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REPORT OF THE SECRETARY FOR 
MINES. 

SIR, 

MinfS Dtl'artment, Hobart, 
13th September, 1901. 

I HAVE t h e honour to su bmit 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 follow ing Reports a.nd 
Papers:--

Annual Report of the Mount Cameron Water Race 
Board. 

Mine Managers' Examination Paper s. 
Report of the Government Geologist. 
R eport of t h e Assistant Government Geologist. 
Report of the Chief Inspector of Mines. 
Reports of the Inspectors of Mines. 
Reports of the Commissioners of Mines. 
Descrip t ion of t he Zeehan-Montana Concentrating pla.nt 

by John Craze, E-sq. , Genera-l Ma.nager. 
Petrographical Report by VV . H. Twelvetrees, Esq. ; 

Government Geologist. 

Jl 
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The Government Geologist's and Assistan t Government 
Geologist's Reports on~-

The Minera l Distr icts 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. 

'Vhe Mining Districts of t he Scamandel' fl"nd St. 

H elens. 
The 'l'in-mi nillg Uistl'iej; of Ben Lomonu. 

~u ppiemental'Y N oteR on ~ome Antarctic Rocks and 

ilIinerals, by Messrs. W. A. M'JJeod and O. E . White. 
A ~'urther Note on Ohsidian Buttons, by']', Stephens, 

Esq., M.A ., F.G.8. 
The Glacial Heds of Little Peppermint Hay, by E. G. 

Hogg, M.A. 
Paper on a Meteorite from the Ca.stray Ri vel', by W. F'. 

Pettel'd, ~jsq. 

Uescription and Analysis of a New Species of Mineral , 

Petterdite, a New Oxychloride of rJead , by W. R .. 
'l'welvetrees, Esq. 

GENERAL REMAllKS. 

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

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

Mining enterprise in the State has su ffered from the dis­
turbance of financial equilibrium thoroughout t he world, caused 
by the prolongation of the 'Val' in South Africa, and, to a less 
extent, from financial anxieties nearer home. No doubt, 
federation and the uncertainty as to t.he tariff, and the intro-

o 
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duction of a new Minin g 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 ; t he average for the year wa:, 
£127 58. 9d. The world's consumption of copper is on the 
increase, the present over-produ ction of lead will in due time 
act as an encouragement of consumption, which will bring 
a,bout 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 t he advantage of a rising 
market for lead-ores. 

The new Mining Act and Regulations which came into force 
on t he 1st 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 th ink the writers have no t studied t hem 
or made themselves sufficien tly acquainted with t hem to be in 
a position to critise t hem. If given a fair trial , I think time 
will prove th a,t t hey are workable; if not, t,hey can be amended 
as occasion requires. 

In order to encourage the prospector to search for m inerals 
in new localities, I would suggest that a monetary reward of, 
say £3000 or £5000, should be offered by the Government to 
t he 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 consideration. I feel sure t hat 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 dist,ance from any similar 
mineral is frequently of little benefit to the prospector who 
ha.s 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 Gormallston and Queenstown. I am 
aware that this is a matter which does not directly concern 
this Department. Suitable provision should be made for tho 
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 Minel 

contain detailed information of the progress made in the dis­
tricts under their cha.rge, and it has only been necessary for me 
to give a brief outline of t he work done during the year. 

GOLD. 

Beaconsfield.-The total quantity of gold won during the 
year, is 79,543 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 fee t hom 
the surface. In view of the large reserves of ore now being 
developed by the new main shaft, the company h as decided to 
erect 40 additional stamps at the battery. The crushing 
capacity of the new plant will be about equal to t hat 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 a.mount paid to the shareholders in dividends during 
the year, was £24,000. The total amount of dividends since 
the formation of the company is £745,071 158., and the total 
quantity of gold won is 520,613 ounces 19 dwts. 17 grs. , valued 
at £1,907,278 148. 4d. 
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The Moonlight·cum. Wonder Mine is being assisted by the 
Department to the extent of £2000, under H The Deep Sinking 
Encouragement Act," in the proportion of 15s. for every £1 
expended by t he Company in driving and cross·cutting, and 
30", for every £1 expended in sinking the shaft below 620 fect. 
The sh aft is now down to a depth of about 782 feet . At 
646 feet the reef was again cut, showing fi ne gold, but at 6h4 
feet, the underlay again took the gold out of the sh aft. 

The other mines working on this fie ld are the E ast Tasmanid, 
Tasmania West Extended, North Tasmania,Tasm ania Uni~ed. 

L efroy.-The N ew Pinafore Gold Mine which has hetlD 
assisted by the D epartment to the amount of £2000 UpOll Lhe 
£ for £ principle, is still persevering by driving at the 1200 
feet level in the hope of cutting the reef. It would give a 
gren.t fillip to mining in this district if the efiorts of the com· 
pany were rewarded by striking gold at that depth. 

The Volunteer Gold Mine has been shut down. Several 
pro!:'pecting companies have been working on a small scale, with 
Tarying success. 

Lisle.-This field still con tinues 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 t he r esult will prove highly 
satisfactory, as t he 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 r etorted gold have b een obtained at 

. Ihe battery, valued at £53,401 5 •. 4d. One hundred and 
ninety.four tons of pyrites were also obtained by concelltrat. 
ing tables containing 1041 ozs. of gold valued at £3611 16 •. 5d. , 



VI 

And 37.374 tons of tailings, together with 1542 bons of slimee, 
have been treated by cyanide of potassium , which produced 
2691 ozs. of gold valued at £9817 6 •. 10d. , making a total 
revenue of £66,830 8s. 7d.; total from a ll sources. 18,390 ozs. 
The total quantity of quartz now obtained from the mine is 
182,856 tons, 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 78. 6d. per share, and the total amount paid in dividend 
tax is £13,878 l Os. Preparations are DOW being made to sink 
the ma in shaft another 200 feet. 

The Volunteer Company has brought its plant from L efroy , 
and is now working its property in this district. During the 
half-year ending 30th June, 52 tons of stoue were crushed, 
from which 30 ozs. of gold were obtained. The blanket sa.nu, 
which gives an assay value of 6 ozs. 5 dwts. of gold per ton , hs 'J 
been left for future trea.tment. 

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

Mangana and F'i1vpal.- Th e Mangana Gold R eefs shaft. hat! 
been sunk a furth er depth of 200 feet during the year, and the 
company is now cross-cutting at the 600 feet level. Some ve")' 
rich stone has been obtained from the Golden Entrance "flU 
Fingal R eefs Mine. 

Mo'unt Victor·ia.- The Ringarooma Gold Mining Company 
has ceased to carryon mining operations since t he battery and 
mining and electric plant was burnt down last year. Pros­
pecting work is being carried on, on a few small claims. 

IV arnntinnll. - On Bailey's L eases a drive has been put ia 
about 300 feet. and a reef exhibited, of payable size. A teo­
head battery is being erected, and crushing will be commenced 
in a few months. 

" 

o 

" 
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lVest Coast.-The King Golden Gate (late Harris Rewa.rd) 
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. I t is impossible to convey heavy machin­
ery over the present track, and unti l the road is constructed 
these mines are likely to remain -idl e. 

King Rive'r Prospecting Assuc·iatiun .. -Some twelve months 
ago, operations were resumed by tributers , who, in addition to 
driving some 700 feet, have brought in a water r[\.ce, It mil~8, 

for the purpose of sluicing away the loose clays on t he hill ­
side and exposing the pockets or hUllches of stones which will 
afterwards be put t hrough the batte·ry. So fa.r the work haa, 
I believe, been u Ilremunerative. 

The Queen River Dredging Company has completed its 
dredge, and gold-dredging operations in the Queen River ha.ve 
been commenced. The Whyte River Dredging Company has 
also started gold dredging operations on the \Vhyte River. 
Fu11 pa.rticulars of these dredges will be found in another pa.rt 
of the Report under the heading of "Dredging. " 

SILVER. 

lV tlJt Coast.- There has been a. decrease of 4842~ tons of 
silver-lead are 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 tha.t a ne,,, 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 
wel1 ~ 

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 are from this mine up to the end of the 
year, was 19,812 tons, 

The Mount Zeehan (Ta.s.) Mine has employed an average 
npmher of 130 men. The output from the mine l1eillg 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 socond class are. 

The intention of the Government to connect the Comstock 
field with Zeehan by tramway, has I'osulted in renewed atten­
tion being paid to that disLrict, and a number of small parties 
a.re prospecting in the locality. 

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

11' m·th IV estMn District.~'l'he Magnet Silver Mining COlll­
pa.ny near \Vamtah is rapidly pushing on wit.h the construction 
of the tramway to connect with the Emu Bay Railway. Very 
little work is now being done on t he mine, pending the comple+ 
tion of the tramway which is expected to be open for traffic 
very shortly. 

At Mount Fa.rrell, work on a small scale has been carried on 
steadily . The North Pal'l'ell, which is the principle mine, has 
cea.sed producing, pending the construction of the tr~mway to 
connect with the Emu Bay R.ailway Line. 

Payable ore has been raised at the Devon Mine and cou+ 
signed to the Dapto Smelting \Vorks. This mine is almost 
inaccessible, and, consequently, the cost of transport of the are 
is very heavy. 

o 
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COPPER. 

M O1mt Lyell.-The Mount L yell Mining and Railway Com­
pany has maintained its prominence, and still pl'esent.s opell 
a.nd proved reserves that promise a continuance of supply for 
"many years to come. Having purchased the South 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 p<~id in dividends was 
£110,000, and a bonus of £1 :3,750 . 

The North Lyell Mine has continued to worlt satisfactorily, 
9243 tons of are have been sent away to Kelly's Ba.sin for dtip­
ment , and 30,083 to the Mount Lyell Smelters, for reduction. 
All work is proceeding satisfactorily, and the ore bodies con· 
tillue 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 compa.ny has completed the eree· 
tion of the winding, electr ic, 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 arc has been stoped from a body that 
continued to produce about 70 ton~ of ore per day. 

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

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

Tasman and Crown Lyell Extended. Two adits cross the 
country, which, being oasy, good progress is made. W)1at may 
prove the cap of a galena lode has been met with in the top 
adit, and as the second adit wilJ give an additiona.l 300 feet of 
ba.cks, its value may u ltimately be of great importance. 

South Mount Lyell. This mine has been sunk to a depth 
of 718 feet. Towards t.he en d of last year the buildings were 
destroyed by fire. The company has been a.ssisted 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 min es in th e J'ukes 
a,od Darwin fields. 

The systematic prospecting of the B.irthday 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 t horoughly develop the property, which 
'comprises 510 acres. A main shaft, with t hree compartments, 
is to be sun k on one of th e leases, a careful geological survey of 
which has been made by Mr. "\tV. H . Cundy, of Victoria, who 
wilt probably direct or supervise operations in the ini t ial stage. 
The syndicate has conducted prospecting under many a.dverse 
·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 all attempt will be made to Jand mining 
requisites by sea, t he surf-boa.t method being wopted. 
\Vhether t.he attempt will be successful, remains to be proved . 
The coast-line is very rocky, and on rare occasions only is the 
sea moderately calm. Shou ld t he 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. 

}"'o1"th-Eastern n ·istrict.-The E ast ern Proprietary Mine liM 
been shut down for the present, owing to want . of capital for 
sinking a main shaft aud purchasing a pumping p lant. 

Barn Bluff. - The discovery of large deposits of copper­
bearing pyrites has recently brought this field under prominent,.: 

" 
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llotice, and Mr. G. A. Waller. Ute 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 tha.n last 
year. This is owing to the exceedingly dry winter, which ha.s 
retarded mining operations in the Eastern and North Eastern 
Mining Divisions, and restricted the output of are, many mines 
being unable to work full time, owing to the scarcity of water. 

lVaratah.- Th e Mount Bischoff Tin Mine produced 1646 
tons of are, yielding 1163 tons of metal. and paid away £97,500 
in dividends. 

Blue Tier.-The Liberator and Australian milles are all 
working on good payable stOlle, hut have been greatly handi­
capped for the want of water. The Anchor Company is push­
ing on with the coostruction 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 
168. 5d. , and the expendit.ure on dead-work . race-cutt.ing, stores, 
<ltc., was £5682 5 •. lad. 

The Crystal Hill Company is working on some good stone, 
and is erecting a battery plant. Some years ago, Mr. A. 
Montgomery J 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 Goverument 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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IV "zdborouyk.-Good progress has been made during the 
year, and several new companies have started work with most 
encouraging results. 

Ben L01nond.- Bcn Lomond is situated about 14 miles nUI'l h 
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 bas recently been visited by 
the Assistant Government Geologist, and his geological report 
upon the mines inspected is a,ppended. 

St . . H elens.-Sevcral new companies have started operation~ 

in the Ruby Valley. The Royal Ruby has been obtaining 
fair results, and has just complet,ed cutting a race to bring 
water on to the claim. Several dredging claims have bef:n 
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. 

Verb,lf , Bradsha.w'! Creek, &c.-Great activity has been 
exhibited on the principal mines in these and other localit.ies 
in the N.E. Divisioll. and which have been reported upon at 
length by Mr. Commissioner O'Reilly. whose report is 
appended. 

W t!t Comt.-The Federation Tin Mining Company at 
Heemskirk has been working successfully. A new discovery 
haa recently been made on this company·s property, and the 
tributors have obtained 59 bags of tin-ore from a.bout 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 

" 
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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 done at North 
Dundas, in the vicinity of the Renison Bell Mine. A parcel 
of 5 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 tOllS, being a de­
decrease of 3527 tons on the previous year, ,· ... hich may be 
accounted for by the strike at the Nicholas and Cornwall 
Collieries, which caused t he suspension of work there for about 
ten weeks. The following is the output from the various 
collieries: -

Cornwall ........... . 
Nil:hohls ........................... . 
A'lount Cygnet. ............................. .. 
Dulverton ............. .. .... . ............ ..... . 
York P lains ..... .......... . ................... . 

21,7Y9 ton~ 
17,962 ,. 

2345 " 
495 " 
4U9 " 

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. \Vhile on the ground, 
the Government Geologist selected ' sites for boring by mea ns of 
the diamond-drill. The large drill has been put in order, and 
is now employed in boring for coal. Some coal sections 
ha.ve 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. 7in. , 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 qua.lity 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. 
Fil:eU (~rbon. ..... . .... ... .......... ..... . .•. .. .... .. 50' 0 
.o\ sh ...................................... .. ... ... ........ 5'4 
Gases, &c .. lost at rf'd heat ........................ 41'4 
Sulphur . ................................................ \'8 
)1 018ture, lo~t lit 2 1~ F. ........................... L'4 

100'0 

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

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

per cent.. 
~.~~~... .... D'. 
Volalile hydro-cu rholl ............................. 27'23 
.'\sh ........... ........... ....... ... .............. 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 
t he near future. 

The Jubilee Coal Mine at St. Marys is reported to be a very 
fine show . 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 I-inch band. The seam 
is persistent, and can be worked profitably. A tramway will 
be necessary to connect 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, h&8 
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 purpoaea. 

., 
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Arrangements for its ex ploitation are not yet repor ted as CO Il­

c1 uded, but t he deposit , wi t hou t question, will be found to form 
a highly impoftant factor in t he fu ture industr ial prosper ity 
of t he St ate. 

A SBESTOS . 

A new find has been made near Lynchfol'd ; some has also been 
discovered on the shores of Trial and Macquarie harbours. 
The Australasian Company 's deposits at Anderson's Creek 
have been prospect ed somewh at desultorily, a nd indica tions of 
good-quality seams have been met wit h on neighbouring 
sections. 

DREDG I NG. 

This new industry has recently been int roduced into Tas­
mania, and hopes ar e entertained of its success. Some years ago, 
I believe the first dredge was constructed on the Ringarooma 
River for treating the accumulated t ailings, but all efforts to 
save the fine tin proved unsuccessful. The dredge was a 
II Priestman," and was unsuita bl e for the purpose. 

About three years ago, t he Tasman iau Tin Dredging COll~ 

pany (an English Compa ny) constructed, at considerable cost, 
a suction dredge on the Ringarooma River , at Derby, and com­
menced operations on the tin tailings in t he river ; but, owing 
to defective machinery, or to some alteration b eing necessary, 
operat ions were suspended, and have not heen resumed . 

The dredge rema ineu embedded ill the sand at the ou t let of 
the Briseis Compa ny's Tail-race, unt il quite recently, when, 

owing to t he complain ts made by t he companies working in the 
vicinit y, it had to be removeu a few chains higher up the river . 

The N ew Ringarooma Dredging Compa ny, No Liability, has 
taken over t he dt'edge constructed about 2 years ago by the 
Ringarooma Dredging Compa.ny. This dredge (suction) was 
built at a cost of £4000, fOI" t he purpose of working t he low­
lying flats in t he vicini ty of Mount Cameron . The engine is 
~upposed to be ca.pable of working up to 70 h .p., and should 
ralse from 50 to 100 tons of dirt per hour ; from actual ex­
perience, however, it is found t hat t he dirt raised is from 25 to 
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40 tons per hour, the latter quantity being under the most 
fa.voura.ble circumstances. 

The company has been, until lately, most unfortunate, and 
is now for the first time on payable ground. Fl'om boros and 
shafts ahf'ad, Lbe 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 ~ 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 trea ted 90me 

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 arc 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 tOil S per hour; but it will 
probably not treat more than 50 tous per hour. This company 
has about] 40 acres of ground, the whole of which is said to be 
payable. 

The Queen River Dredging Company's dredge was completed 
ill June last, and has commenced opera.t.ions on the bank of 
the Queen River, near Lynchford, ,"Vest 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 
ra.ther disappointing, but hopes are enterta.ined that when the 
dredge gets into the bed of the ri,'er the lead will be picked up 
and work will be successfully carried on. 

IV "yte River Gold Dredge. The dredge was built by 
Messrs. Bogle & Clark, of Launceston, to the designs of Mr. F. 
\V. Payne, of Dunedin, N .Z., and is a perfectly up-to-da.te 

... 
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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 onc of 12 h.p., with cylinders 7 inches 
and 11 inches by 14 inch stroke. This is supplied hy fo;t.eam 

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 t hey can be manipulated 
by the winchman moving buL one step. 

The ladder is 40 feet long alld carries 24 buckets; in addition 

there are three pairs of steel grabs for the pnr}>Qse 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 <~ revol villg screen which is perforated with holes, 

graded into 1, 11I'e(' diyisions. 1\' ~, and ~; the material pass­

ing tbrough the holes of the screen is caught all 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 l"qats, while the waste is swept into a ta.i l­

shoot alongside of the barge, a.nd carried well out behind. 
The coarser material , which cannot pass through the holes of 

the screen is delivered iuto an iron shoot in which is placed a 
series of angle iron ripples; this shoot also delivers hack into 
the river. well at the real' of the dredge and clea.r of the work­

ings. 
The cost. and erection of the p lant was about £5000, and the 

incidental expenses, about another £1000. 

M I NE MANAGEIlS ' EXAMlNA'l'ION. 

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

Appended will be found copie~ of the examinatioJ~ papers 
set. 

c 
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ZEEHAN SCHOOL O ~' MINE S AND METAI,I,URG T. 

The number of students attending the school regula.rly dur ing 

the year ending 30th June. 1901, a.veraged 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 .............. . ... .......... . ....... 17 
Mining Mechanics, Grade 1. .......................... 8 

" Grade 2. .......................... 5 
Mineralogy....... ..... ......... ......... ......... ......... 7 
Mechanical Drawing ........ ............................ 8 
Geology............................ ..... .................. 2 
Ore Dre~sing .............. ...... ......... ....... ..... . ... 6 
Engine 1)riving ................ .......................... 6 
Mine Survf>ying ...... ................ ........ ....... . . ... 5 
Anu.lytical Chemistry................................. 14 
Theorelical Chemistry...... .. ........ ...... ........... 17 
Fire Assaying............................................. 9 

The space in the Chemical La.boratory has been completely 
occupied throughout the year, so the increase in the number of 
student~ is mainly due to t he increased interest being ta.ken ill 
the mining division of the school , owing to the completion of 
arrangement. .. 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 t he mining course. an 

additional instructor will be required. . The time of t he 
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 be 
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. R eid, Associate South Australian School of Mines, 
has been appointed to take the subjects formerly taught by 
Mr. G. A . Waller, and Mr. H. rI' . Walle]' has been appoint€d 
Acting Director of the SchooL 

The committee hope to be able to start shortly on the erec­
t ion of the proposed new build.ings, 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. 

BEACONSFIELD SCHOOL OF MINES. 

During the year, a school has been started at Beaconsfield, 
and, already, over 20 student!:; ha.ve 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, ass.'\ying, theoretical cbem­
istry, practical chem istry, 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 arc conducted five nights in the week, and t he follow · 
ing subjects are taught: - theoretical chemistry, practical 
chem istry, 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: -

Gold won ..... ...... .. .. 
Silver are raised ..... . 
Tin ore rrused ......... . 
CO\:l.I ................... .. 
Copper (blister) .... . . 
Copper ore ..... ....... . 
Iron ore .............. .. 
Asbestos ....... ........ . 
Wolfrta.1ll . ..... ........ .. 

Quantity. 
-79,543! ounces 
24,327 i tons 

2993 tons 
48,010 tons 

9382 tons 
11,572, tons 
277~ tons 

9O~ tOilS 
J7 t tons 

Value. 
£306,MlO 

2tl3,792 
266,667 

36,387 
781,949t 
153,584 

3517 
89 

620 

TOTAL ........................... £1,813,105 

, Inc hIding 23,446 ounces obtained from blister copper. 
t 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 all the previous 
year. 

The total amount paid in dividends and bonuses was 
£ 291.4764,, 6d, 

DEPAR'I'MEN'rAL STAFF . 

. Three 11eW appoint.ments have beell made during t he year, 
viz .. - G. A. \Vallm', E sq .. Assist ant Government Geologist , 
Launceston ; C. H . Curtain . Inspector of Mines, Queenstown ; 
and F. C. \Vi lls. R egistrar of Mines, Burnie. 

The only changes which have been made have been the 
appointment. of J. R . Quinn, Junior Clerk , Bobart Office, vice 
H. O'Brien , removed to the General Post Office; W. A. Birchall , 
Registrar of MiJles. Queenstown vice F. N. Stops, removed to 
Hobart ; Commissioner Hall. removed fro m Zeehan to L aunces­
ton. piC(' Commissioner Glover. resigned; and Commissioner 
Gilmore, removed from Queenslown to Zcehan . l'ice Commis­
sioner Hall. 

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

MOUNT C AMEHON 'VATER RACE BOARD. 

',rhe Report. of t he Board is annexed. 

DIAMOND DR[LLS. 

The diamond-drill s have been idle for some considerabl e 
time. No. 1. has recently been repaired, and sent to Llan­
dafi', on t he East Coast , to bore for ('oa.l on sites selected by t he 
Government Geologist. 

REVENUE. 

There is a decrease of £6811 68. 8d. in t he revenue as com­
pared with the previ6us year. This is partly due to the 
abolition of Miners' Rights, Licensed H oldings, and Residence · 

+ 
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Licences, f(Om which a. large a.mount of revenue was obtained, 
and to the continuance of the South African \Val' and other 
matttlrs referred to in the earlier pHrt of my report. but there is 

no ren50n for believing that this deprf!ss ion will be of long dura­
tion. Hud 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 hOHoUl' to be, 
Sir, 

Y ou.1' most obedient Servant, 

W . H. WALLACE , 
Secretary for Mi"es . 

The Honollrablt. the Minist er of Mine,. 



DIAMOND DRILLS. 

Stateluent 0/ Work dune to 30th June, 19(H. 

I 
Year. LOCtllity. Dir(."Ctioll of No. of 

Bore. Bores. 

-- NO. 1 DRILL. ---- --1---
1882-3 Back Creek- For Gold ...................... .......... .. . . . Vertic:ul 
1883 Lerroy-For Gold ... ........... ... ......... . .. Ditto 
1884 Tttrleton - For CoaL ................. ... _.. ... Ditto 
1886 Longford-For Coal ... .... .. ..... ....... ....... ...... Ditto 
1886-7 Harefi eld Estate-For Coal ........... . .... . ....... ...... Ditto 
1887 Curdifr Claim 1 Mt. Malcolm - For COll i ... Ditto 
1888 Killymoon Estate-For Coal.. .... ....... . ... . .... .. ...... l O!tto 
1888- 9 Seymour- For Coal ........ . .......... .. . ... . .... ... ........ Ditto 
18891 1890 ~ Beaconsfi eld (Phrenix G. M. Co.)- For Gold ........ . 

1890 Beaconstield ( Eu.st Tu.s.lllanitl. G .M. Co. )- For Void 
1891 Spring Bli.y-For Cottl ... ... . ....... ... . . .... . 
1891 Ra,'ensdale- For Coal .... ........................... . 
1891-2 Back River, Prosser' s Plfiin~- For COltl ... ... ..... . 
1892- 3 Lefi'oy (Deep Lead Sy ndicate) - For Gold .. . .... ... . . 
1893 Letroy (East Pintl.tore Co.) - For Gold ... . .. .. ... . .. . 
1895-6 SandAy- For ConI ............ .... _ .... .. .... .. ........ " .. . 

~=- ~ Blue Tier (Anchor Co.)- For Tin ........... ........ .. 

Ditto 

Ditto 
Ditto 
Ditt o 
Ditto 
Ditto 
Ditto 
Ditto 

Ditto 

7 

• 
1 
2 

1 
1 
5 

• 
1 

" 4 
1 

• 
~ 

I 

I 

1'0'1'." " . . .......... . ..... . . . ...... .. ......... . !:q 

Total Distallce Average cost per 

Bored. foo t, inclu s.i\'e of 
Labour and Fuel. 

---------.-
teet. £ s. d. 

1330 o 10 9 
1011 0 5 3 

401 0 5 6 
1585 " 4 01 
i 25 0 6 5 
562 o 17 111 
504 0 4 71 

:.!266 0 7 81 

781 2 0 2 

97~ 0 14 91 
937 0 6 10 
114 011 I ! . 
854 0 6 11 
979 o 15 9 
317 o 10 3 

2130 011 i) 

8761 I) 9 II 

- -----
16,350 1 

) • 
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1888 
1884 
1885 
1888 
I 88&-7 

1887 
1887 

1888 
1888 
1888 
1889 
1891 
1891 
1892 
1893 
189' 

'/ 

:\0. 2 DJHLL. 

Beaconsfield - For Gold...... .. ....... . . ..... . ..... ...... . 

MUIJgtt.II~-For Gold .................. .... ................ . 
Guy Fu.wkes Gully , neRr Hobart-For Coal ..... .. 
Malahide E~tate. Ilear Fingal - For Gold .. ........ . 
Carr Villa, llear LUlIllceston-For Coal" 
Wuratah (Mount Bischoff Alluvioi T.M . COIl I-

Horizontal, 
underground 

Ditto 
VerticltJ 

Ditto 
Ditto 

(lu.ny)-For Till ... ... ... .. ... . ...... . .... .... ......... _ Ditto 
Warutuh (Mount BischofI' 1'.:\1. Co.)-For Tin .... Ditto 

Ditto ........................................ ... ............ 1 1 .1~1~~~Orl1t:~;llId 

Old Bt:IlCh - For CoAl .. . ....... . ... . ... ......... ........ . Verticaf 
Campania-For Coal..... . ...... ..... ........... Ditto 
Richmond-For CoaL.............. .. ......... ... ...... Ditto 
Back Creek -For Gold .................... "......... .. .. . Ditto 
Macqullrit'l Plains-For Co",l ................... ..... .. .. . Ditto 
J erusalem-For Coal........... .......... ..... ... ...... .... Ditto 
Langloh Park- For Coal.. .. .. . . .. .... ... ... ...... .... . Ilitto 
Southport-For Coal. ..... .. ....... .. . ................ ..... Ditto 
Zeehan (Tasmania Crown S.M. Co.)-For Silver ... Horizontal, 

underground 

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

Ag-gregate number of bores ....... .... .... .. . 
Total distance bored .... ..................... .. 

I 
5 
I 

7 
7 

I 
1 
I 

• 2 
1 
4 
1 
2 

41 

90. 
27,979! feet. 

88 

046 
612 

1397 
571 

1548 
841 

53 

593 
600 
500 
787 
989 
344 

1249 
612 
3/9 

11 ,629 

No reeord. 

o 15 1 
o 6 6 
056 
(154 

(l 6 11 
o 11 8 
o 7 8 

Abt.OI09 
o 7 7! 
o 6 11 
o 8 5! 
o 4 51 
o 4 91 
o 5 31 
053 
I 0 21 

W. H. WALLACE, &crttar!l for Mine •. 



XXIV 

j'\ o. I. 

CO MPARA1'lVE Statement ol Gold lOm~ during the Yl!llrX 1880, 
1881 , 1882, 1883, 1884, 1885, 1886, 1887, 1888, 1889, 1890, 1891 , 
l_ l~ I~I~ I~I~ I~ I~ I~ad. 

first Hatl-year 0/ 1901. 

1 
Yeu..r. Quantity. Value. 

---------1------
1880 .......... ........... .•.......... ... ...... 
1881 ...................... . . . ..• •• ......... ... 
1882 ... .. ...................... .. ...... . 
1883 ............. . ....... .. ......•..• . ....... 
1884 ............... .... .. .. ..... . .•...... 
1885 ....................... .. .••• . ••••••..... 
1886 ... .................. .•.••••. . .• .••. ...... 
1887 . ............................ .. ......... . 
1888 .....................•..•• . ••• . . . ...... 1 
1889 ............ ....••..• •• .•. . . .... 
1890 ............ .. .....•••••••••• ... . 

~ ~~~ ..... ::::::::::::::::: ::::::1 
1893 ................. . ... . .. . ....•......... 
1894 ............ ........ .. ••... .•. ........... 1 

1895 ......... . .......... . .••...• ••. .. 
'1896 ......................................... . 
1897 ...............................• . ......... 
1898 .............................. .. . .. .. . ... . 
1899 ............................ . 
1900 ................................ ... . ....... . 
1901, for the fi rst Half:'year ........... . 

OZ8. dwts. £ 
52,595 0 201,297 
56,693 0 216,90 1 
49,122 6 187,337 
46,577 10 116,442 
42,:139 19 160,404 
.j I ,240 19 155,309 
31 ,014 10 117,250 
42,609 3 158,583 
39,610 J9 147,15-1 
;)2,332 13 119,703 
:.W,510 0 75,888 
38,789 0 145,45£ 
42,378 0 158,917 
37,687 0 141,326 
57,873 ° 217,024 
54,964 0 206,116 
62,591 0 237,574 
77,131 0 296,660 
74.233 0 291,496 
83,992 0 327,645 
81,175 ° 316,220 
38,012 ° 148,182 

1,103,470 ]9 

r. 



I...: 
5cm ~I 

lJiagralll sh~}/l'ljl!lT(Jlfll , Qllantity I!. Vafue oiGold //JOII in !a,."'l/lllia.f'orilu'year;< loB()-IDOI) 



!. 
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Ko. 2. 

RB1'U H N showing Iht Quontily of Gold obtained ji'om QUbl'lz 
during lhe Years 1880, 1881, 1882, 1883, 1884, 1885, 1886, 1887 , 
1888,1899,1890, 1891, 1892, 1~93, 1894, 1 89~, 1896, 1897, 1898, 
1899, ]900, atuL th e first fJa!l:yem'l!l l90l. 

I 
Year. I Qualltity. 

I~ncc~.--
1880 .......................... ... . .. 34,34& 
1881 ........ ......... ........ ...... 45,776 
1882 ........... . ................... .. .. . .... , 36,215 
1883 ..... ... .. .. ................. ... .. .... . . .. 36,67:1 
1884 ....... .. . .................... 30,540 
1885 ... ....... . ............. 33,266 
1886 ...... . .. .. ... ....... ... .. ..... ... 25,004 
]887 ...... ..... ........ ......... ..... .. .. .... 33,427 
1888 . ....... . .. ....... ....................... . 34,15fi 

~~ :::::::::::::.": :::: ~~:~~~ 
~891 ............ •. • ........... .. 33,659 
1892 ..................... ........ .. ......... 34,386 
1893 ... ............................. 30,163 
1894 .......... .. ............... .............. 52,239 
1895 ..... .. ........ .... ............ .... ....... 51,628 
1896 ..... , ............... ...... ............ .. . 59,453 
1897 ......... ............ 74,937 
1898 .... .............. .. ........... ..... .. . 72,080 
1899 .... ................. ......... ........... 81,751 
1900 ............................................ 1 79,977 
1901 , for the firi"t Half-yea.r ...... ' ..... 1 37,617 

968,189 

Value, 

£ 
130,622 
li4,956 
137,183 
138,060 
114,630 
124 ,234 
87,5 16 

123,453 
126,139 
116,517 

64,IR4 
126,221 
128,947 
113, 11l 
195,896 
193,605 
222,948 
288,432 
283,422 
:319,141 
311,580 
146,652 

3,667,449 



XXVI 

No.3. 

QU.~NTITY mId Valut: oj Coal rai~ed duri11g ,ht: ] 1't'Q1" 1880,1881, 
1882, 1883, 1884, 1885, 1886, 1887, 1888, 1889, 1890, 1891, 
1892, ] 893, 1894, 1895, 1896, 1897, 1898, ] 899, 1900, and the 

fir" Half-year of 1901. 

Year. (~uflntity. ValU(". 
___ _ i. 

tons. £ 
1880...... . ................. .. ........... ..... 12,219 10,998 
]881.. .................. . .................... . 1l,163 10,041 
1882............. ..... ... ... . .. . ..... .... .... 8803 7923 
1883. .... ........ .. ... ....... ........ . . ... . .•• . 8872 7985 
1884 .......... ............ . ........•....... , 7194 6471> 
1885.. ............ . ..... . ........•. ..... ..•. ... 6654 598~ 
1886. ........ . .. . ..... .......... ... ... ... . .. .. . 10,391 9352 
1887................................ ..... .. .. . 27,633 24,870 
1888.... .. ...................... .. ............ . 4 1,5i7 37,420 
1889...... ............ ...... .......... . .... ... 36,700 33,030 
1890................... ... ..... .. .....••. 50,5]9 45,467 
1891.. ................... .......... ............ 43,256 38,930 
1892.. ........ .. . ......... . .. ... . . .••... ..... 36,008 82,407 
1893 ......... .......... .... ..... ....... . ... ... . 34,693 27,754 
1894...... . ... ......... ...... .................. 30,499 24,399 
1895... . ....... ... . ......... .. ....... ......... 32,698 26,159 
1896... . ....••...... .. . .......... ........... . .. 41,904 33,523 
1897... . ..... . ......... ............ . ......... . . 42, 196 38,757 
1898... . .... .. ............ ....... . . .... . .... . .. 47,678 38,256 
1899... . ............ . ........ .................. 42,fl09 38,349 
1900.... ..... ...... .. ........... .. ...... . .. . .... ; 0,633 44(1Z1 
1!~OI, for the first HaH.yeflT ............ __ 16,146 _1_ ~ 13)5~ 

640,045 _1_ 5~J870 

" . 

... 
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Scm 

JJ( agrtlJlr, shlJWlJUJ ToIi4 QWlltti/?f 8: Vaiu,- of Coal· No i.<l'd in Ta.rn~ for tJu. years 1880 to £900 
TONS 

i 
~ -- j-. 

i I 

-------I r- .' P-:- f-- I 

~ .' '\, , I 

i- I 

I 
GranJ Tdn/.A lB80 */!JOO .. --- -

Quallt,ty GZ."',IJ:l.,Tous /~ .:...; ~ I 
/ 

VtLlu~'£ 537,S17 

t= ~ 
, CIIo' _, I " ... - . , '. r--

I 

f- .. "', I-~ .. ,/ 
I '. ... .. , . . ~ 

" 

~ l , , 

j~ i .' 

~r-- I 
~ -.... : .-- -... -

~i"" -
i . ./ 

f ~ i i 
::> ~ - .. ~ .. ., .. ~ .. .. 

~ 
.. "' ... .. .. ~ .. ., I 



Dfa!}raJn shom.ng Total Qua1IiiP.f lit Vahu of'TiR exportedd'rom TfL8flUU1.ia forfJleye:ars 1880 to J900. 

l-0N3 I 'I ! I I I II II I I ! r---r: ----0
11
----,1-.--.--1 -I 

i+..i ----+----+-----1--+--+-+r----- __ --L---_+-i
l 
-f---l----+; ~+! - I I I 1+----+--+--. 

~ ~ ~ I I ' , I !!<i;uw; TW.)., I 
~i -hl~.....---tc:=l--, -+--+-+---+--l---+--f------+---I---+---"--r--~ Ommrth r .. YSI3 J4 Tdn3 : 

~ L '-- I--- I--- I i : I Yalu. £6.JG'-868 ' 

J'-+=.,------t--: ,~ .. -._._-.-- '. :; / , \ +-j" I t-t'-'-i--+-'-+--r- / , ... l ---·f I I I' I- ! . I '-j.-
J I I ", t-':-·.,_.~ i n H=. 
!:-hl.r ___ +--+--+---+--!-+-t---+--f--1f------+---I---+------+---r- "--+---+- , I 
4 I jl Ii .: "'",1 i Ii i i /' . 
li.-h ""'. -+-~f-:-+r__-!~.-I--'-I--'---I-'-j-- . -+I--'--.+·--'--+----~;:-·--il'-·~'~ ,cJ--!T-'~ i:-- ii i itJ:-- - ----- -.. t-1/ . 

I i i f, 1___ I I l_L-~'_ 
I\, ~ '1< ~ <II) ~ 'to ~ 1.tI ~a"l. ~ 

5cm .. I 
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No.,4. 

QflANTJTY and Value uf Tin exported jrQII/ Tasmallia tlw'ingtlte 
Yt'ar., 1880, 1881, 1882, 1883, 1884, 1885, 1886, 1887, 1888, 
1889, 1890, 189 1, 1892, 1893, 1894, 1895, 1896 , 1897, 1898, 
IR99, 1900, alldfor tll efirst Hair-year or 1901 , cOfll]Jiled from 
Customs Rell~rlu ml~ll. 

f 
QutUltit y . 

·1 

Vtllue. 

£ tOllS. 

Year. 

1880 ........ , . ........ ....... ................ .. 3954 341,736 
1881 .... ....... ..... " ................ ....... .. <12·1 375.775 
1882 ........... .. , .. .... " .......... .... , .. , ,, 3670 361,046 
1883 .. . .............. . ..................... .. . . 4122 376 ,446 
1884.. .. . .... .. ,,, .......... .. .. .. .... , ..... . 3707 301,423 
1885 .............. , ................... " '"'''' 4242 357,587 
1886 ....... . . .... . .. ... , ... ............ ... .. . .. 3776 363,364 
1887 .............. ... .............. .... .. ,,, . 3607! 409,853 
1 888 .......... .. .. , ........ .... .... ...... "" .. 37751 426,321 
1889 . .. ........ .... ...... .... .. . ............. . . 3764 344,941 
1890 ........ . ....... .. .. ...... ...... .. .... " , .. 32091 296,368 
1891 ... . .. .......... .. .... .. .. ...... .... .. .. , ,, 3235 29 1,71 5 

317. 290,083 
3128! 260,219 
2934 198,298 li:!:: ::':':::::: :: :::::: ::::::::::::::::::::::::1 

1895 ............. " "" '" ........ ...... ....... 1 2726!- 167,461 
1896 .. ...... ................... ...... ........ . 2700 159,036 
1897 ... . ..... . ........ . ... " . ..... ..... ....... . 2423! 149,994 
1 898 .. .. ... ... ............... ... ......... . .... . 1972 142,04 6 

2239t 278,323 
2029 269,~83 

8221 100,332 

69,8351 6,262,200 

1899 ...... . ...... "'''''' ' '''''''' '''''' '' '' ''' j 

: :::·f~·;·ih~·fi;;t··j.i~·I'f-:\;~~;::::::: : ::::: I __ _ 



XXVIII 

No.5. 

QUA N'I'I'I'Y and Value of' Silur Ore producer! ill 1w,l1lallia duril/g 
"Ie Years 1888, 1889,1890, 189 1, 1892,1893,1894, 1895, 1896, 
1897,1898, 1899, 1900, and thefirql H fllj_yeo1' oj 1901. 

Year. (~uantity . 

1 tOilS. 

: ~~~: :::::: :::::::::::: .::::: ::::: ::::: ::::::::1 ::; 
1890.. .. .... . ..... ........... .... ... ... ...... .. 2053 
1891 . .............. ...... ...................... 4810 
1892. .. .......... ...... .. .. ............ ........ 9326 
1893 ..................... ............. .. ... .. ' 14,302 
1894 I 2 1,064 

l!~: .: :. :,,~~~ :::::: :.,,: .. :.:.:.:: : :. :::~ : ~ :: I ir:!E 
1898 ....... . . , .. ...... ,..... . .......... .. ... ... 15,320 
1899.................. ...... . ..... .. ..... ...... 31,5191 

~::;·ib;;h~·;; ;;; .. H~I·f'·Y~~;:: : ::~:::::: 1 1::::::
1

'1 

No.6. 

Vllhil' . 

£ 
5838 
7044 

26,487 
52,284 
45,50'2 

198,610 
293,04:-1 
175,957 
229,660 
200, 167 
188,892 
250,33 1 
279,372 
108,448 

2,061,63f1 

QUAN'L'ITY find Value of Blister Copperexportedfrom 'J'asllumia 
during t.he Years 1896, 1897, 1898, 1899, 1900, and the first 
Hall-year of 1901 . 

Year. Quantity. Value. 

tons. £ 
1896 ... . """""""""""""''''' '''' ''' 41j 1245 
1897 ............ .. " .. ................ . ........ 4 700 32~,500 
1898.... .... ................................. 49551 400,668 
1899............ ............................... 8598 735,305 
1900.. ..... ............. ... .. . .................. 9449 907,288 
1901 , for the first H~lf-year............ 4713 439,378 

. ----;;,4;--L~,806,38. 

v 



XXIX 

No. 7. 

QUANTITY and Valut of Copper Ore a'ported j1"01II 1'asmallin 
duri1lg the Years 1896, 1897, 1898, ] 899, 1900, and the first 
Half-year or 1901. 

Year. 

1896 .... ...................................... . 
1897 ........................ . .............. .. .. 
1898 .... .......... ... .... . . ............... .... . 
1899 ......... .............. .. ... ............. .. 
1900 ............ .. .... .. ....... ............ .. 
1901 , for the first Half~year .......... .. 

Quantity . 

Ions . 
34 
75 

39. 
1695 
42211 
7361 

1-----
13,7801 

No.8. 

Val ue. 

£ 
1020 
2250 
8128 

:!6,833 
63,589 
90, 11 5 

191,935 

(,lll .L'\''I'lTY and -Value oj" 1ro1l Ore e.lporled ./i'()111 'J'wI'l/ouia 
duTing fhe l'f'ar,~ 1897, 1898, 1899, ]900, and the first Jlal/­
yeflr (if 1901. 

Yeur. Qutl111ity . 

--------- - - ---
1897 ...................... ...... .. 
1898 ...... .. .... .. ......... .. 
1899 .... ........ .. ................ . 
1900 .. . ........ . ...... . ..................... .. 
lool, lor the fir~t I-I nlf·ycnr ........... . 

Ton ::;. 
894 

1598 
3577 
5375 

210 

Vnlue. 

£ 
812 

1598 
3474 
5995 

11a 
·--- --1---

11,654 11,994 
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No.9. 

RETURN &llOlOiJlg the IQuantily and V"I,u: of A&beMos erported 
jrom 1 asmani" during the Year" 1899, 1900, and the first 
Hall year oJ 1901. 

Year. Quantity. 

TOils. 
1899 ........................................ .. 200 
1900 ...... ........................ .. ......... 128 

Vlllue. 

£ 
363 
]]3 
45 1901 , for first 1Itt.If~year..... . ......... .. . 46, 

-----1----
374 ! 521 

No. 10. 

Rb'1'URN ~h"willg the QuanW!J mid Value of Wolfram e:rporled 
from '/'a~ma1iia durinQ the Years 1890, 190Q, and tilt fint Hay­
year 01 1901. 

Yeur. 

1899 ... . ........ . ................. ... ........ . 
1900 ...... .... ........ .. .. ......... .. 
1901, for first Half-year ............. .. 

Quantity. 

Tons. 
3! 

531 

Value. 

£ 
99 

205M 

57t 2157 

. ; 



• 

I 
I 

.. , 

XXXI 

No.1!, 

BE'PURN showing the Number uf Perso'll engaged in Minirr9 
during the Years 1880 to 1900 inclusive, and first Haif-yem' 
til 1901. 

Year. 

~::::::::::::::::::::::: i 
1882 ....... ... .....•..... 

1

. 

1888 ••.............. . : ... 
18&L .••..•.......... ... ! 
1885 ..•.................. 
1886 ............ ..... ... . 

~::::::::::::::::::::::: I 
1889 •.•......... ......... 
1890 ....•.... .. . ......... 

1 

Number. 

1653 
3156 
4098 
3818 
2972 
"1783 
2681 
3361 
2989 
31H 
2868 

Year. 

1891 ......... •.. . ...... .. 
1892 ................... . 
1893 ......... •• .... .. .... 
1894 .......... .......... . 
1895 ......... •. .......... 
1896 ........ ••• •......... 
1897 .... ..... .••......... 
1898 ............ . ....... . 
1899 .... .. .............. . 
1900 .................... . 
1901, first Half-year 

Number. 

3210 
3295 
3408 
3488 
4062 
4350 
4510 
6052 
6622 
7023 
1)90-4 



No. ]2. 

1f!-7 "f1CR. ... V shtllcin.9 lite i\ lltllliJl'r alld Area (~f' J .t'fI.5e.5 held uuder " TAc 111im·lI.9 Act, 1900," iu Ji:rcc OIt 

:{O/h .T'IlIf' (~l each :tIcal" .~ince 1895. 
-------

II U "u~"'" 31),h In I .... ou aU'I,]IU I'm'" , on :1O,h Iu I.,". on 30th Iu roo". on 30'h III force 011 In force on 
30th Jtlll e, 30th June. 

Natul'e of L~'u .... ·. 
JUIIC, 1~!)5. JUlie, 1~90. JUllc, lS9i. June,1898. JUIl!:',1899. 

1900. 1901. 

_____ _ 1 No. • \I'o:a. Xo. "\I'Cii . ~u. A.re;l. Xu . Area . X ... Area . Xu. Area. So. Area. 

1- ,--------- - - ---
Al· Ii~S . A('lt~: "'. A CHE" . AC "E~ . ACIU:S. AcnE~ . ACltKS. 

For 1~ill, &c., at a. rental I 
of 08. un ucrl' ......... 7:W :)1 ,207 738 3j,U77 11 50 56,493 ]290 66,981 1207 64,339 1487 70,500 1388 60,865 

For Coal and Slate, ut It 
5946 1 38 rentul of2.~. 6d. un acrt'l ;37 {i!):ll :)7 6105 41 5943 39 6002 62 7258 55 7566 

For Hold, at a rental of 
602

1 IV;::~ 'jl~i'~~:' '~ii;;~~~i ' l 
455 4366 5712t (i15 5789 702

1 

7190 652
1 

6725 6471 6623 566 6091 

and Go d, at IL I'ental 
of' £1 per iOl ui('e-heud .. 176 755 1601 808 155 i74 1591 784 2001 933 + :lUI 1004 267 1318 

sluice- . ..:I uice- :-: Iuice- ~luice- I'Il uice- sluice- sluice-
heads. l... Iwu~s. head!". hellds. hcad~. heads. heaus. --- ---- --- --_., 

1) 

• - -

" " '" _. 



'" 

>, 

No. 13. 

RETURN (If the Nllm1Jt!1' and A'rca (!f I .cases under H The Ml:niu.'l Act, 1900," In force on the 
1st July, 1900, issued durilt!! tlte Year cnding 30th Jime, 1901, cancelled duriu.fJ the Year ending 
30th June, 1901, and ,'emainin.q ill ,If/ree on ::30tlt June, 1901. 

. / 1"Ue<i du,ing v ... · Cancelled during Year In force on 30th June, 111 tore", on ht J uly, ending 30th June, ending 30th June, 
Nature of Lea.,e 1900. , WOl. 1001. 1001. 

- --
Xo. Arca. No. Area. No. Area. No. Area. 

---- ----- --_._---- -- -- --------
Acres:. Acre~. Acres. Acres. 

For Tin, &c., at a rental of 5 .~. /1,n 
acre ...................... . ............. . 1487 70,500 426 

For Caaland SltllR, Ilt u. r~lltal of 
17,838 525 27,473 13B8 60,865 

28. 6d. an acre ...... ..... .......... 52 7258 12 1726 9 1418 55 7566 
For Gold, at a rental of 208. un 

acre ... .. ............ . ... .... . .. .... ... 047 6623 )27 1217 188 1749 566 6091 
Wa.ter Rights, Mineral tt.lld Gold, 

at £1 per ~l uice-he8d per t1nnUIII :l25 100·, 61 387 19 73 267 1318 

I 
sluict:-

I 
sluice- sluice- sluice-

heads. h.,.us. hearls. head •. 

>< 
>< 
~. 
;::: 



No. 14. 
C01WPARAT1VE Statement of Nel Revenue from Mines, being R e7,ls, Fees, c!"c., paid to the 

7has .. ry )01' the Years endmg SOlh Jutle,j/om 1880 to 1901. 

Year. 

1880 ........................... .. . 
1881 ......................... ... .. 
1&82 ............................. . 
1883 ............................ .. 
1884 ........ .. .................. . 
1885 .......................... . .. . 
1886 ............................. . 
1887 ............................ .. 
1888 .......... ........ ....... .. .. . 
1889 ....................... . .... .. 
1890 .. ............. .. ....... .. .. .. 

Amount. 

£ s. -t. 
8944 5 11 

20,936 5 5 
23,077 1 9 
15,439 14 5 

6981 11 10 
11 ,070 5 7 
12,523 10 4 
14,611 11 5 
23,502 8 4 
17,254 9 0 
26,955 4 9 

Year. 

1891. ........................... . . 
1&92 ........................... .. 
1~3 .... . .....•......... .. ........ 
1894.. .......... . .... .. . . .. . .... .. 
1895 ........ ....... .. .. . ......... . 
1896 ... . ........... . ..... ... .... .. 
l ti97 ............. . ......... ...... . 
1"98 ........... . ................ .. 
1899 ................ .. ......... . .. 
1900 ...... . ..................... .. 
1901 ............. . ............. . .. 

Amount. 

£ •. d. 
37,829 16 5 
17,568 18 4 
16,1:J71 9 2 
16 ,732 7 7 
15,323 I 9 
211,901 13 2 
25.631 0 3 
33,661 13 9 
24,696 10 5 
28,380 11 10 
21,569 5 2 

The nJJove :;tatement does Hot include Stump Duties upon Trnnsfel' of Lf.'ttses aud Registration of Com­
panies, or the Tax paYll.lJle upon Dividcnds ~ from which sources large sums ttrederived. 

- -----......... -



, 

xxxv 

No. 15. 

T01'A L Number lllld Arra of Lease, in force on 30th June, 1901. 

_ _____ i\lin:rnl~~ 1 __ N_u_rn_ber. 

(-;old . .... . ...... .... . . ..... •...•.. ........... 1 

)1 in prals ............ . .... .... . ... ..... ..... . 
Sih'er .................................... . . 

~~:7~:··· •• :.::::.: •• :::·::::: •• :::::::::: •• :1 
Liln('~tonc . .......................... ... .... . 
fron ................ ..... ............. . ... ... . 
Slate ........... ......... ......... .... ... .... . 
\Vollrunl .. ............... .... ............. . 
A~bcst.o :s .......... . ........................ . 
Pl'reiolls Stones ... . ............... . ...... . 
Lithogruphic Stonl' .... ..... .... ....... ... . 
;\1arhl p ..................................... . 
Graphite ........................... . ...... . 
Shale ......... . ........................ . 
Riilo Uluth .. .. .. . .... . .................. .. .... . 

'.I'OTAL ................... . ....... . 

No. 16. 

566 
404 
290 
124 
526 

31 
17 
14 

1 
17 
9 
1 
2 
1 
2 
3 

2009 

Ar~. 

.A (· re~. 
6091 

22,3:m 
14 , 137 

5813 
16.343 

4199 
1856 
609 
200 
894 
519 

80 
194 
3 17 
100 
BOO 

40 

74 ,522 

A VERA GE NUlIIher oj . 1Jillel'.~ {Omployed durillg tIle Year ending 
30th Ju1U', 19u 1. 

I E llroppans. 

. ~orth er!l tli id SOl~t l.l~rn Diviidon ... 1-- 854 
North. EOl"tern DI\' I ~ IO Tl ............... 480 
Elistern Divi;-.ioll .... .. .. . .. . .... .. ...... 756 
.:\Iorth-We:otern Division ............... 298 
W (·, tern Di "i,ion .. .. .. ................ .. 1 ::~ 

Chinese . 

148 
72 

220 
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No. 17 . 

~111 N I N G Compallies "egistered duriuq tile Year mdill{J JDtlt JwU', 
190 1. 

Number of Companies. Cnpital. 

£4(1,876 

In addition to the ltUove, 21 Agents for Foreign Compnnie~, ilnd 
8 Sy ndiCtt.tes, under O(J Viet., No. 51, were registeretl. 

No. 18. 

TO TA L Area of Land applied t or during tlte Year elldbJg 30tft 
J UTle, 190 1. 

No. of 
A ppiictltions . l\1 ill eral. A .'t,n.. 

Asuestos ...... ... .... .. ..... . 
. _- --'---1--1 ACl

7
"0"-'-

Coal ................................. ... 8 2000 
Copper ... . . ... . ............... . . ..... . . 29 19 16 
(; 0111 . ......... . ........ . .................. . .. 140 1342 
Iron.... . .............. .. ......... 9 47 1 
l.illle~tone . ........... ........................ 1 -I 110 
Letul............ ........ . .. ..... .............. I 58 
:\·l onnzitc .......... " ........... , ........ .... . , 1 80 
)1inernl. ..... .. . . ".... ....... .. . ............. 133 7944 
~ilver .,................ ... ................... 20 1070 
'('in ....... ....... . ....... ,,,.,, ...... ,, ...... . . 160 4177 
\Volfnun .... . .... , ....... .. ".. .... ......... . 2 120 
Machinel'Y ~it('s .. ............. .. ........... 1 7 I .. 

1--------
TOTAL ..... .. ........... .. ... "".1 52 l 19,402 

III adt.l ition to t he a uuvt',:H apldictlLioll s lb .' Mini ng EU.SC IIl Clltl'l, 
44 application! for D redgi ng Clai m,..;, and 94 nppi icutions for WitteI' 
Right&- (396 l'ol uice.hefHis) Wt~ l'e reeeived. 
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C.J * UNIT L 100.000 

t - 10,000 

:t - IF?per/ooopcrsonsu...irt& 
p 100 mi.le.r 

" , .. Scm 

PROGRESS OF TASMANIA lS1G TO ,~OO 

*Ll __ ....l * .. ~ I~-------4------~-------L------~-----+~-------------------------------- 1I 
t __ _ 
* __ __ ___ _____ II--,---Pt+-----....L---------+-----------,---A--------r-------I-~=+_-----------------------------------------II 

At-- - _ __ 1r-+-~~----._--------~---------4_f~------~----~---J_------------------------------------------

p -----Ir-L-~~----J---------_T--------_+.----~--~~==~+_~I_------------------------------------------

A 
B 
C 
D 

_ExjJwui.oll/ of export f.rade, caused- by tJw ear/:f settuEfU'Jtb 0 f Yidori.th by Ta..>ma.ni.tVI/ Colonist$. 
disc.overy of' Gout Uv VU:/:.ort.,a.. 
discove,ryof Gold G./Ui.; IiTvi.t-v~. 

d..e¥e/.<JprnerWof Wesb (.oast ,I)Uve,,- Copper; a ndJead." fields. 

><X:Xv I t3 
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No. 19. 

TOTA L Amount (!t R('1lf.~, FUN, ~c., "eceived h;1j the Mine~ 
lJepar/ffu'ltf dl/";II!! tfll' }'f'W' "llrlill,1 30th J/wc , 190 1. 

Head of Revenue. 

Rentundel' " The Mining Act, 1893," for Gold ... 
Fees " " " ... 
Rent " " for Minp,ral81 

~:!ey ~ees .......... '.' .......................... ~ : ........ ! 
Rent of Diamond Drills ...... .. ............... . 

T OTAL ..................................... 1 

No. 20. 

Amoun t. 

£ s. d. 
4726 7 5 

15,059 7 11 
405 8 0 

1378 1 10 
3005 13 to 

24,574- 19 0 

11 ETU RN showing the Amount~ paid in Diviaends mId B01luses 
by Mining Companies durin,C/ the Year eliding 34th Juue , 1901. 

Mines. Di vidcnds. Bonuses. Total. 

--I --------
£ s. d. £ £ s. d. 

CO~fer ........... llO,OOO 0 0 13,750 123,760 0 0 
GO( ....... .•... . • 53,600 0 0 53,600 0 0 
Tin ............... 97,500 0 0 97,500 0 0 
Silver ...... 't ... . 15,417 15 10 15,417 15 10 
Coal ............... 1208 8 8 1208 8 8 

------- ---
277,726 4 6 13,750 291,476 4 6 



REPORT OF THE MOUNT CAMEHOli \YATER­
RACE BOARD 1°0B THE YEAR ENDlliG 
30'1'11 JU NE, 1901. 

• 
10th Jllly , 1901 . 

SIR, 
\VE have the honour to present the Report of the BO.1.rd for 

the year ending 30th ,Tune. 1901. 
The Board has held two meetings during the year. The 

total receipts for the year amount to £1291 l Is. 10d .. as a.gainst 
£1538 6 8. 9d., and the expenditure to £929 88 .. itS against 
£737 128. Gd. during the preceding year. 

The water supply was more than sufficient fo r requirements 
during the first three months of the yeaI'. there being about 38 
heads coming into the race. being equal to 114 heads fo ;: di"tl'i ­
uUtiOD. 

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 applicant') 
could not get their full allowance. By the enn of January, the 
supply was down to 12 heads, equal to 42 heads per week. 
February ""nd March continued dry, and the supply wa3 re­
duced to a m inimum for the year of 3 heads, equal to :18 for 
week. A fairly good rainfall in April brought the supply up 
to 100 heads per week; si n,-~e then it has been equal to require­
menis. 

Race. 
The syphon-p ipes are in a. bad ::.tatc all round. Nos. 

1. 2, and 3 span deep gullies on the fir st five miles of the race 
from t he main intake on the Great Mussel Roe River These 
pipes are 2ft. 6in5. in diameter, and, when examined by the 
manager a. year ago, seemed, to all outward appearances, good 
enough to last for several yea rs to come. Several breaks, how­
ever, ha.ve since occurred, a.nd they are now almost a.s bad as 
Nos. 4-, 5, and 6. These latter are three feet in diameter, and 
span the open v<llleys on the northern extensioll. Nos. 4 and 
5 (each i-mile in length) are giving a lot of trouble ; bad breaks 
ha.ve to be mended with plate-iron bands. No less than 99 
of these bands, varying from 12 to 30 inches in width, h ave been 
used on t hese two syphons. During the past twelve months 
the cost of band-making and repairs--principaUy to these 
t wo---amounted to £59 Os. 6d. Add to this the loss of water 
wasted during the time repairs were going on (equal to 44 
sliuce-beads, at an average of 7s. 9d.) , £17 I s. ; total, £76 I s. 6d. 

A good supply of bands is kept on haud, but the difficulty of 
getting the pipes to stand after a bad break occurs, and the 

" 
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,vater has been ofT for a time. is great. One bad hreak in No.5 
l'yphon, at the end of Ma.y. caused a. dozen others to occur, 
through the water being turned off while repairs were being 
dCl ne; a.nd 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 nre in a bad 
slate of repair. One of these, No. 23. connecting the Little 
Mussel Roe, was losing so much water (about ~even heads per 
week) that the Board deemed it advisabl e> to have it replaced 
by 1200 feet of sypholl~piping 14 inches in diameter. and made 
of 18-gauge black iron, dipped in asphaltunl. The cost of this, 
with concrete weir and intake work~. was £202 1 i s. lld. 
There was danger of the whole Auming collapsing. and as this 
st ream represents one-third of the whole supply, it was deemed 
advisable to pu t the repair '.! i ll hand at once The statistics for 
t.he year arc as follow s :- -

A verage per week of claims supplied. 14. 
G reatest. number supplied in anyone week. 19. 
Present number supplied, 15. 
Total number of headi:> of water supplied. 3007. 
Tin ore raised, 30 tons 2 cwts. 0 qr. 5 lbs.; royalty scale, 

48 tons (approxima.t e) fixed scale. Total. 78 tons 2 
cwts. 0 qr. 5 lbs. 

Average number of miners employed~Europeans. 24; 
Chinese, 31. Total. 55. 

Total receipts for the year, £1291 lI s. lOti. 
Cost of maintenance a.nd management---Salary a nd wages, 

£577 4s.; repairs and maintenance, £107 3.'? 3d.; re­
newals, .£;202 17 s. lld.; travelling expenses, &c., 
£42 28. 10d. Total , £929 88. 

Paid to Public Debts Sinking Fund, £J 900 (including 
moiety of rents of mineral land served by the race, 
£31 10,.), £723 98. 6d. 

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

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

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

W. H. Vl ALI.ACE, Chairman of the Board. 

C. O ' REnLY, I 
Vi"T . H. T"'ELVE'I'HEE S , , 

S. HAWKES , : 

JOHN S IMP SON, ) 

1Jhe 11011. thf .Minister of Mine s. 

~1felllbers flf the Board. 



MINE MANAGERS' EXAMINATION. 

MARCH 27, 1901. 

• 
Questions set. 

SECTION A.-MINING. 

1. 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 OTe only: if not, why not ? 

2. D escribe some of the methods which YOli are acq uainted 
with for the economical and safe working' of the fol­
lowing :-

(a) A gold quartz lode, whose width may be takeD 
to average fi'olll 20 feet to 50 feet. 

(h) An oxicl ised 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 crushiug, and, conseq uently, the cages 
from wedgillg and destroyillg the .haft in swelling 
ground. 

4. D escribe how you would open out for a platt 10 feet high 
from the shah, in heavy ground-

(a) If the ground would not stand for a height of 
5 feet. 

(b) If opening out in allu vial drift liabl e to run. 
5. A crosscut driven west ha s 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 tim be!" and arrangement of tram-
1ine~. 

6. Describe how you would charge a hole with dynamite. 
What precautions should betaken during the charg­
ing, and alsp when the charge has not gone off. 

7. What precautions should be observed in th e 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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-So Describe the workillg parts of a Cornish plunger and 
draw-lift pump, and explain why and how water is 
raised by the pump. 

9. Make a sketch showing the various patterns of' detach­
ing safety hooks useu on cages which you bave seen. 

I'(J. Describe how you would construct a dam with concrete 
in an undergronnd workillg to keep back water from 
an adjoining mine. 

o II. Give detail sketcher.: showing parts and system of'signal 
lines for a shaft 1000 feet deep. 

SECTION B,-ORE-DRESS ING AND SAMPLING. 

L A crosscut. has been drivell across a lode fOJ'mation for 
a length of 60 feet, a number of veins of rich mineral 
has been encount.ered traversing the formation. How 
would you conduct. the Bani plillg of t his formation with 
a view ~f ascertaining what systelll is best adapted to 
the successful mining and treatment of the ore? 

2. In the concentration of the silver-lead ores ot Zeehan it is 
notable that the loss ill silver is much greater than 
that in lead. Can you give any I'eason why this 
should occur? 

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

4. 

.~. 

I. 

·2. 

. 3. 

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

\Vhat, in your opinioll, are the principa.l factors in con­
centration ? 

What is the difference between a stamp ba.ttery for the 
treatment of free gold ores and one for treating tin 
ores? 

SECTION C.-MINING GEOLOGY. 

Define the terrus- normal fault, reversed fault, thrust 
planes. Illustrate these by diag-rams. 

What are the most obviolls features of fissure veins; 
How do Y' )U distinguish veins uf segregation and of 
infiltration fmru fissure veins? 

Through what changes in tlieir uppel· parts do the follow­
ing classes of mineral veins pass, rendering their 
appearance along their outcrop different from that of 
the same veins at some depth below :-( u) Cupri-
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feruus \'em s, (6) galena vein~, ( c) auriferous quartz 
veins? 

4. Explain how local metam orphis m i ~ produ ced, and what 
are the agents of general 01' I'f>gional metamorphism. 

S. Name th e genera of fos'5ii pla1l15 lInd animals which you 
would expect to find in Silurian and P errno-cal'boni­
fpJ'ous strata re·p ~c ti\'ely. 

6. \Vha t is tile Jifference between slate and schist? \Vhat 
kinds of rocks ha\'c Leen altered to serpentine? 

7. Distin~l1ish between the cleavage alit! the stratification 
of slate. 

8. D E-scribe any physical features in a Illine which may 
influellce the metallic cunTents of ore \'eins filvourably 
or Ulli}l vnumbly. 

H. ~ arn e the llifteJ'ellt ores of lead , alld :o:tute their composi­
tion. 

10. Enume rate the LiivisioJls of the geological record so far 
as they apply to stratified rocks in Tasmallia, beginning 
wil h t he most anciellt. 

8ECT IOX D - :\I.IXIXG SUI{YEYr~G_ 

I. D eacribc two rcaoy methods of drawillg parallel lines 
without the use of: the parall el rul er. 

2. Ca,lculate the latitud es anti departures of thc following 
tra'-e I'8C, and thc dircct bearing a.nd distance of 
!l tat ion 9 frorn station 1 

I. 
2. 
;1. 
4. 

Feel; 

i4·50 
82·83 
63·00 
30·16 

J. 23 · i5 
6. 192 · 00 

96·50 
34 ·00 
n·i5 

i. 
8. 
9. 

Bearing 

N. 0° 15' W . 
N. 14° 00' W. 
~. :n° 39' W. 
N. 84° 5i l W. 
s. i4° 06' W. 
N. 6io 44' W. 
N. 88° 00' W. 
S. 84° 06' W. 
S. 52° 00' W. 

3. C ____ A ___ D AB is a lode which has been 
. intersected and dislocated by a 
CI'osscourse CD . In which 
direction should the heaved por-

B tion of the lode be so ught? It. 
your ails weI' state your reasons. 

.. 

• 

• 

. ' 
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4. How do you proceed in determining t he variable width 
of fl level £rom which the ore has been extracted 
irregularly '! 

5. I n levelling 011 a hi llside by vcrtica,] angles with the 
theodolite, the following angles wcre observed :­

Horizontalleugt.h", 
From To in feet Vertical anglt:B 

I 0 100 ~o 45' rise 
I :2 100 7° 15' " 

:1 2 100 9° 30' " 
:1 -l 100 10° ]5' " 
5 -l 100 3° 30' hll 

Calculate the height of station 5 abo\Tc station O. 
6. Dcacribe some methods of prolonging a line beyond an 

object which cannot be chai ned across 01' seen over. 
The line i .. supposed to be accessible at both ends. 

7. Describe how, in a surfacp. survey, you would prolong 
your base line where th e level g-I'ollnd is too limited 
for the meas lirement of the whole of t he line. 

S. Describe fully how YOH measure horizontal augles with 
tl,e theodol ite. 

9. Desc ribe the method of plotting without a protractol' 
by means of chords. 

10. How would you determ in e the cubical contents of 
an irregularly-shaped dump-heap? "Vork out an 
example. 

SECT ION E.-SURFACE'VOkK. 

I. (a) Find the safe working load for a hemp rope ( round ) 
6 inches in circumference. 

(I,) Find the safe workin g load for a steel wire 
rope (round ) 3 in ches ciJ'cumference. 

2. A 20-head battery makes 75 Jrops per minute, Th e 
weight of the shank , disc, head and shoe is 7! cwt., 
with a lift of 8 inches. '.vhat actnal horse:power 
will be required for the battery ? (Assume an allow­
ance for friction.) 

:l . What weight will a double-cylinder steam winch lift 
w hose stroke is 10 inches, diam eter of cylinders 6 inches, 
diameter of pitch line of' pinion 10 inches, diameter of 
pitch line of large pinion 36 inches, diameter of drum 
JO in ches, pressure at boiler 3U Ibs. per square inch, 
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cuts off at f stroke? (Assume an allowance for 
friction. ) 

4. A safety.va h'e hfl.8 a lever weighing 10 Ibs., the celltl'e 
of gra\'ity of which is 9 inches from fulcrum; ball 
80 Ibs.; valve 5 inches diameter, weight 10 lbs., 
cehtre of fulcrum pin to va.lve is 3 inches. How far 
must the weight be placed frum Iha centre of fulcrum 
to blow oft· at 50 Ibs. pel' square inch? 

5. Pass your opiniun on the indicator caJ'd showll here, and 
calculate the hor~-power. Scale of spring -irs inch, 
stroke of engine 3 feet j 50 revolutions per minute ; 
diameter of cylinder 20 illches. 

6 . . On a 2-ft. gauge tramway, two st l'A.ight.s, 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 f 

7. What do you consider propel' grade for a water-race? 
Give detail sketch of flum e, 2 ft. wid e, across gully 
60 ft. deep by 120 ft. wide. 

S. Give sketches, from which working dl'awings 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, aho details of loading 
chutes and gates. 

9 . What safety appliances would you instal in connectioll 
with head-gear to n main shaft ? 

SUBJECT F.- BoOK-KEEPING AND MINE AC COUNTS. 

I" In evaporating 7 lbs. weight of lead ore to dryness, the 
loss ill weight is 2 ozs. 3 drs. ,"' hat would be the 
deduction for moisture on a parcel of 70 tons of' slich 
ore? 

2. Six men can sink a shaft at the rate of 3 fathums per 
month. The whole cost for explosives and stores is 
£11 IDs., and the wages allowed are £3 lOs. per man 
per month. What will be the total cost per fathom 
sunk? 

3. If four men and a boy earn £55 lOs., and the boy is to 
have one halfofa man's share, how much must each 
receive? 

4. What is the value of 4 tons 6 cwts. 3 qrs. of copper ore at 
£4 12 .•. 6d. per t.on ? 

-, 

• 

• 
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.'5. III a. mille under your charge you are required to keep 
productive a.nd unproductive expenditure separate. 
Describe the forlUs of accounts and the headjn~ 
which you wou ld use for this purpose. 

SUDJEC'1' G. - MINING LAw. 

I. \Vltat is the maximum quantity of gunpowder or other 
explosives which Illay be stored in any mine, and what 
distance should same be stored fron l any travelling 
road? 

2. \Vh at is the maxi mulil quantity which may be taken for 
use into the wOl'kin~s of a mine, and how should sa ll'e 
be carried? 

:3, How !lIay the fum es arising from any nitro-glycerine 
compound be nf' tltraliseu 01' rendered innocllom; ir 
sallie cannot be effectively di.-.persed by ventilation or 
spray of water 1'1'0111 the mine? 

-1- . \Vhat time must e1a.pse before returning to a. charge 
which has hung fire, OJ' is supposed to have missed 
fi re ? 

5. \Vhat kind of' tools are pruhibited whe n dra ""ing or 
drilling out a chal'ge which has missed fire ? 



ANNUAL REPORT OF THE GOVEHNMENT 
GEOLOGIST. 

SIR, 

-
Go!'ernme1lt Geologist's Office, 

Launceston, 30th. Jun e, 1001. 

I HAVE the honour to submit my Annua.l Report as Govern­
ment Geologist for the year ending 30th June, 1901. 

During the year under review I ha.ve, agreeably to instruc­
tions received, reported upon the following mineral districts: -

1. On the miuE:ral districts of Zeehan and neighbourhood ; 
27th October, 1900. 

2. On the mineral d istricts of Mounts Huxley, J 'ukes. 
and Darwin; 30th November, 1900. 

3. On the Mount Fa,nell district; 20th December, 1900. 
4. On the Blythe River iron ore deposit ; 30th Ja.nuary, 

1901. 
5. On the tin-bearing capa.bilities of the Gladstone dis­

trice; 11th May, 1901. 
The co ntinued growth of the mining industry necessitated 

the a.ppointment of an A ssistant Government Geologist in 
J anuary, and Mr. Geo. A . "ValI er, pursuant to your instruc· 
tions, has visited and prepared reports upon districts, a.'! 

under-
1. On the mining districts of the Scamander River and St. 

Helens ; 4th June, 1901. 
2. On the Ben Lomond tin·rni.ning district ; 30th June, 

1901. 
I now beg to offer a few general remarks upon the fi elds 

covered by my reports. 

Zeehan 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 been for&­
seen. F a ilure to keep on sinking in prosperous times is bound 

., 

• 
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ro land the Zeehall milles in difficulties, and companies which 
are guilty of this neglect offend against the common 
wea.l , because, if two or three of them get into trouble a.t 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 mialll S- horizon 
general1y is extending. The policy of the Government in 
pushing forward a tramway to the Comstock is resulting in a. 
stimulus being given to the development 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 a.t 
Heemskirk, is receiving renewed attention. Increased 
.activity is also noticeable at the mines on Moun t. Read, and 
the large deposit at the Colebrook is again bei ng acti~ely pros­
pected. 

Mo unts Dar win, J uJ.·es, aMI Hllzlt-y. 

Operations here dllring 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. A t the 
...Jukes Proprietary prospecting has met with some su ccess, and 
further mining, both on Jukes and D arwin, ought to locate 
more than one deposit, for indications ar c frequent . Several 
drawbacks have reta.rded the progrcsR of the field. It is 
natural ly inaccessible; t he North Lyell smelters, ",h ~c h will 
afford an outlet for its output, are not yet rea<iy, and many 
·of the small Queenstown compa.nie5 which took u p sections do 
not command sufficient resources for their exploitation. The 
absence of defi ned lodes is also perplexing. :N" ever theless, a 
-despairing view of the field must not be taken. The mineral 
belt is of such er.ormous extent, and the scratchi ng 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 dOlle. 'rhe examination of 
the geology of this zone has cOllyinCCll lTIf' t hat it~ ore deposits 
are closely related to t hose of the L yell field, perhaps more 
·closely than can be demonstrated just lot present, a.nd the past 
year's work strengthens my belief t.hat this minoral belt has 
great possibilities. 

Jf ollnt Parrell. 

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
F~rty of distinct promise. and has also th rown the whole field 
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back for a time. When tramway commu nicat ion is estab­
lished with this centre. both lead and copper sections a.re hoped· 
to come to t he front. 

l Ike Blyth f R iver [ rln! Ore Deposit. 

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

l IA r Glads/one lJ i.o(t riff. 

In F ebruary, March, and April , I visited this djstrict with a; 

view of examining the extent. of its Lin-ore deposits. The G0-
vernment water-race at Mount Cam eron needs repairs a nd re­
newals, and, in order to test t he ground for hidden ti ll deposits 
prior to any further heavy expendit.u re on t he race, I recom­
mended bores to be put down by the Government at. selected 
points in th e drift . This work is II OW being carried out. 

Rast Cf)aM. 

In June I examined the Mesozoic coal measu res at L landaff 
and 0 11 the Denison and Douglas rivers, where small sea ms of 
good qua.lity coal h ave for a long time been known to exist. 
The best coal is somewhat high up in the moun tains, and at 
some distance from the coast, but I advised boring with t he 
diamond drill in the sandstones at the foot of the r a.nge, in t he­
hope of meeting with t he same seams faulted , or sim.ilar sea~ 
in lower country, where a tramway can be easily constructed 
for tra nsport of the output to a place of shipme nt in Cole's 
Bay. 

r a.lso examined t in 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 poss ibly re­
sult in the discovery of something beUer. 

Buckland. 
In June I also inspected some qUartz country at Cutting: 

Grass Marsh, nea.r Buckland, where a. quartz formation in 
Mesozoic sa.ndstone has been prospe('ted . The quartz tried 
did not prove to be a.uri ferous. a.nd t he geological indications 
are discouraging. 

Port Cygnet . 
r paid a visit during June to t he abandoned goldfield s near 

Lovett and Lymington, to try and settle definitely whence waa_ 

I 
I 

l 
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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 
t h&ll traces of t he precious metal. From the examination 
which I mad e 011 this occasion, I am sa.ti sfied that the source 
of the gold is to be found in the linc oC contact of the soda,... 
trachyte and nepheline-syenite porphyries with the sedimentary 
permo-carboniferous rock. The silicified rock at this contact 
is also si lver-beari1lg, but, up to the present, Ita.s not beon found 
to be payable. 

I also inspected t he Mount Cygnet coai minc. An improved 
demand has set in for the product of this col liery. 

York Plains Oolliery. 
I inspected this mine at the end of June, and found that it 

haa a limited output of coal u sed for malting and chemical pur­
poses. 

S tone Quarries. 

During the yoar I visited freestone qua-nics 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 exam ine t he quarries at Oatlands, Campania, a.nd 
Brighton, and to issue a report UpOll tlle whole. The industry 
is entitled to special attention and encouragement. 

Gf'ulogical Survey. 

Inquiries continue to be received from miners and visitors 
for geological maps of t he State. It is useless to issue charts 
purporting to represent geological features unless they are 
based upon actual survey; and as t he permanent usefulness of 
this branch of t he public service depends largely upon geologi. 
cal mapping, I consider it my duty to cont inue 00 urge the 
a.ppointment of a geological surveyor. whose sole work sha.ll be, 
under my direction, to survey and map the geological formar­
t ions of the State, beginning with t hose of t he mining fields. 
Until such an appointmeut is made, I am una ble to take any 
measures which would sat..isfy the justifiable demands of the 
public in t his direction. A useful preliminary would be a full 
report upon the system found to work satisfactorily in one of 
t he other States. the probabl e expemws, and all necessary de­
ta·jls. 

Proyn s/I R t lJUrfs Ull the J1f illtral Ind1lst r,ll. 

I have compiled four of these qua.rterly reports during the 
year. They have dealt strict ly wit h actual facts, and, as such . 

I': 



ha.ve disclosed the r eal sta.te of the industry during the perioda 
covered by them. 

Office . 
Mr. Frank Sneyd Grove, as draftsman and clerk.in-charge, 

continues to discharge wi th efficiency the duties devolving upon 
him. The work i~ increasing. 

E xamination. 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. . 

I have the honour to be, 
Sir, 

W. H . WALLACE, E sq., 

Your obedient Servant, 

W. H . TWELVETREES, 
Government Geologilt. 

Secretary for M ine" Hobart. 

y 
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GOVERNMENT GEOLOGIST'S OFFICE. 

Report on mineral determinations made for the public during 
the year ending 30th June, 1901 :-

Sender. Locality. Substance examillcd. 

20. M. Co IIR,2'Iut.n Barn Bluff Prrrh l)tite. Fe S. 
21. T. H. J ones Magnet \, elJst~ritp. porphyry . 
2;) J. F. Birkett Nor'th Magnet 1\1 1 (~HCCOU8 sandstone. 
23. A. Plumstead Andersou 's Creek Chalcedony. 
24. E. A. Woodbcl'y Deloraine Carbonaceous clay. 
25. Di tto Di ft() Oxide of man211l1ese. 
26. A. Bong West Devonport Quartz. 
27. Ditto Ditto CongJolllemte. 
28. J. Dennison Forth Serpelltiufl. 
29. G. R. Bell :WCusack's Creek Quartz-fel -ite. [rites 
30. F . M. Clerk Miami Mine Fuhl ore lwd arsenicI11 py-
31. P. Everett Tongatf.1Jo ) Tit,",uifi~rous iron sand. 
82. J.S.Munro l\1t. H eem~kirk Greisen. 
33. '1'. H . .Jones North Ml1gnet Grit. 
34. J. fhrriSOIl Ly l<c hford H OI'nblende asbest:>!l. 
35. W , Johll~ton "f estbury Grits and 8andstolles. 
36. F. n, ,ttomley Littey QUl1rtzite, 
37. Ditto . lJitto SUllds lone. 
38. ]litto DiHo Grallite. 19lomerate 
39. Ditto Ditto Penno-Cnrboni tt>rous con-
.0. Ditto Ditto QUl1rtz schi st. 
41. J . B. M'Arth ur Alberton Pyritic lode quartz. 
42. E. F, GOllinon Latrobe Tu.slllanite, 
43. F, J. Hich 9-mile Creek Hornlilendp sehist. 
44. A. E. .M urrell L~hrina Pyritic quartz. 
4.5. J. Merri ck AlbertOn Qutirtz-rui"a rock with py_ 
46. Jno. Wood Heet quartz. ( rittl. 
47. F. R. Duke Alberton Vein quartz witharscuical 

48. F. M. Gill Swansea 
pyrites 

Tin Granite. 
49. H. Atkinson Lerro)" Heel' quartz witll arsenical 

and Iron pyrites. 
50. H. B. Atkinson Ditto Iron pyrites. FHS,. 
51. D. Finby Taslllan Comstock QUll.rtz fidsite. 
52. Pr()t: E. Hogg Victoria Vu,rious rock 8Iice~. 
53. Jltmes \l ihwn Turll{'.r's Marsh ChiY ironstolJe. 
54. J. F. Sullivnn Gornll'lnston Veiil qUll.rtz, 
65. Ditto Ditt .. Graphitic pug. 
56. Alltill Innes Duek River Curbonatc of lime. 
57. Ditto Ditto Bog iron '1rf'. 
58. D itto Di :to l\1j':aceuus sll1te with FeS • . 
59. Ditto Ditto 1tlagllt'.~iu,1J lilllestone. 
60. T. S. Rutherford Stowp'lrt Cilly with iron pyrites. 
<II. Ditto ditto Quartz dlttO 



Sonder. 

62. G. A.Grigg 

63. Ditto 

64. Ditto 
66. B. Quiggiu 

66. Ditto 

67. Allan Inllcil 
68. Ditto 
69. Ditlo 
70. W. Georgetti 

71. Allan InncM 
72. F. Goninoll 
79. J . H . Cahill 

Iii 

-I. Locality. 

Fnmkliu 

Ditto 

Ditto 
Wynynrll 

Ditto 

Duck RiveI' 
Ditto 
Ditto 

Darwin 

Duck River 
! Latrobe 
I West Coast 

Substance examined. 

Quartzite with su lphide 
lind carbonate of copper. 

Siliceous gossan with iron 
pyrites. 

Quurtz und lIIicMeous iroll. 
Fossilifcl'ous Silurian sand­

stone. 
Magnesill.1l limestone witli 
FeS~. 

Earthy htlma.tite and limon­
Hematite. (i te. 
Limestone. 
Magnetic iron ore with 

cOI)J>er und iron pyrite~. 

I 
Magnc.!lian limestone. 
Micliceous iron gossan. 
Fossil resin , copali te 

1 
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ANNUAL REPORT OF THE ASSISTANT 
GOVERNMENT f : ':oLOGIST. 

GOI)erW"lt'nt Gt'ol'Jgist'lS Office, 
Lall'nCe8ton~ 80th Jmll'- , 1901. 

,SIR. 

I HAVE the honour to submit the following report. on the work 
done by me from the 1st of February, the date of my a.ppoint-. 
ment, up to the 30th June, 1901 , -

During this period I forwarded to you the following repor lis, 
the result of my examination of the districts referred to. 

3rd April.-ReJ)l) rt on the D·l8tri.ct~ of Bell jJfo1t1~t) Five­
..I.lhle Ri,JJ~, Dove River, M oU'nt Pelion, and Barn 
Bluff· 

In this report, an account of the genera.l geology of the di s­
trict in the vicinity of Bell Mount is given, together with a. 
geological sketch map of the district, showing the rela.tive posi­
tions of the various rock formations. The Shepherd and 
Murphy Tin Mine, the Bell Mount Hydra.ulic Gold Mine. and 
other sections, are described. 

In the Dove River district,. the DeVOll Mine was the only 
one at work. This mine is described, and means of access dis­
cussed. The prospe("L~ of other sections in the district are also 
gone into. 

In the Five-Mile Rise Goldfield, the Golden Hill, the Golden 
Cliff, the Glynn. a.nd O'Rourke's hydraulic mines, are de­
scribed, and the prospects of th.e district discussed. 

The geologica.l features of the country on the route from the 
Forth Bridge to Mount Pelion are described, and all account 
is given of the discoveries of coal a.t 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 mi nt' had only 
been at work for 2~ months prior to my visit. An account is 
given of its development up to that da.te. Several other shows 
in the district of essentially the same character are described. 
Means of access are also discussed. 

J,th J//nt:..-Rt:.port un the i\finin.(1 D is tricts o{ tltt' Sea­
mander River and St. II elens. 

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 la.tter had suspended operations at 
the time of my visi t , 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 .Jlelow water· 
level, there is no doubt t hat the whole district would go ahea.d. 
There are many other lodes of a. simi lar nature in the vicinity. 
An alluvial tin-mining proposition in the Scamander River is 
reported on, I regret to say, unfavoura.bly. 

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

An account is given of alluvial tin-mining at St. Helens, &ud 
the possibilities of Thureau's Deep L ead proving payable in its 
lower gravels are discussed. 

30th J unc.- Il t: port on tiM' l "in-lIIi,ning Distr ic t of B en 
Lomond. 

This district proved uot 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 genera l 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 mean!; by which 
they may be distinguished are discussed. 

The Mount Rex Mine is described, and Gl favourable report is 
given. An account is given of the Mount Rex Company's 
water scheme, and an estimate formed of the availa.ble 
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 E sk Tin Mine is described. A supplementary 
report to that of the Government Geologist on the Roys HIli 
Mine is appended to the report on this district . 

I ha.ve the honour to be, 
Sir, 

W. H. WALLACB, Eaq., 

GEORGE A. WALLER . 
.Assistant Government Geotogilt. 

Secretary for Mines , Hobart. 

.. , 

<. 
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ANNUAL REPORT OFTHE CHIEF INSPECTOR 
OF MINES . 

SIR, 

• 
In'pector of Mines ' Office, 

LfJ1mcelJ t on, 30th JIIII(" 1!JU1. 

I HAVE the honour to !)ubmit my Annual ReporL on the ill~ 
'pcction of mines for the year ending 30th Jun e instant. 
Annexed are the reports of Mr. M. J. Griffin, Inspector of 
Mines' for the Northern, Eastern , and North-Eastern divisions: 
of Mr. J as. Harrison, Inspector of Minc'i for the \Vestel'll a.nd 
North-western divisions; a.nd 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 dea.th­
rate from accidents per 1000 persons was l.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 j for in­
nance, in the year 1900, 780,052 workmen were employed in 
the collieries of Grea.t 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 a.nd about coal 
mines per 1000 persons employed was 1.30, and in and about 
metalliferous mines 1.10, or, in both combined, 1.2l. 

It may be mentioned that the figures referring to Hon-fatal 
accidents are necessarily not 80 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 accidcnLs both inspectors and mining managers ma.y 
differ. Some accidents are too trivial to be reported. How­
ever, in our register all real accidents ha.ve been recorded. 

During the year one prosecution was conducted, a.nd a.nother 
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 
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adopted there. The r esult of his inspections was to convince 
him that the practice followed in this State would compare well 
with methods elsewhere. 

Owing to our geogra.phical insulation, there is constant 
danger lest we fa il to keep abreast with modern and improved 
methods of work, and I ttl.ke this opportunity of recommending 
that each of our Inspectors of Mines be commissioned periodic­
ally to visit onc or more mining centres on the Mainland, to 
gather informa.tion specially useful for mine inspection here. 

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

The new Mining Act contains improverl provisions for the 
regulation of work in mines, and for facilitating the task of 
im;pectors. One of the most important additions from this 
point of view is a cla.use 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 prer 
vision of the Act is du ly observed by mine-owners. 

Special regulations ha.ve been prepared for the safety of men 
working in coal mines and in open cuts. 

The new Act require" all mine-owners to furnish ; in J anu:\TY 
each year, copies of plans of the extension of their underground 
work, without waiting for a Ministeria.l 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, anf] of re­
minding defaulters of t he necessity for registering all appoint­
ments or changes of m ining managers, continues to create con­
siderable trouble in this office. 

During the year I inspected the coal mines of MOl1nt Cygnet 
a nd York Plains, which are too distant to be visited by any of 
t he other Inspectors on their rounde. 

I have the honour to be, 
Sir, 

Y our obedient Ser vant. 

W. H. TWELVETREES, 
Ch if'! Tnspector of M1·nt8. 

w. H. " , llLACE, E'g. , 
Secretary to,. MiKes, Hoba,.t. 



COMPARATIVE TaM of Stati"lics ~r Accidents in and about the Min.s of Ta.mania 
innn 1892 t f) 1901. 

30 June to 30 June, I Number of 
Miners 

employed. 

- 1---
.. .......... 

~ :::: ::·.· .. :::1 
189'~ - 1893 
1893 - 189 
1894 - 189 
1895-1 896 
1896 - IM9 
1897-1 898 
1808 - 189 
1899 - 1900 
1900 - 190 

.. · .. · .. 1 
7 ............ 

... ......... 
9 ............ 

..... .. .... . 
I .... ...... .. 

3295 
34U3 
3789 
4160 
4303 
5530 
6180 
6834 
7017 

Number 1 Number of persons 
or 

Accidents. Kill ed. ! Injured. 

----- - 1- - --
28 4 20 
25 7 20 
26 4 , 24 
22 1 7 16 
36 7 31 
36 I 13 33 
35 , 9 34 
19 i 7 

I 
16 

29 , 8 23 
t 

1 
Total A verage per ! A vera.ge per 1000 

Killed a.nd 1000 Killed 
Injured. 

and Inju'ed, : ~~1:,~ l~jU'ed 
----

29 8'8001 

I 
1 '2 14 7 ' 5"6 

27 

I 
7 '934 2'057 I 5'877 

28 7'390 1'05~ 6 ' 332 
23 5-529 I I ·tl,2 I 3 ' 847 
38 8'831 , 1 '(127 7'204 
46 8'318 2'351 5'967 
43 6'957 1'465 5'501 
23 3'365 1'02' 2-;141 
31 4'417 1'140 3'278 

-< t:: : 



'PABLl!: r;}wwing til(! Numbm' (!f Persons hUnt! and i'/~jtl/l'l!d in nna (t l}/l/l./ litH Jfl'i/Plol. (~f' 'l'a:sman1'a 

dW'ing the Yem'J900-190J, 

I NSPECTION D,sl'IlIC1'. 

I '''este rn Divi 1$iuli . 
PI ACJ!: O tt C AUSE OF Northern 

I S I North-Eoilt- En~tern North.West- , 
A CCIDENT. tlW . ~U~lernern Divi !:liun. JJivision lern Divi sion. Zeclul1l alld Lyell 'I OTA I •. 

DIvIsion. other districts. Dil!tricl. 

I - I 1 I ~: _ ___ __ ._ . ______ ~lIlod..: Injured. ~~ Injured . KilICd. lIlJlIred.~~IIlJllred. :~, ~~~~~llled. l liJurOO . Kill~ ~J.~.~e~. = 
UNDEHO ROUNO- I I 

Fulls of gI'IJund ........... , ". ... i ' " .. . 1 ___ 5_1- _'_" ___ "_'_1 __ '_" _ _ ~ __ '_"_ I ---=-_'_~ 7 '---- 1-------
Sbaf, acridnlt.,-

SufiOcfttion by Ilfttural l 
bruS('~ .......... .... ........ . 

Ovprwind ing .............. . 
RI 'pell or chu,i ll s breaking 
1\1 uehi IIcry .. . .. ............. 2 I' 

}'ullill j! itl or into "huff" ...... 
Thil'gs!ilili lig iuto shafts ... . .. I I ,I 1 
Explll~lV(,S ...... ..... ..... ''' 1 ...... 1 ... ... I ••• ... ... I '" ... I 1 I '" 1 I 
Miscellaneous,."" '" ''' I __ ~~ __ "_' _1_'_" _1_"_' ___ '" _,_"_' ___ "'_ --;_" _ __ "' __ 1 __ "'_1 __ 2 _1_'_" ___ 3 

Total. " ,,,1_1_1 __ 1 _:::--1 _'_" _ __ "'-,_' ___ "_' 1_"'_,_ 2 __ 2 ___ I_I_sJ_4 ___ 6 

1 

2 
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MiM:ellanemJ8 t,J,ldergrnund) . 

::G=~T:~ by ~~t~~'ig~~';~ l 
Haulall" :-

On Inclined planes ... .... . 
Ropes & chtnns brett.king I 
By trnms and tubs ... ... . 

l\lachinery. ........... ......... ... ... ". ... ,.. ... . .. 
Sundries ..... . .................. _'_" _ __ ,,_. _ __ '_" _ _ ._. _ __ '_" __ '_" _ _ 1_'_" __ ____ ___ _____ ____ _ 

Ton.J... ...... ... ... ... ... 1-:-:: I ... ... ... ... ... ... 2 ... I 2 - ------r---- I-------------- )--

1_"· __ "·_1_ 1_1_ 5_,_ ... __ ... _~ __ 2 ,_I _1_ 7 

ON SURI'ACE- I I 
Machinery.. .... .. .... .. .... I 1 I "' 1 Boiler explosions .. . .. . ... ... I .. . 

Tru.mwa.ys .. " .. . . ... ....... 1 
Explosions ... .. .. ..... ...... ... I I I .. 2 1 
Falls of' ground..... . ...... ... ... ... 2 ... .. ... .. . ... ... ... '2 ... 4. 
~i8Cell8.neous .............. ... .. ... ... ... I .. . ,. . . . . ., ' ... ... ' " 1 

Tntal ou Surface .... -------- - 2- 1- -1-1-----;-~--.. -.- --I - --I---I - I--
S

- '-3- --8 

'i'otal underground " .. 1 

2 

- - - - - --- - - - - --- ---,--1-- - ---

-I -; . -I- i-~- -=- ~_1_7---... J_ ... ---s-l_ s I -:-l~ _8_---.:3 

TOTAL, 1899-1900.... ...... ... , 2 I ... I 1 I I 2 I 1 I 2 1 3 , 3 1 7 

GROSS T OTA L,1900-1 

7 16 



ANNUAL REPOHTS O:F THE INSPECTORS 
OF MINE:'> . 

• 
Mr. Inspector HARRISO N (stationed ~lt Zeehan) rcporte: -
I respectfully beg to submit my Annual R eport as follows: ­
Accidents.-Fatal, 5; serious, 2; non-serious. 4: total, II. 

In each case that proved fatal the cause of the u nfortunate 
victim's death was traced to hi~ own want of thought or atten· 
tion to what he was doing. 

RopeR and Cages.- Ropes and cages ha.ve heen attended to ; 
several of the form er h aNe been condemllcd. 

V~nt.jla t .j.on.-Th e ventilation of the mines of the district is 
good throughout. 

Magaz1'nes.-So faJ', nothing has been done towa.rds erecting 
.a. public magazine for the Zeehan district, except the construc­
tion of a tramline to site of building. while the town is extend­
ing towards the three private on~. Theii· output per month 
is now, approximately, about 165 ca.ses, excl usive of gunpowder. 
In the Lyell district we have some firslrclass underground maga­
zines constructed , which have proved most f: ffcctive while bush­
fi res were J·aging. 

L egal Proceedings.- L egal proceedings were taken a~ainst a. 
mining manager for neglecting to properly secure hi ~ mine, bu t 
I failed to obtain a verdict. 

Open C-uts.-A s 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 c1imate, the 
managers are a ble to take chances that would be highly 
dangerous on this coast with our heavy rainfall. 

Prospects of the Field .- Although th e hea.vy slump in t he 
price of lead has been keenly felt by some of the mines, I a.m 
pleased to state that none of them have found it necessary to 
c10se down on that account. The monthly output has been 
well maintained, and I have good reason to hope there will SOOli 

be a. considerable increase. The steam tram now under con­
struction to the Comstock district will bring that somewhat 
neglected district into touch with tbe railway. and allow the 
low-grade ores to be mined to advantage. At Mt. H eemskirk 
tin-mining is again looking up ; some very fa.vourable deve-lop- . 
ments ha.ve taken place there during the year. The appoint.­
ment of Mr. C. Curtain. as Inspector for the Lyell district haa 
given m e more time to attend to this large and scattered field . 

.. 



L>ate of 
Acciden t.. 

n Sept. 

28 Sept. 
}9 Oct. 

17 :\ ("IV. 

Ii ! )f'(' , 

19 J)l ~·. 

1~ .Iu ll. 
:20 l\IUI·. 

3April 

:!u J IIllt' 
'20.JUIII' 

" 

LI/',1' f!l A("CI·dlmt.o;; fo}' Yeo}' ('.1/{ling 30th June, 1901. 

,'"nme of Min e. Loculi!.". 

)fl. Lyell :.\It . Lyell 

W C!:!h'l'lI ZeellUll 
Oonal, Dino 

Lyell Block ... )It. 1.. "(,11 
:\Jt . I.yell Ditto 

Pri,,",' Dur"' i"l )1 t. J)ur~ 

will 

i\tt. Lyell 
HCI'c ,il, ''i 

Flllx (JlIlI.lTit':o=. 

)11. I(I·id 
:\1 0IJt;tnu 

~I! . LVI'II 
:\11.. Ifl'id 

Z"f'ilull 

I
_'ll. HI·id 
Zt>t'lHlII 

t.:nuse ot 
Accident. 

--- --
Fell off" ... tllg"f' 

L lIlitll-WU," 

Fell down' 
Ilan tl"llck into 
empty ~haf't 

I-'lI.llof delJ1"i.« 
Liftillg" full 

lI'uc k on to 
rond 

E"pJo~i"n 

L truck 
Ihw OVl;'r iJv 

Name of 
Sufferer. 

Ma.rried IN t f l " or Single. a ure 0 n)unes>. 

.J ohn :.\JcCar- t\lurried Back hUl"t 

thy 

Chu.dt'.':1 Bird ... I f'rtu;tur~u ttnkle 
Fl'ltlJk !Jiggins M8rried Bildly sillashed 

up; liltul 

A. Millcr Brokell Icg 
F, Otliley Small bone of 

leg broken 

.Io ... cph Cnltil Siuglt .. Fu.tuJ 

\\' III. Pttrkcl!- Ui tto 
Truck came oH' PI'ter W]weler 

I Flltal ; intt'rrtal 
Brokeu If'~ 

incline tram 
tirrllck by A. 

:o=.tone 

Expl{)~ioll 

FdJ UOWII 

... huft 

J o:-cph :\iurliu , Single 

[ .. "tOIlC 

HoLt' I·t J ohn­
Erne"t 'I'. )lil­

leI" 
:-:iuglc 

Fatlll j ht'lI.d 
fractUI'N! 

[ 1I0t i:!4;'rious 
JjuJ"lJed u,bout fHee; 
Fatal badly 

!~ mt1:o=.hed. . 

Particulars. 

Fell of}' stage in shaft i 
neglected to nltil stoO"e 
boards. [but himseif. 

Stated no one to blame 
Higgins WltS trucking 

below j ran truck into 
e~lpt.r shaft, and went 
With It, 

Repttirin t7 mltin drive 
when fa'i took place. 

While endeavouring to >< 
light second fuse, first 
one went off' j no one 
present 8t the time. 

Truck got away on all 
incline tnull. 

Alier '1hot WIlS fired, 
Martin wasto und dead; 
it i~ surmised that he 
left his cover too soon, 
and that astoue shot to 
It height Clune down 
and killed him. 

Hlill truck into sbltft u.s 
sillkers knockP.d cage 
to bottom. 

Flttul. ;, i ... ~rion ... ,'.!; Ilot :-l,,·iou ... , .. - Total, 11. 111 every instunce the a untortullule victims Wf're the CUUf'e of their OWII 
tll'utll, II)· WUllt of ttttt!ntiOIl to what thf')' were doing. 
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Mr. Inspector CURTAIN (stationeu at Queenstown) reports: _.­
For the past five months the casualties that have bappened 

in mv di5trict are as follows;-
Mou~t Lyell Blocks Copper Corporation :--

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

(2.) \Villiam 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 p assing 
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 a.s welJ 
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.) "\Villiam Pinkerton, miner, married, aged 4.5 j 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. 

Hount Lyell Mining and Rail1J1ay 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 a.gain working. 

Lyell Tharsis Company, No Liability:-
John H . Fry, general, single, aged 23; sustained a 

slight shaking through falling down a pass he was ha.r­
rowing spoil into. A few days ' rest, and he resumed 
work. 

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

.. 
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LIST of Acciikntsfrum date of Ins]Jectm' Cw·tain's taking rlutrge of D ist"ict to 80th J"ne, 1901. 

Daten( 
Name of :Mine. Locality. 

('ause of I Moni.d Natul'e of Ifljurif'8. ParticularA. Accident. Accident. Name of 8uft'erer. or Single. 

---- ---------- --
1901 . 

30 Mar. MI. Lyell MI. Lyell Vuu~ht in ma- OctllviulO Murrieo Lo~s of left A rm torn off' by becom-
Blocks' c:hmery lll uckey ttrm ing ('uught in running 

North Mt.Lyell Ditto 
g Ctlf of Iteria l tram 

13 April Rock rolling .<\n!Z'us Me- Ditto Brokf'n leg Struck oy rock roll ing 
from til) PhCf,;lOn froUl tip. 

9 May Mt. Lyf> 1I Min Ditto Rock ~lipping Will. Kinsella ~ingle I Brui~ed Got cllught between a 
ing- auJ Hail- pit'Cf! of' roc k And the 
wny. tripod 

chiue. 
of boring lDu- ::;. 

18 )1.y MI. Lyell Ditto Struck by piece W m. Slephen' / D itto Scalp wound Struck oy piecC' of wood 
Blocks of wund . coming' dow .. chu te. 

14 June L~t'll 'fhnrs-is Ditto Full down J oh .. H. Fry Ditlo Brui!l('d and Burrowiug I'pllil from 
chute , .;:Ilttkt'll opell face and tell down 

dlUtR. 
26 June ~!I . Lyrll D itto Fall of st,on(' J ohn Chisman Ma rri Ni ConclIs~i on of \\'0 8 cutting out n chnm-

Blocks I,ruill , a nd bt'r, wilton pit'ce of 
rlill-I , cutl'd Hone j(·11 lind ~ I ruck 
thigh. him, knocking his heud 

28 June Crusllf'd 
against tifllb~r. 

North MI. Ditto by Wm. Pinker- Ditto Severely Cuugb t bet\l't'en truck 
Lyrll truck t Oll brui~oo and sill leg. 

IFatal accidents, 0: ~erious, S ; non-seriou~. 4- Tottt.l 7. 



Ixi~' 

Mr. Inspector GRI FnN (st.ationed at Gladstone) reports : -

I ha.ve the honour to submit my Annual R eport on ~fines i.n­
~pccted in the Northern and Eastern Districts of the State to 
the 30th J UIIC, 1901. 

A rcident$.--I am sorry to report an incrense in :the number 
of accidents as compared with the preceding year, there ha.ving 
been 13 in all; three fa tal. seven serious, and three not serious. 

Fatal A ccidents.- Joseph Mozley was employed with a rna.te 
t.imbering dangerous ground in one of the stopes of the New 
Golden Ga.te Mine; he walked forward from t he protection of 
the timber set up, to examine a pass, when he was struck down 
by a. large lump of quartz faolling from the roof or hacks, the 
injuries received causing death within na.Jf an hour. No person 
was to bla.me for this a.ccident. 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 mcn em ployed at the face 
level, into a place of safety behind a tank during the time shots 
were being fired; he was seen t,o 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-cum-'Vonder Gold Mine, \Vill iam J. Thomas a.nd 
William Fox were employed shaft-sinkiug 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 a.nd sha.ft, and when properly used is generally effec­
tive in producing a sufficient current of au' 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 
t he blower, so as to use the air-pipes for a speaking-tube to 
communica.te 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 seni for a. ma.n to take his place. but left thc 
engine and mine before being rel ieved by t.he man sent for ; he 
a.lso neglec ted to agai.n start the blower engine. \V hen the 
driver sent for arrived a.nd took charge of the engine, the men 
went below, descending by t he cage to the plat at 600·feet level. 
Thomas then got on the bucket, and was lowered to the bottom 
of the shaft j his mate. Fox, standing by the knocker-line, and 
looking down, noticed Thomas' light go out j the bucket then 
touched bottom. Fox called, but got no answer from below : 
he then summ oned the assistance of two meH working in a drive 
at tho level, and then descended on the bucket, and made a.. 
brave attempt to rescue h is mate, whom he found lying at the 
opposite end of t he 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--signaJled for Ule blower to be started. His 
prompt act.ion in doing 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 a live. Cornelius immedia.telv afterwards des· 
cended again, and brought up the dead body o~f Thoma.s. The 
fatal termination of this accident ma.y 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 
fel1ow·driver to do so. 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 a.ir by 
ordinary means j also in not giving any instructions to have the 
blower started. All the men working in the mine were on 
contract, and had free u se of the blower; they could ha.ve it 
stopped or started a.t any time, to suit their convenience. 

Non-Patal Acl'idents.-John Adams charged a. five-feet verti­
caJ hole in the open-cut rock face at the Liberator Tine Mine, 
aud, after ha.ving spit the fuse, stood by until the charge ex­
ploded. He received a bad scorching about the face and eyes, 
also some severe cuts a.nd contusions about the head and face, 
through falling down t he face of the rock-mass that was 
thrown out sideways by the force of the explosion . Ada.ms 
has lost the use of his right eye, but is otherwise none the worse 
for the accident. He is un~ble to give any explanation of how 
he came to rem ain beside the drill-hole after lighting the fuse ; 
proba.bly it v. as temporary aben'ation of the mind that caused 
him to do so. William Nicholls neglected to sprag or seClll'e by 
timber props the coal he was hewing in the Mt. Nicholas Col­
liery b efore holing. and was caught qy a fall of coal, from which 
he received severe injuries, resulting in a broken leg and ribs, 
a lso severe contusions 011 the back and shoulders. H arry Lowe 
had his leg broken by a fa.ll of earth while working alluvial 
ground 13 feet deep at New River. Lowe was inexperien~ed 
at the open cut work. Some blame is a.ttachable to the 
ma.nagement for putting an inexperienced man at the breaking 
down of the fa.ce . 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 Wa.lter Cla.y were removing quartz piled against the hang­
ing-waJl of a big stope in New Golden Gate Mine j they were 
wa.rned of the unsoundness of the wall , a,nrl 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 waJl-rock_ 
Gra.ham had one of his legs broken. Cla.y got ofT with light 
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contusions of the shoulder. William Gough was employed 
feeding the ba.ttery of the Austra.lia.n Tin Mine, a.nd in pla.ying 
with another boy, slipped a.nd fell, hreaking his arm a.ga.inst 
the battery horse leg. William Fox, who was overcome by 
foul a.ir when Thomas lost his life in the Moonlight-cum­
Wonder Mine, makes the seven th 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 

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

Explo.!iv('s.-Tbere 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. 

Ventllatl0n.-Tberc is a r easonable 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 d eep mines and coal mines that caD­
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 eD­
force compliance with ventila.tion clauses. 

Mine Equipment and Devtlopment. 
A good deal has been done in this direction during the year, 

especially so amongst the tin mines. 
7'he Briseis M ino, Limit ed, has finished over 1000 feet of 

t.uDnel 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 repl'esent the supply in summer tim e. 

I 
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Three lines of syphon.pipes will be required to span gullies a.t 
different places. The contract for making t.hese pipes is in the 
hands of Mephan Ferguson, of the Carlton l!""oundry, Mel· 
bourne. The diam eter of the p ipes will be 3ft. 6in . .; they will 
be made of steel plates fa: 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 jJfine, north of the river at Derby, ha.s 
just completed a. powerful pumping plant; t o throw water on to 
i ts 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 t hese is capable of throwing 6000 gallons of 
water per hour to a height of 360 feet. The WeLter w iH be 
pumped directly through the breaking-down nozzles from the 
power-house. It is estimated that fr0111 280 to' 300 tons of firo­
wood will be consumed per month by t his plant when in full 
work. 

Pioneer Tin Mine.- Here, also, new machinery is being 
erected. For the past year the mine has been worked by a.n 
old plant, which, although giving fairly good results, is not 
powerful enough for working on a large scale. The new plant 
is erected on a. large pontoon, 45 by 40 feet, and comprises two 
large boilers of the return tubular-ma.rine 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 fitted with double-piston valves a.nd variable expansive gear 
for hand adjustment; all moving parts of engine to 
balance. Driving wheel for rope-gearing, 13 ropes, 
I t in. diameter; pump, 15in. diameter gravel pump (centre), 
3ft. Sin. diameter, with 3 port runners; 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 wa.ter 
on from the "\-Veld, Frome, a.nd 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 sa.tisfa.ctory, the yield of tin being equal 
t o 1 . 5 Ibs. per cubic yard of stu-ff treated. The average depth 
of the ground being worked is 50 feet, t he drift carrying t in, 
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 t he mine& here, Anchor, L iberator, Austra1ia.n 
a..nd Crystal Hill, are, crippled a.nd retarded for ·w ant of a good 
supply of water. The Anchor Company has not yet finished 
the race to the North George's River. vv~hen it is completed; 
I am afraid the result will not be as satisfactory as could be 
desired. A ll the above-mentioned mines have gone far 
enough to prove the existence of almost unlimited stanniferous 
rock that ca.n (even at its lowest value of i per cent. ) be made 
to pay, if only a sufficient supply of water for cru shing-power 
is to hand. I t is to be hoped th~t the conserving of water on 
the "\Vheal-Tasmall Fla.ts, near the top of t he Tier, the site 
recently selected by Mr. K. L. Rahbek, H ydraulic Engineer, 
will be carried out by the Government; in which case, these 
mines could be supplied with sufficient wa.ter-power to work on 
an extensive scale. It seems a pity, and a great mistake, with 
tin at £130 per ton in t h e E nglish market, to see these mines 
struggling along, and only giving employment to about one 
hundred men, where there is undeveloped scope for a thousa.nd. 

J.l1O'lvnt R cx M·inc.-Thc battery, culcinlllg, and concentrat­
ing plant is now finished, and will have a trial run before long. 
This company has done a lot of preparatory and devel opmental 
work during t he past year. The large and subs~antially-con­
structed conserving dam on E gan and Buffalo creeks will give 
a sufficien t supply of water to drive t he battery and concen­
trating machinery. Steam power is t o be employed for wind­
ing. In working the ore-body in t his mine, it was the intention 
of the owners to continue underhand stoping, with open set­
t imbers, from the floor of the big chamber downwards. This. 
in my opinion, would be unsafe, and the mine will now be 
worked by overhead stoping, on t h e rill system. By this means 
large voids will be avoided, and the ground filled in as the 
stoping proceeds. 

Gold J.l11w~s. 

The follow ing mUles, New Pinafore, Moonlight-cum· 
Wonder, Mangana (Tas.), Gold Reefs, Limited, and 
New Golden Gate Extended, have each received <tid by way of 
subsidies from the Government, under the Deep Sinking En­
couragement Act:-

The New Pinafore expended its vote of £2000 in driving a.nd 
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 by t h is company deserved 
a better reward. 

The M oonlight-cUl1/r TV onder, since it obtained Government 
aid, h as 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 a.t the 600-feet level, but withou t 
success, so far. 

ilfangana (Tws.) Gold Reef-s Company, since ob taining Go­
vernment aid, has sunk its sha.ft 100 feet, ma.king the total 
depth from t he surface 623ft. 6ins. Plats <\re being cut. and 
cross-cutting east and west will now be carried out. 

The New Golden Gate E x tended Compa"ty has expended 
portion of its grant in sinking below the IOOO-feet level. Work 
a,t this mine is suspended for the present. 

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



INSPECTOR GRIFFIN'S Lis! oj Accidents /01' Twelve Months ending 30th .Ittn" 1901. 

Da~ of i Name of Mine. i LacaHly . ~a~~e 0; tN"am, of "uff''''''''! "~~:rie~ N"atu", of [nj",·'". Pa,'"''[''' 

l:c;~;t l' New G[GG::~ "blhi=- ~:I :Ct~~o~~ JOSePI~:':ley :::::::. F.tal~C;u~h~-;-n-I·-K-i-lI-ed-b-y-fi-.-h-i'-'o-~-~n-;-~'~'k 
6 Aug. Liberator T.M. Lottah Explosion John Adams Single tlt!vere scalp Firingu. charge, and did 

wounds, &C. 1I0t attempt to leave 

30 Aug. Mt. Nicholas 
Colliery 

8 Sept. K rush ka' s A 1-
luvial 

12 Sept. Mt. Nichola.s 
Colliery 

17 Sept. Ditto 

20 Sept. Anchor T.M. 

120(:t. Australian T.M 
1901. 

14 Mar. New G. Gate 
G.M. 

14 Mar. Ditto 
19 April Pioneer T. M. 

Co. 

17 June Moonlight cum 
Wonder 

17 June Ditto 

Mt. Nicho- Fall of roek 
las 

Alberton Fall of earth 

Mt. Nicho- FuJI of roek 
las 

Ditto Fall of (:ottl 

Lottah Explosion 

Ditto Fall in btlottery-
house 

Mathinna Fall of rock 

Dit.to Ditto 
Bradsha.w'sl Fall of earth 

Creek 
, 

Beacons- I Fou! air 
field 

Ditto I Ditto 

Percy Greeu Ditto 

Harry Lowe I Manied 

J0hu M' Kie Single 

Will . Nicholl s Married 

George Pol key Single 

Injuries to legs 

Broken leg 

Scalp w{)uud aud 
bruised sho ulder 

Hit on head by 
rock ; fl1tl11 

Wm. Gough Ditto Broken tJ..J'l~1 

David G raham Ditto t Bn)kel! leg 

Walter Clu\' Married Injured s- bolllJel' 
F redk. B .. 'rd ! S;ngle I Brnken leg 

W m.J. 'l'hotntJ..s Married I Suftocl1ted j fittal 

Wm. Fox Single Ovt'I'COmf: by gttS 

I --"---- _. __ ._ .• _-_. t I 
F~ta.1 accidents, 3: seriou8, 7 j non-serious, 3- Total, 13. 

, 

the spot. 
WedgiIlg dow n roof: 

when a piece fell and 
toppled on to his leg. 

Ulldermilling face, and 
part came on him. 

Struck by piece of salld~ 
sto lle, which fell from 
root. 

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

Failed totakeshelter,aml 
wus strw,.:k by flying 
stone. 

Fell down in Lattery 
house 

1Iovillg stacked quartz, 
some of which fe ll down 
lind injured the mAIl. 

Struc k by " piee!" of' ce­
ment dislodgl:!d from 
illeR 

Sh"ft-sinking j Thomas 
Il eglected totakeproper 
precautions to t eS t uir 
before going beio w,and 
-va8 ove"powered ; Fox 
attempted to rescue 
Thomas, &also8utl'ered, 



REPORTS OF THE COMMISSIONERS . 

• 

.Mr. Commissioner GLOVED (Launceston) reports: - · 

In reporting on the mining industry on the N ol'thern 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, a.fter a very limited 
attempt at development, were abandoned, and a,180 others which 
yielded dividends for a limited period; but, when these ceased, 
soon exhausted the patience and the purses of the owne.rs. 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 
a.vailable capital. The same pa.ra.lysing conditions which 
operate on the gold-mining interest of these fields is also opera.­
tive in the iron region at !lfracombe; and, were it not for the 
existence of the great and flourishing gold mine at Beaconsfield, 
the Tasma.nia, th e mining industry of the Beaconsfield and 
Lefroy district.s might well be closed, unt il 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 vaJue 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 ha.ve for very many years been 
carrying on their abortive labour, have recently been amalga.­
mated as oue mine; and the owners are now, with their united 
resources, and more effective opera.tions, hopefully striving to, 
a.t length, achieve success. This work employs 20 men. The 
third mine ts 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 yea.rs ago, by the Australasian 
Asbestos Company, gave, rise to such high expectations, i.s at 
present inoperative. The great obstaclt:: to its success WM the 
want of a market for its product, nor is there a sufficient local 
demand, notwithstanding t he pronounced success of the experi. 
ments in Melbourne last year, which proved its efficacy a.!:i a. 
fire·resmting appliance for wooden structures. 

The cloud of uepression which has for a length of time over­
shadowed Lefroy continues, without any reliable promise of its 
being dispelled. The hopes of those who ar~ interested in the 
future of Lefroy are now centred in the operat ions 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 aban90ned 
mine in the neighbourhood of the once-prolific Volunteer 
r eef. The prospector having obtained a lease of the 
ground, he, with the aid of two youths, his sons, 
ha.'l realised gold to the amount of several hundreds of pounds; 
but the later prospects do not mai.ntaiu their earlier promise. 
Nevertheless, in the ordinary conditions of qna.rtz 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 a.t Lefroy is situate on a reef 
contiguous to the Pinafore, known as the \Vhite Pinafore, 
which ga.ve very valuable prospects a year ago, and is still being 
vigorously developed. The pa.rty of three men who CaJ11e 
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 accumu lating 
for many years in Sludge Creek, from the crushings of many 
mines a few miles distant. This operation occupies six men, 
a,nd the yield of gold, as nearly as can he estimated, has been 
about 300 ounces for t he 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 h umid locali~ 
ties, on the system' adopted in New Zealand. Over two years 
ago, two compaJries were formed to' engage in this enterprise, 
and they took up a quantity of land for t he 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 enterprise--sca-rcity of 
capital. But. the company now has aU the necessary appliances 
completed and deposited on t he ground, and it if> expected that 
actual dredging operations will commence within about four­
teen days. 

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

At Middlesex Plains, Bd} Mount, and Upper Forth River, 
the only mines now In operation are the tin mine 
known as "Shepherd and Murphy's Claim, " which conta..ins 
also a, percenta,ge of bismuth a.nd wolfram, and the Devon 
Silver, or Galena" Mine. The former employs 12 men, and 
during the last few months yielded, from 200 t-DllS of quartz. 
live tons of complex tin ore. The laUe!.' mine, during the same 
period, has yielded 21 tons of galena. va..lued at £13 per ton. 
This product has to be . conveyed along 67 miles of prin cipa.lly 
bush road to Railton, 15 miles from the shipping port, a.nd of 
this 67 miles for 17 miles the ore has to be I:onveyed on pack­
horses, the cost of tra.nsport being £5 per ton. It is much to be 
regretted that t he discoveries in this very mineral-bearing re­
gion a·re so few as to preclude the construction of means of trans­
port, without which its development must be the work of gener­
atio'ns in the future. At this portion of the Middlesex country a 
somewhat strong association was formed last year, to engage in 
hydraulic sluicing for gold. The necessa-ry .. vater llad to be 
conveyed by a race for many miles, a.nd IIp to within a few 
months ago, they h a-d accomplished 300 chain s of tl lc race, and 
30 cha.ins of tail-race. It is expected that slu icing 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 ri.ver bottom. 
Although there has not yet been a cleaning-up: imperfect trials 
have revealed a quantity of coarse gold; and the prospects of 
the undertCiking are said to be most promising j and the first 
-cleaning-up is looked forward to with great in terest. The 
Whyte River win, iu all probability, be the scene of w veral such 
.enterprises. 
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Mr. Commissioner O'REILJ~Y (Scottsdale) reports:-

I have the honour to su bmit my report for the year ending 
30th June, 190] , upon the state of mining in the North·Eastern 
Mining Dist.rict. 

GOLD. 

There has been much depression in the state of gold-mining 
in this district during the past year, especially at Mount Vic­
toria and New River, caused principally through the Ringa­
rooma Gold-Mining Company having ceased to carry on mining 
operations since their battery, with mining and electric pIa.nt, 
was burnt, during the latter part of last year. It is expected 
that English capital will be found to mine this company's lea.ses, 
which, if brought about, will cause a revival of mining at this 
pla.ce. 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 reta.rds the progress of this 
field. 

At \Vaterhouse, 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 a.lluvial gold won for the 
same period being 295 ozs.; average number of men employed 
at the former being 37, a.nd at the la tter eight. 

TIN. 

In the vicinity of Ringa.rooma, there are severa.! miners 
claim s being worked, which yield satisfactory returns. The 
old '( Nugget" lease, now held by Mr. F . .... N. Krushka, and 
which contains tin lodes, is now being mined by him. A ten­
head bat..tery has been erected, worked by a 16-horse-powe-r 
engine. for crushing the lode. Up to the end of June, 300 tons 
of stone h ad been crushed. Considering the saving appl iances 
provided for treating the crushed are, the returns are looked 
upon as being sa.tisfactory. There is) also, a lease held by him 
(Mr. KrushkCl) 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 Bra,nxholm loca.lity, the ,L~b~\' Company has com­
pleted the erection of a large sand-pump, or better known a·s B. 

suction dredge, by which the wash-di.c"i in the mille is removed 
or elevated from a low to a high level for treat ment; 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, also, 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 
amd the construction of necessa.ry preliminary development 
work. The Briseis Company's water-race from the upper part 
0'£ the Ringarooma River is now in course of construction. A 
large number of men are employed on the work, besides three 
sawmills engaged in cutting timber for flumes, &c., for it, and 
a. foundry has been temporarily established at Scottsdale for 
the making of pipes for syphons in this race. About 60 men 
a.re employed on the mine, but the shortage of water supply 
has largely retarded the production of tin ore. A new high­
level race from th e 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 Ringaroomla. Tin Mines, Limited, claim, much solid 
progress has been. made, and caTeful and skilful management 
exhibited. This company was floa.ted in ScotIa.nd, in July, 
1900, with a capital or £50,000, to mine the leases fonnerly 
known as the North Brothers' Home a,nd Tria.ngle Cqmpanies, 
which they purchased from the former lessees; \vit h 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 are 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 boiler;,; and 
four pumps of t,he compound duplex type, each of which pumps 
is ea.pable of discharging 60,000 ga.llous per hour, at a pr~sure 
equal to a head of 360 feet, the water being taken from the 
Ringarooma River. The plant started work with one pump· 
recently, and has proved entirely successfuL The water is 
pumped to a nozzle 100 feet above the level of the river, 
through which it discha.rges with s:rreat 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 a.bout six. mO!lths, by 
meaJlS, chiefly, of a nozzle supplied by the compMly's Mai n 
Creek race. The former supply will now be used to still 
furt her remove the overburden, thus enabling the cozp,rpany to 
open faces in the richest portions of their mine, when it is ex· 
pected th at an output of five tons per .... vcek will eventually be 
obtained. The prospects of th is mine are considered very 
good. 

During sever al months of the pa.st year but little has been 
·done on the New Brothers' llome 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 ya-rds 
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 over burden will prove 

-economical and satisfact.ory, as it will so much lessen the 
quantity of material that would otherwise, by hydraulic 
uwthods, be discharged into the Ringarooma River. W here 
dumping-ground is available, lessees should adop t this system , 
especially during the summer months, or dry seasons, so as to 
obviate, as hI' as possible, the blocking of the river by dis-­
charging la.rge quant ites 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 ret,urns 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 t hat purpose. 
New buildings for business establishments, as also cottage res1-
dences, have also been constructed, and the pl ace h a.g now a 
prosperous and progressive appea.rance. 

In the vicinity of Moorina, Frome, and \Ve!d rivers, the de­
velopment of the mines there is carried 011 with much industry. 
and, on the whole, the returns have been satisfactory. A good 
deal of prepa.ratory work has been done in connection with a 
few of the large cla.ims, in the way of cu t ting water·races, &c. 

The Moorina Hydraulic Compa.ny 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 appear s to do its work rema-rk· 
.ably wel1. Seven men a.re employed on t his claim. 
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,Min.ing uperations on 'the Pioneer Tin· Mining Company's. 
leases at Bradshaw's Creek are carried on with much energy, 
underyery competent and ca.reful management, and with a con­
siderable amount of success. considering the limited applimces 
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, ena.bling 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
t ion on a very la.rge punt, which rests on the bottom of the 
mine, but which, by watering the mine to a sufficient depth, 
ca.n be convenien1,ly moved to such po~itions as may be required 
for its use, which will afford sufficient power and capacity to 
eleva.te very large quantities of tin·bea.ring stuff from the lowest 
depths of deposit to t he surface for t l'eatment in an efficient 
and economical manner. With the present appliances, about 
ton or twelve tons of tin ore C8J.1 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 pel' month. The ground com­
prised in the company's ieases has heen thoroughly pro3pe~ted 
with boring-rods, and estimates made of 1,he yield of tin from 
each cubic ya.rd of stuff. The returns from tll'e portions of 
ground thus tested, and already mi.ned, ha.ve very fully realised 
the estimates obtained in this way. The tin·beal'ing ground 
has been proved to extend in pa.yable quantities over a large 
area of the lea.ses, and it is estimated that it v·:ill take very 
many yeM's, with full mining operations carried on, before the 
ground becomes exha.usted. 

Tin~dredging operations are carried on by the Ringarooma 
Tin.Dredgillg 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 qua.ntity of low·grade 
stuff per hour to produce remunerative returns. However, 
when the richer portions of tho lease arc entered upon by the 
dredge, I ha.ve no doubt t hat the yields will be satisfactory, 

There is not anything of any importance to refer 'to as re­
ga.rds the claims at Wyniford River. Mining operations there 
are being carried on in a steady and satisfaotory manner, and 
the returns are up to exp~ctation s . 

In the Mount Cameron and Gladstone loealities, the state of 
mining has been much depressed, la,rgely through t he shortage 
in the supply of water on those claims situate on the southern 
side of the Ringarooma, a nd elsewhere, that cannot be supplied 
by the Mount Ca,meron Vi,! ater-ra.ce. 
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The unprecedented dry winter months experienced have re­
tarded mining opera.tions very much. A deep deposit of tin 
ore b as been struck in mining the old ;( Scotia. " claim, which. 
if proved t o form part of a continuous lead, will do ·much to 
remove th e depression from the locality. A water supply pro­
v ided on the southern side of the Ringarooma River wouta 
enable a considerable area of stanniferous country a.round 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 
Boohyalla River have attracted some attention, and severa.l 
iease8 and water-rights have been taken up there, and prepar a.­
tory work done. I understand that fl 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 are 
ha.ve been raised a.nd forwarded from this district, the average 
number of men employed being about 400 Europeans and 150 
Chinese. Considering the very dry periods experienced, wi~h 
consequent shortage in the supply of water, and also that the 
large claims, with but one or two exceptions, have not COD­

tributed any part of this output, the yield, on the whole, 
appears to me very satisfactory. 

Many miners who held land u nder minel's,' rights a.nd miners' 
claims have aba,ndoned mining such, and accepted remunera­
tive employment on the large claims, and also on the works of 
construction on the Briseis Company's wa.ter~race. 

The state of mining in this district appear s to' he pa.ssing 
from the system of the working of the shallow alluvial deposit s. 
which were mined at but small cost, and which are now be­
coming exhausted, to the mining of deep ground, and a.lso tin 
lodes, which require a cOll5iderable amount of capital to' pro­
vide an adequate supply of water, and also machinery, to carry 
out successful d eveJopme,nt. Nothing has hitherto been done 
to ascertain, by boring operations or otherwise, the extent O'r 
value of the deep leads of tin are which, no doubt, intersect the 
d.istrict, in continuation from such deep leads as at the Arba. 
Mine, Brothers' Home, Moorina, Pioneer, and other places; nor 
has any substantial effort been made to test, at a good depth. 
the tin lodes found in t he Upper Cascade Range country, or 
other parts of the district, from which it may be reasonably 
concluded that the a.Iluvial deposits in the lower levels were 
shed. There is no doubt, apparently, a wide and encouraging 
field 6.."Cists here· for the legitima.te investment of capital in de­
veloping its latent resources, and I anticipate t.hat a few 
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years will bring about a maJ."ked advance in Uris direction, 
and that experience and skill will remove the difficulties 
yield profitable returns if mined by dredging appliances suffi­
ciently powerful to trea.t large quantities of stuff, and I have 
no doubt t hat, with a little more experience gained in this (to 
this district) new method of mining, t hat 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 cOD::;truction 
of large reservoirs for storage purposes, and for which the 
country affords an abundant supply of suitable sites, where 
such could be constnlcted at a moderate cost. On the whole, 
taking into consideration the many disadvantages and difficul­
ties experienced, I considol' that the state of the mining indus­
try in this district is very satisfactory, a.nd that during the 
coming twelve months there will be a very substantial increa.se 
in 'the ouput of tin ore from the mines. 

Mr. Commissioner DA WS0N (St. Helens) rep ods ; -

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

TI N. 

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

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

GOLD. 

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

At Mangana, and in 'the vicinity of Fingal, several ne·w find::; 
are being actively prospected, with satisfactory result~. With­
out being sanguine, I am of opinion that Mana.gna. will come to 
the fore before long. 
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COAL. 

This indu&try is going steadily on, the quality of the coal 
being about the same a,t both t'he mines, and the demand for 
the coal is, I am informed, satisfa.ctory. 

Mr. Commissioner FOWELL (Strahan) reports : -

I have the honour to forwa.rd to you my Report all the­
mining industry in the southern portion of the "Western Minin~ 
District, for t h e year ending 30th June, 1901. 

The depresison felt also in other parts has seriously a.1fect.ed 
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 , h ave also retarded 
progress. 

The mines still working, a nd which deserve especial mention, 
are the Jukes Proprietary, Jukes Consols, and t h e Darwin Pro­
prietary. 

The North Mount. Lyell Company has completed its rail­
way, a·nd 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. 
considera.ble 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 t hrough about 2ft. Gin. in thicknes"'. 
and assaying 67 per cent. fi xed carbon. A depth of 315 feet 
has been r eached, the bore ha.ving p assed through sandstone, 
shale, a nd, at the lowest dept h, fire-clay, also, small seams of 
coa.1. To g ivo t his property a thorough test, t he dia.mo-nd-drill 
is required, a nd the company is prepared to work it, if it could 
be obta.ined. 

The Birthda.y Compa.ny section, on the Ocean Beach, b~t\~'cl'n 
Point Hibbs a,nd Cape Sorell, has, during t he past year, been 
prospected vigorously, a.nd with such good resu lts that there 
is every prospect of a.. company shortly being floated. 

On the southern end of Macquaric Harbour, and on the 
western shore, a.sbesto,;. has been discovered . A tria.l is being 
made to utilise it for the purpose of manufactuJ'ing bricks. 
Should it pr ove a success, it will largely benefit the mining in­
terest on the 'Vest eoa.st, as, at the present t ime, these articles 
ha.ve to be imported from Europe. 
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In conclusion, I can, with confidence, btate that mining on 
the \\I' est Coast is steadily progressing. The mines now at 
work are self-supporting, and speculation has died out. 

Mr. Commissioner H ALL (Zeehan) reports: -
Towards the end of the year 1900, t.he average monthly ou t­

put of silver-lead are from the mines had increa.sed very much 
over the average for the earlier portion of the yea,r; but it fell 
considerably in the early part of 1901, owing, principally, to 
one or two of the mining companies having worked out the 
easi ly-obtained are deposits, and not. having the capital to 
systematically explore and develop thei! mines at a depth from 
the surface, being compelled, therefore, either to close down 
their mines, or h ave recourse to the somewhat unsat isfactory 
ID-ethod of letting 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 1 
anticipate will soon e!X.ceed wha.t it was at the end of 1900. 
This will result from sever al mines, which, known for some 
years, and believed t o be payable, are only just now having 
active mining operations begun to make them product ive. 

The Western Mine, for some time th e most productive on the 
field, has, since starting, some nine years ago, raised 37,000 
tons of ore, containing, by asasy, 3,599,344 ozs. of silver and 
19,717 tons of lead, the net value of which, at the mine, was 
£466,6 60 j £102,000 h as been paid in dividends. The output 
during t he twelve months ending 31st March, 1901, was 2892 
tons of ore, containing 242,405 ozs. of silver; 1498 tons of lead­
a fal ling-off on the previous year's production. The mine is fully 
equipped with up-to-da te machinery, and employs over 200 
m en. There has latterly been an improvement in the stopes of 
the mine, and the output for next year may come up to pl'e­
vious years' -productions. 

At the Western Consolidated, the principal work done ha...<; 
been the sinking of No.5 shaft. A small quantity of ore waa 
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 tribu tor s are at work. Some 
of them are doing welL The mine has been on tribute the 
whole year, a.n aver age of about 68 men being employed. 
During the la.st half of t.he year 480 tons of ore h ave been raised, 
the net value of which was about £ 3000. 

The Oonah Compaaly ceased work during the year, and haa 
since let portions of the mine on tribu t.e. From the stannite 
lode regular parcels of ore are b eing won . Tenders have 

G 
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been invited from miners willing to take t he main sha.ft on 
tribute, but, so far, without success. 

A number of sm all tribute part ies are working on the Queen 
Extended, so-me of whom are doing fairly well. 

R.egular work has gone on at t he Montana Mine t hroughout 
the year. The total output of are for the twelve months was 
3847 tons, of So gross value of £78,860. The average assay 
value was--silver, 89 ' 427 ozs. per ton; and lead, 63·734 pel' 
cent. per ton-the total silver contents being 344,027 ozs .. and 
lead 245,1 88 units. The company consists of 80,000 shares, all 
paid up to £ 1, and the dividends paid up to date amount to 
£65,5 22. The total output of OTe from the mine up to the 
end of June was 19,812 tons. The average number of metl 
employed during the year h as been 180. During the year t h e 
company has expended on the min e a sum of £35,987, divided 
as follows :-vVages, £24,415; machinery and plant. £2860 .; 
other mining requisites. £971 2. 

The output of are from t he Mount Zeehall (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 
tr ibu tors won 1389 tons, of the value of £16,868. The com­
pany expended during the year the sum of £32,475, distributed 
as follows: - \Vages, £15,122; machinery and plant, £2114; 
and other mining requisites, £5239. This does not include the 
expenditu re of tributors, of whom there has been all avera.ge 
of about 38 at work during the year. The company ha.s em­
ployed an average of about] 30 men. 

The Silver King Compa..n.y has re-erected on its mine the 
machinery and plant formerly on the lYlcKimmie section at 
Dundas, a,nd again have started work underground at the main 
shaft. The South King tl'ibu tors have erected concentrators 
for trea.ting theu' seconds. They have taken the Silver Bell 
section on tribute, and have during the year maintained an 
enterprising and progressive policy in the explora.tion and de­
velopment of t heir section. The output for the year from 
t he King section wa.s 2243 tons of ore, which was sold locally. 
and realised £24,468; m03t of it came from the South K iug 
tribute. 

Vilork h a.s been continued during the yeal" at the Colollel 
N orth Mine, and small quantities of ore raised and sent Mvay. 
The concentrators have been overhauled, and put in thorough 
working order. At <t, cost of about £500, their ca.pacity ha.s. 
been increased 90 per cent. , without any increase in the labour 
of running. The effect will be to reduce the cost of treatmen L 
by about one-half, besides saving a large percenta,ge of mineral 
that formerly was carried off with the tailings. There are. 

" 
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many sections on which sma.ll tribute parties are at work. 
They meet with varying success, a-nd, of course, add to the 
mineral output of the district; but, except in Olle or two in­
stances, it seems more than doubtful if the system of their em­
ployment is beneficial to· mining generally. 

A good deaJ of attention is being pa,id to the Comstock dis­
trict. The South Comstock Company has been fioated, with 
a substantial working capital, and wo:d~ at the mine com­
menced. Unt il the Comstock tra.mway has been constructed, 
the company will not employ rna.ny miners, but the necessary 
surveys are being done, to ensure the speedy and systema.tic 
development of the mine as soon as the tramwa.y nears com-
pletion. There are already several hundred tons of ore at 
grass. The whole of the Comstock district, especia;Ily along 
the route of the Government tra.mway. is being thoroughly 
prospected by a number (If small parties. 

There are welcome signs of a revival of mintug in the Du ndas 
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 compan y, 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 f)f the Surprise Mine. Encouraging results have been 
obtained from operations in the old tunnels. The property is 
under offer for fiotation in London. The Hecla-Curtin Mine 
has also been taken up and explored, and efforts are being made 
to obtain c;:._pitai to work it. High returns have been ha.d from 
a tribute on the Curtin-Davis Mine. A wi nze 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 show s- 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 about 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 £1 05 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,. a.nd l11jake it productive. Dm'ing t he ha.lf-year ending 
30th June, 2184 tons of ore were sent away to Da..pto Smelting 
\\Torks, and reahsed £8341 net. An agreement h,ts been made 
with the Smelting Company at Da.pto. by which 10.000 tons of 
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gossan ore and an equal quantity of sulphide are 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 b e· 
tween the Hercules Company and the Tasmanian Sulphide 
Smelting Company for th~ erection, by the latter, in the vicinity 
of the mine, of works of the Ellerhausi:lll zinc-lead p atented 
process, in order to treat the large quant ities 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 are to the Tasmanian Smelting Company. On 
31st December, the company had broken and stacked at the 
mine 14,647 tons of are. The are won to that date totalled 
21,530 tons, of which 6541 had been delivered to the Zeehan 
Smelters. For the quarter ending 31st :March, 1901, 734 tons 
of oro, containing 290t OZ3. 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, at 
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 t reatment of its low-grade ores. The Butter­
field process is now spoken of most hopefuily, and it is not im­
probable that that treatment will be adopted, and active work 
begun~ at the mine within a short t ime. 

TI N. 

The Federation Tin··:Th.iining Company at Heemskirk has COD­

tinued work through the year. Up to the end of March, 720 
tons of lode-stuff had been t reated at th e 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 t in are was sent t o Melbourne for 
treatment from the Renison Bell Mine at Dundas, and resulted 
satisfactorily. There is a number of miners prospecting for 
tin on adj acent sections, and also sluicing in the creeks at N orth 
Dundas. 

With the exception of a few months, while t he patented 
Huntingdon and H eberlein process of roasting sulphide orea 
was being insta.lled 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 ores of the class produced in t he dis­
trict. 
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Mr. Commissioner GIL1tlORE (Queenstown) reports:-
Lyell Division W ~stern Jfining fl·istrict.-The last year call­

not be said t.o 'have been a.ltogether a prosperous one for t.his 
part of the district, but, though the fact is undeniable, t here 
is no reason for thinking that the depression is permanent, but 
Tather one of those downs which have occasionally been the lot 
of even the most productive of fields; and the near future will, 
in all probabihty, show that there is a- copper lining to the 
cloud. The construction of smelters at Crotty fOl' t he North 
Lyell Company must , of necessity, give an impetus, and they 
propose, not only smelting are, but manufacturing copper­
plate, wire, explosives, &c., which will of a surety bring a return 
of prosperity. The Mount Lyell Company, popularly knowll 
as "The Big Mine," has, during the past year, purchased the 
Royal Tharsis property, for the purpose of increasing its re­
serves of ore--beaJ.ing flux. The South Thars is and Royal 
Tharsis can easily be worke'd together, and a quantity of fair­
grade ere obtained . Towards the end of 1900, at the No.5 
leveJ , the main bedy of are became richer, and this part has 
been stoped ever since. The most important, \\ ark going on is 
the sinking of a main shaft. This work was started simul­
taneously from Nos. 5 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 h arder ; 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. Tbp. number of men consta.ntly eID­
ployed has not been quite as la,re:e as last year, but t.h at, under 
all the circumstances, is not surprisjng. 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:-

Gold, fine. 
OZf'.. Approximate value. 

£. 
23,446 99,645 

Copper. 

Silver, fine. 
ou;. Approximate value. 

,g 
630,902 77,441 

toIlS. Approximate value. 
£, 

9269 703,900 

or a toW value of £880,986. 
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The North Lye.U M·inu produces about 1300 tons or on:: per 
w('C'k, ~ome two-thirds of which is sent to the Mount Lyell 
Smelters, the balance being shipped to Germany a nd elsewhere, 
for treatment. This mine is certainly neat'iug the div ideud­
paying stage, which will benefit not only the pa.rticular dis­
trict, but all and gundry. This property contains no less 
than four bodies of 01'e, all payabJe, and an of a more or less 
high grade. The railway connecting the part of Kelly Basin. 
or Pillinger, with the mine has now been hand{~d over by the 
contr&etors to the company, a nd 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 aerial rope­
wa.y and tramway. The horse-trucks have been done a,way 
with to the Mount Lyell haula.ge. a.nd heavier ra,11s having bee11 
laid, an engine can tlOW 'i'un the ep.til'e distance. During the 
past year the company has sent about 25,000 tons t.o t.he 1.1ount 
Lyell Smelters, valued at.£J 23,000, and shipped , irom Pillinger, 
12,000 tons, valued at £ 135,000. 

1'/te Lyell rph al','jis J£ilte has prouuced fo,' the last six 
months Home 760·6 tOllS. with an a'v-el'age of 4 ' 63 Pel' ceut . 
copper. Mr. \V. 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 bst year. 
It was thought that the good orc had been lo ~t at the 1 DO-feet 
level of the main shaft, but recent work proves that 1t 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 lOO-feet, level to reach the footwa.ll 
at a depth of about 200 feet. For ma.ny months past the daily 
output of are to the smelter s ha.s beell from 60 to 70 tons, 
averaging 4' 63 per cellt. of copper. This m ine is se!f-suppod­
ing, which is t he next best thing to dividend-paying. The 
latter is a consummation devoutly to be wished, and by no 
means impossible. The amount received in pa.ymcnL foJ' the 
are for the last six months is about £10,000. 

The Mount Lyell Blocks M1'ne is second mine of the field for 
the quality of its are, 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 
was 8 to 81- 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 ha.s 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 feen in 

'. 
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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 fcet. A bench has been opened in 
the huge deposit of gossan clays, which contain native copper. 
The maill ore-body of this mine is probably a continuation of 
the eastern ore-body of the North Lyell , as that body is c]os~~ 
to the boundary of the two mines. The prospects of th is m.ine 
are certainly bright, and will help to brighten the field. 

The Queen River dredging pIa.nt nea·l' Lynchford is lIOW ill 

full operation, but, so far, the success which the plucky pro­
moters of the undertaking deserve ha.f.; not a,ttended theil: 
efforts. Though every care was taken to select tho most suit­
able place for starting the dredge, the fates were unpropitious, 
and a ha.rd ba~: was struck which grea.tly upset matters. The 
machinery seems to ...... ·ork well, a.nd gold there is in the river. 
The directors seem hopeful of ultimate success. 

There is a future before the Mount Lyell CO'llu;tock 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 are goes as high as 12 per cent. 
Benches can be started without removing overburden, and, 
owing to the steepness of the country, the faciliti es for mining 
are very great. 

Other mines which have been slowly but surely developed 
during the past year, are the Crown Lyell and Smtth Mount 
Lyell, but both are at present closed down. The South Lyell 
was about to receive Govemment assista.nce, and th e reasoll 
·of their shutting down does not seem very clear. The]V orth 
Lyell ConsoMdated have lately struck a formation which is con­
sidered to be a continuation of the Thar::ds line of are. A shaft:. 
is being sunk, with the intention of opening out at the 50-feet 
level. 

On the Western 'lJhal'si.s good prospecting work has been COll­

tinuous during the year, and the energetic manager, Mr. H. 
Buchanan, has faith in the future of the property, and in the 
work he has done he has thoroughly prepared for greater things. 

Th e 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 <~ thoroughly capable man. are 
tied. 

The North Grown Lyell has l:iome good are in the upper level, 
and is also under the able direction of Mr. T. W. Roberts, of 
the P unce Lyell. 

The Tasman Lyell is now in the hands of a London com­
pany, l.nd is under the management of Mr. John Ryau J but 
the work is mostly of a. prospecting character. 
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'l'he Lyell .Reser-ve , though an immense property, and in the 
hands of a London company, seems, Mica\vber-like, to be wait ­
ing for something to turn up. 

Good things may be expected in the future from the Oreat 
South Lyell, North Prince Lyell, and 11asman Crown Lyell Ex­
tended. The latter especially, from all appearances, is a. 
coming mine. It is situated near the Comstock Mine, bome 
little time back a. solid lode of galena 8 feet thick, assa.ying 
20ozs. of silver and 4·5 pe.r cent. lead per ton . 

In conclusion; although the last year has not been too pros­
perous, and depresison is still felt, nevertheless, indications a,re 
such as to afford a more than reasonable hope that, in the neal" 
future, the mines, worked in a manner combining prudence 
a.nd progress, wi1l bring a.bout renewed prosperity. 

Mr. Registrar FlDLER ('Araratah) reports: -

I have the honour to Report on the mining indust.ry i.n. t he 
Waratah division ·for the past year, as follows :-

1'he Mount Bischoff l111ne still maintains its u sual output or 
120 tons per month, and has the appea.ra.nce of continuing to 
do so for many years. No new developments on the mine. 

The West B ischoff has almost completed the erection of 
machinery, which will consist of a cup mill and vVilfiey tahle.9, 
which will enable the ma.nagement to maintain a regular out­
put. A new tunnn el has been driven some dist ance, which 
will be connected by a rise t o No.4 tunn el. Tramway from 
the mine to the mill h as been thoroughly repaired. Active 
operations are expected to commence in a bout a month. 

Magnet SiJ,vM' Mine.- Active work on the mine h as been sus­
pended for the present. The energies of t he engineer-in-charge 
are ent irely devot ed to t h e pu shing on of the const ru ction of 
t h e tramline from t he E mu Bay Railway, near Waratah, to 
t h e mine. Hoppers a.re being constructed for the reception 
of .ore and t he ready fi lling of trucks. The earthworks ou th e 
tra.mline are completed to about the seventh mile; laying ot 
rails is about to b egin. 

Godkin Silver Mine.-The Godkin Company is putting in 
a. tunnel at as Iowa level as possible, for the p urpose of opening 
up the mine, and is saving the cost of pump ing m achinery. 

Confiden ce Mme .-No work is being done on this property at 
present. The p resent holders are negotiating wit h a Sydney 
fi rm) wit h a view of finding capital for opening u p t he mine. 

T en-Mile P .A.- A party of five men have this section on 
t ribute, and, besides doing dead-work, have won 30 ba.gs of tin 
of first-class gra.de during t he last six weeks. 
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At u. mine knowli a.s the Discoverel', Messrs. \V. R. Bell and 
L. J. Smi th :ire doing a, large amount of prospect ing work, with 
fair prospects of success. 

Long Pla'ius.-The sections having been lately surveyed. 
there is every prospect of work being resumed shortly . 

Specimen R eef.---A fair amount of prospecting work h(\;) 
been clone on this mine durillg the past year: at present i,tj is 
shut aown. 

Rocky Rivet' J11 i.ne. -- -This mine has been idle for some time 
One of the principal shareholders having visited the mine lately. 
it is believed that adive work will be begun again shortly. 
The Consolidated Hocky River sections, south of the Rocky 
River Mine, are being vigorously prospected by Mr. JOhll 
Templar, with excell~nt prospcns of copper. associated with 
gold and other minerals. 

Whyte R ive?' Dredge.-After considerable t rouble, the 
dredge has been floated down t,o the sta.rting-point. Capta.in 
Taylor, who is in charge, 'has stated t h at the dredge is working 
well. 

At Lucy Spur, Townsend and part y are slu icing for gold, with 
every prospect of success. Operations at Stanley R iver are 
su spended for t he present. 

Aiount Fa-rrell.-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. N o work has been done on 
the tr .lI. mline to connect th is mine with t he Emu Bay Railway. 

Th e Murchis()n Mine is sending away are of high grade . A 
large a mount of work has been done on this m ine by tunnelling 
a.nd drives. 

Tracks have been completed from Voi--r a.ratah t o Mount Ram­
say, round P arson 's H ood, to t he Stanley tinfields, also from 
Waratah to Mount B alfour , which will enable prospectors to 
get inw and examine t his lit-tle-known country. The district 
is still progressing, and t here is every prospect of it continuing: 
to do so. 



DESCRIPTlON OF THE Zl<mHAN-MONTA NA 
CONCENTRATING PLANT. 

By J ORN C RAZE, 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 ma.y become 
mixed with the rich ores in the mining operations, thus increas­
ing in quality t he metallic contents of the are, and avoiding the 
cost of freight on worth less rock to smelting furnaces, which 
a.l'e fequently at long distances from the mine . 

Active mining operations are at present being carried on 
at t he Zeehan-Montana Mine, of which I have ha.d t he honour 
of being Manager during the past eight years, on nine distinct 
lodes or veins, va,rying 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 t he walls of the lodes or veins ma.y be of slate, in another 
they may be of melaphyre, quartzite, 01' schist. The gangue 
of the lodes also changes as frequently as the country-rock. 
In p arts of the mine quartz predominates as a lode gangue, 
while in ,H1other part the lode is composed of slate, with small 
ve ins of argentiferous galena intermixed; while again, in other 
parts, carbon ate of iron composes the major part of the lode. 
Sometimes, veills and branches of pure galena are found in t he 
carbonate of iron lodes, but oft,en the galena found in t hese 
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-biende and iron pyrites, are found in the 
lodes, and of t he two named, zinc-blende predominates. As 
t he smelting people who are purchasers of our argentiferous 

.galena, have serious objections to zinc 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 t he 
marketable product. 

., 



The system adopted ill 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 do wn Oll 

platforms, under which is spread n coarse canvas or sacking, so 
that any small particles of are \vhich may fall through the joints 
of the platform ar c recovered on the canvas. The 10de·material 
being broken down, is now hand-picked by the miners, who 
select the clean galena from the inferior lode-stuff. The clean 
galena 1S sen t to the surface and conveyed to the sheid, and 
broken in to it convenient size, Gl,.nd 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 become mixed with Lhe lode-materia.] 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 cOllcentrated, 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 is composed of the follo·,."illg: - quartzite. 
schist, slate, melaphyre, quartz, carbonate of iron, iron pyrites) 
zinc blende, and argentiferous galena. Each of these contain 
silver in more or less quantities) as instanced by numerous 
assays made from time to time. The quartzite gives from 
1 ·30 to 3 ·2 ozs. silver per ton; slate, when forming the walls of 
the lode) from 2 to 3 ozs.; carbonate of iron, from] . 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 llUmel'OUS tests made from 
time to t ime, I 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, <tnd, consequently, the system 
of concentration adopted is not calculated to recover these 
units. Our system is purely a silver-lead ~oncentl'ating plant) 
so that any silver or lead not 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 are 
averages about 100 ozs. silver and 63'5 per cent. lead) 
while the average assay value of t he second class are for the 
past two years, gives] 2' 71 ozs. silver and 7·20 pel' cent. lead 
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per ton; and zine) 5 per cent. The percentage of silver per 
unit of le~Ld is here shown as equal to l' 76 in the second class 
ore, and 1 ' ;"i 7 in the hand-picked are, the difference being pro­
bably due to the silver contents of the rocks and zinc. I have 
shown that one t.welfth of the output from the mine is actually 
marketable, while the remaining eleven-twelfths, assaying 7 . 20 
per cent. lead and 12'71 ozs. silver, is worth, ill actual money 
(taking .present price of lead at £12 58. per tOll, and silver at 
28. 3d. per oz.) , only £ 2 68. 2d. per ton ; and is thus unmarket­
able, and practically useless. Hence, t he necessity of reducing 
the bulk and increasing the value in order that some r evenue 
may he derived to assist in the pl'oHtable working of the mine. 
However much may be said in favour of smelting low-grade 
ores of tho Zeehall field 01' ill any other field \yith similar gan­
gues, the fact must not be overlooked that first of all t here 
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 are a.re not sufficient to cover this cost and leave 
a further margin of profit ovcr mining expenses, it would be 
useless to subject the are to the smelting process. It is not 
the purpose of this paper to state that all ores, either auriferous 
or argentiferous, r equire 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 are may be entirely unsuited to another. 
The ores of the Zeehan-Montana Mine are being mined below 
the oxidised zone, and the particular system of concentration 
adopted is calculated to deal with the carbonated and rocky­
form atioDlS in which the al'gentiferous galena is fou nd. 

Goncentrato1'. 
The concentrating plant is situate about 230 feet from the· 

main hoisting shaft and connected therewith by an overhead 
t ramway, over which the are is conveyed to an ore-bin attached 
t.o t he concentra ting plant. The capacity of ore-bin is 90 tons, 
the object being to keep a constant supply of are 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 t he terrace system, i.e. , in benches. The 
total height from the fioor on which the s1ime appliances are 
erected to the floor on which the ore enters t he building is. 
40 ft., while the total length of building is 160 feet. The 
are, therefore, after entering the building, continues downward 
t.hrough the various stages of breaking, crnshing, 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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&'c., which require fine crushing befOTc re*treatmen t, arc elevated 
to fine rolls, an d again continu e down wa.rd through the various 
systems of classification, finally passing out as clean products 
or tailings. 

Wat er. 

The water necessary for dressing purposes is pumped from t he 
mine and carr ied direct to a large ta.nk situate ncar the ore-bin. 
from which it is conveyed by a compl ete water 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 m ill, wher e it becomes clarified. In 
the event of [;he 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 wayan am ple supply is main­
tained. This system, however, has its drawbacks, and we are 
now constru cting a dam situated above the mill, the a,rea. of 
which will be sufficient to allow propel" settli ng and [t continuous 
supply direct. 

The are is fed d irect 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 
fee t . This grizzle is constructed of ~ inch by 2} inches iron 
b ars placed on edge, with distance pieces ~-inch thick, placed 
between the bars at intervals of 2 feet. Th ese are kep t in 
position by bolts passed through the iron bars :lond d istance 
pieces, holding together the screen, which forms a grating. The 
are passing over this a ll its way to t ho roek-breaker becomes 
divided, t he smalls up to *-inch diameter p ass throngh the 
grizzle and are caugh t in a V-shaped shoot lined with i-inch 
steel plate, and carried downward, with the assistance of a 
sm all stream of water, t o No. 1 tramm el, while t he coa.rse orc 
passes on t o the rock-breaker. 

R ock-breaker. 

The rock-breaker is one of May Bros., Gawler) S.A., and 
is capable of crushing 7 tons per hour. It is set to breaki to 
I-inch diameter. The are thus broken fa lls on to a shaking­
table, inclining 1~ inches in 3 feet, and fitted with a perforated 
plate -A-i nch diameter. The fi ne are passes thr~ugh these 
holes into t he V-shaped shoot, becomes mixed with the fine are 
from the grizzle, and carried on to No . 1 trammel. The 
coarse are which docs not p ass through the perforated pl~te is 
deposited on a circular revolving picking table, where any str ay 
pieces of pure galena a.re picked out and b agged for export, and 
the purf'ly waste rock discarded, while t h e second class are is 
carried aiong by the revolving table to a shoot, where t he table 
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is automatically relieved of its contents, depositing them in the 
shoot which conveys the ore to coarse rolls. 

Holls. 

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 at,tached 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 
arc adjusted by means of heavy set screws, with steel spiral 
springs t o allow for the expansion of rolls. 1'hese 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 are from the grizzle and 
shaking-table before described. It is at this point where all 
samples are taken of the crude are being t reated, before enter­
ing the No.1 trammel. 

'11rOJn1nels . 

A series of five trommels are here erected, each being driven 
by geared wheels attached to the trammel shafts, deriving their 
motion from It belt and spur-gearing arranged at t he end of 
the series of 11'ommels. The trammels are covered with steel 
perfOl'ated 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 situa.te below the rolls just described, 
and has holes 13 rn/1l1. diameter; a.ny p articles too large to pass 
through t he 13 m/m . holes, are thrown out at the end of tram­
mel, and enter a shoot carrying them to a. t wo-compartment 
JIg. This jig is constructed <-LEter the pattenl of the Hartz. 
Jig, ·with side-pockets. The jig sieve has perforated holes, 
3 m/m. diameter, and is supported and held down by two cast­
iron frames . The bed of are is about; 6 inches deep, and the 
jig-boxes are kept fu ll of water. The plungers, \vhich are of 
solid pattern, derive thei r upward and downward motion from 
the usual cccentric, and ruus at a speed of 90 revolutions pel" 
minute, with a 3-inch stroke. By this means, the bed of are 
is kept in constant mot ioll. The galena are, owing to its 
specific gravity, fmds its 'Nay to the bottom of the bed and tra­
vels forward over the cast-i.ron frame-work which supports the 
plates, unt.il it reaches the side-pocket, \",here it, is delivered. 
A smal1 gate is placed in t he open of the pocket, \vhich, by 
raising at' 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 drawll off at the· 
bottom of the jig-box. The ta.ilings from this jig pass into 
an elevator, ,~nd are carried back to the coarse rolls, where they 
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become mixed with the other coarse are from the picking-table, 
and after passing through the rolls, find their way to the tram­
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 t hat or 
first class orc in silver, while the lead increases, viz' 1 100 OZ5. 

silver and 66· 5 per cent. lead. 

No. ;& T nimmel. 
This trammel is built on the same principle as N o.1 , but is 

covered with a steel perforated plate, with 9 m/m. holes. The are 
which passes through the 13 m/m. t rammel en ters Nd. 2 tram­
mel , and all are fine enough to pass through the 9 m/m. hole, 
is carried on to the next tromruel, while the are which is too 
large is thrown out at the end of the trammel, enters a. shoot, 
and is conveyed to a two-compa..rtment jig (No.1). This jig 
makes two products. The first product is clean are, while 
the second is somewhat inferior, but both are marketable, and 
go to the pile. The ta.ilings are discharged into an elevator 
and carried upward to a set of fme rolls, recl'nshed, and after­
wa.rds treated in jigs on the fine side. of the plant, explanation 
of which will be given below. T he product of t his jig gives 
an average assay of 65 per cent .lead a.nd 80· 80 ozs. silver, or 
equa1 to 1 · 23 ozs. silver pel' nnit of lead. 

To. J 11I"U 'i/llllel. 

This trommel is of t he same pat tern ,<\,s Nos. 1 and 2, and is 
situate at t he end of tI'ommel No.2. The perforated plates 
covering thi~ t rammel have h oles 5 m/m. diamctcl'. The 
whole of t.he mineral which passes through t he No.2 t romm.el 
with 9 m/m . holes llO\V en ters th is trommel, and the fine, up t o 
5 m/m. , passes through the holes, and the coarse, -i .e ., from 
5 m/m. up to 9 m/m., is delivered at the end of t he trammeL 
and carr ied by c~ shoot into 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 fi rst compartment produces clean concentrates, 
the average assay value of which is 69 · 50 p er cent. lead and 84 
ozs. silver , or equal to 1· 21 ozs. silver per nnit of lead. The 
second &nd third products are returned to the "fi ne rolls fol' 1"0, 

crushing. 
J~ o. 4. T ronf,/nel. 

The steel plates covering this tl'ommel have holes 3 m/m. 
diameter. The whole of the fine material which passes t.hrough 
N o.3 trammel now enters t his trammel, and ail material up­
to 3 m/m. passes tlll'ough t he holes, while the coarse, i.e., from 
3 to 5 m/m., is delivered out a.t t.he end of trammel and c,~rricdr. 
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"to No.3 jig. ~he first compartment of this jig yields clean 
concentrates, the average assay of wh ich is 66· 50 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 r&­
'Crushing. 

lY o. 5 T·rolnmel. 
This trommel is covered with a steel plate with holes I~ m/m. 

diameter, and is situate at the end of No. 4 trammel. All the 
material which passes through the 3 ruim. holes, now enters this 
trommel, and is again subjected to division, so that all fines up 
to It m/m. pass t hrough the hoies, while the coane, i.e., from 
I! up t o 3 m/m., is delivered ou t at t he 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 compart.ment produces clean concentrates, 
averaging 67' 50 per ('ent. 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. 

Wate'l" or Hydraulic Classification. 
The ore that passes through the I t mjm. trommel now enters 

a V-shaped classifier, which is built of cast-iron. Clean water 
is conveyed to the bottom of t his classifier by means of a onEr 
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 trammel into the classifier carries very fine slimes, 
together with particles of Ii m/m., which berc become 
separated, the coarser particles falling to t he bottom, and are 
drawn off, and treated by a three-compart,ment jig, (No.5), 
while the finer slimes ar e kept up by the up ward flow of water 
and carried on for further t r eatment. The first compar liment of 
this jig contains clean concentr ates, assaying 62 50 per cent. 
lead and 70 ' 40 OM. silver, or equal to 1 ' 13 ozs. silver per unit 
of lead. The second and third products are carried back 
to the fine rolls for recrushing. 

Fine Crushi1tg. 
'l'his part of the plant deals f'xclu~ivcJy with t he tail of No. 

1 jig, a nd the second and third products, of Nos_ 2, 3, 4, and 5, 
jigs, on the main side of plant, j ust descrihed. The material 
consists of the heaviest particles of gangue with small pieces of 
argentiferous galena attached, and also, other minerals, such as 
zinc blende and pyrites. The clean produc ts of each of the 
jigs described are practically free from either of the last two­
named minerals. The object of the recrushing is to ' liberat e 

1 
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the valuable galena from the gaugues, which is accomplished 
by elevating the material to a height of 20 feet above the jig­
floor, where it is delivered juto 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 tram­
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 th rough 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 
fr.r~t 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 zinc blende in the material treated on 
this side of the plant, the product, of the No.1 jig is of lower 
value than the av.erage of first products. The average assay 
valu e of this product is 47· 50 per cent. 1ead and 54 ·40 ozs. 
silver per ton, OJ: equal to 1 · 14 ozs. silver per unit of lead . 

No.3 Trommel. 
This trommel has holes I! mim. diameter. The material 

which does not pass through these holes is delivered out at the 
I'lnd of t rommel, and conveyed to a three~compartment jig. 
The first prodnct 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. 

H ydraul1c Classifie1·. 

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 

t rommels on both sides of the plant, meets, and is conveyed in 
H 
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one V~sha.ped shoot to a third hydraulic classifier of the same 
description, as those previously mentioned. The coarse material 
is fed into a four-compartmen t 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 1 . 10 ozs. per u nit 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 baJata~bel t elevator is placed 
in this pit, t he buckets being attached to the bel t ing 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. 

Spitz kastells. 
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 thlrd, 6 ft. The whole of the pulp­
water flows into the first, where the conrse 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 bottom or apex of the box and fed 
on to a W ilHey table. 

Wilf!,ey 'TaUl f' . 

This table is an American in vention, but made ill the States, 
N. Guthridge, L imited, 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 linoleum, upon 
which are nailed a series of thin strips of wood which form 
riftles. These riffies extend nearly the full length of the- table 
on the discharge side, but shorten as the feed cornel· 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 he~ of 

'. 

,). 



xcxix 

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 t h e machine, is about 1 to 1.z 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 another machine. The clean 
concentrates from this machine give an average assay of 51 ' 50 
per cent. lead and 57 ' 60 ozs. silver pel' ton, or equal to l ' 11 
ozs. silver per unit of lead. 

Bart{;ch 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 citsi-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, ,,,hile 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 surbce of the table, 
the former distributing the pulp, and the later washing it, and 
fmally washing it off into a delivery channel, which also revolves 
with the feed and water-spray arrangements. The clean pro­
duct finalIy flows into the settling-pits, from which it is taken, 
dried, and bagged for export. These tables are excellent 
machines for the f:aving 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 t he clean products from 
these tables, both depositing their product in the same re­
ceptacle, is 52 ' 50 per cent. lead and 54 ·12 ozs. silver, or equal 
to 1 ·03 ozs. silver per unit of lead. 

Bagging Floor. 
The bagging floor is situate at t he 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 ar e conveyed to the floor from the 
the various machines, and as the concentra.tes contain consider-



able moisture, this is alJo\ved to drain off, the drainage flowing 
down the incline floor into the settling-pits. 

Classification. 
Much has been said and written on the matter of efficient 

classificat ion. The writer's opinion, ho\vever, is that no hard 
and fast lines can be laid down whereby such efficiency can 
be secured for every class of are. E ffici ent classification and 
s:rning o.f the particles are, however, identical with efficient 
concentrat ion, and the most accurate results can only be as­
cer tained by experimenting on the particular class of are to be 
t1'8ated. 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. I Size of Ore. Lead Assay. Silver Silver per 

_______ i_~_ Assay. unit. 

._--- ---.- -----
!mtllimetres. per cent. ozs. ozs. 

No. I ........... .. . ... . .. 21 to 13 66 ' 50 100 ' 20 I-52 
No.2 ...... I 13 to 9 65 -00 80-80 1'24 
No.3 . . . . ..... . .. -I 9 to 5 69-50 84-00 1-21 
No.4 ........ .. . · .. ··· .. ··· ·1 5 to 

:11 
66-50 80 -00 1 ' 20 

No.5 .. 3 to 67-50 84 -80 1'27 
No.6 . .. ... . . .. . --:j n - to 62'50 70 ' 40 1 ' 13 

Pine side of Plant_ 
No. I .. - 4 to 2 47 -50 54 -40 1-14 
No. 2 ... ... 2 to Ij 52 -50 54 ' 40 1 -03 
No. 3 .. ..... ...... .... ...... It to I 59'50 58 -40 0 -98 
N o. 4 ... ..... .... ...... ... ... I 42'00 46-40 1'10 
Wilfley ...... ..... ... .... .. . I 51-50 57 -60 I-ll 
Bartsch .... .. ... .. .. ...... Fine slimes 5'2'50 54-12 1 '03 
Crude ore .... ......... 7-20 12-71 1-76 
Coarse taililJgs .. ..... .. __ . 1-01 2-8 2'77 

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 fmeness of concentrates. 
They also point out the advisability of avoiding as far as 
possible) fine crushing at the outset of concentration, and in 
recovering t h e valuable argentiferous galena in as large a state 
as possible. The result of fine crushing is forcibly shown by 
the values of products on t.he fine side of plant, of which a 
further enrichment in lead would involve greatel' loss of silver, 
and would be of no actual benefit as far as value is concerned. 
The principal object aimed at is to produce t he most valuable 
product with a minimum of loss. 



PETROGRAPHICAL REPORt . 

• 

Government Geologist 's Office, 
Launceston, 30th J 1me, 1901. 

Fn.LD and routine work d uring the past year have not left 
so much time available for this branch as could be desired. 
Viewed from the point of view of t h e practical man, this line 
of study is apt to be treat ed as of no real u se, though, curiously 
enough, it is from the miner and prospector that most enquiries 
have been received a·s 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 obta ined, would 
be published, and their bearing on Tasmania's geology a.nd our 
mineral resources would b e at once apparent. 

During the past twelve months some advance has been made 
in the elucidation of rocks in the peculiar petrogl'aphical 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 elreolite and nepheline, 
haiiyne or nosean, sodalite, regmne, melanite, and other 
minerals of the alkali rocks. V'lhat makes the Port Cygnet 
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group especially interesting to geologists is that it is the only 
occurrence known in Australasia. 

Several of t hese rocks were described by Mr. \\' . F. Petterd 
a.nd myself in 1898, under three divisions, a soda trachyte 
group, a. soda aplite group, a soda syenite group, representing 
volcanic, dyke, and plutonic rocks. \Ve 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 ,vould be forthcoming. Con~ 
siderable caution was exercised in the determinations of elooo­
lite, which we recognised as existing in accessory quantities in 
some of the syenite. In sending a parcel of Tasma.nian rocks 
to Professor Rosenbusch, he was specially requested to give 
his opinion on OOle of these syenites, and, in a letter recently 
received from him~, he det ermines it as an elreolite syemte. He 
says:-

II No. 87 is a m.edium to nne-grained elreolite syenite. It is 
not at all poor in elreolite, or nepheline, in idiomorphic, some­
what dusty crystals. In hexagonal cross-sections, I observe 
the interference figure with - sign. Besides orthoclase fel~ 
spar and elreolite, or nepheline, regirine augite is abundant, 
also a peculiar biotite, and mela.nite ga.rnet, in beautiful 
crystals (110) , often with splendid zonary structure, and in 
grains as well. The biotite ha.s a plainl)' oblique extinction, 
as occurs mostly in the alkali rocks. In addition to the fresh 
elreolite, or nepheline, there 3;re natrolitic pseudomorphs after 
sodalite . You would Jay me under an obligation if you could 
send me a few la.rger specimens. Compared with the numerous 
elooolite syenites known to me, this Port Cygnet rock has de~ 
cided charaderist-ics of its own." 

The above rock was met wlth a good deal south of the Regatta 
Ground, but varieties of similar rocks can be found in situ on 
the beach at the Regatta Gronnd itself. There is a good deal of 
variation in the type, SOll'"!e being coarsely plutonic, while the 
bulk is medium~grained. The colour is typically yellowish, 
but ranges to dark grey. A tra,chytic character is recognisable 
in the existence here and there of glistening porphyritic 
cryst als of sanidine. Sometimes these pseudo phenocrysts have 
rhom!b-shaped sections, and a.re then most likely anorthoclase. 
The age of these rocks has not yet been well established. Ap­
pearances, so fa r , indicate tha.t t he eruptions belong to the close 
of the· permo-ca.rboniferous. Some distance south of the Re~ 
gatta Ground is a very striking greenish rock, with pa,rallel 
layers of glistening tabular crystals of sanidine, well known 
to collectors in · the Island. In the paper mentioued above, 
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this rock was refen-ed to as regirine trachyte. Professor Rosen­
busch writes as fo1'1ows : ~ 

<I 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 pqenocrysts of sanidine, and a strikingly; light-coloured 
regirine (and regil'ine augite), with a: c up to 200 in 010, in a 
groundma.ss of felspar and regirine needles. Staining in the 
colour-bath shows the groundmass to contain very small quan­
tities of nepheline. The regirines often contain a kernel of 
a.mphibole, with a: c = 17°. It is noteworthy that the 
sanidine phenocrysts often contain regirine as an inclusion. I 
also saw melanite twice in the same relation. The rarer 
elreolite 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 J ohn­
stonotite, occurring in a trachytic dyke rock south of the Re­
gatt.a 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-solvsbergite. Apart from the garnet 
phenocrysts, the rock is essentially composed of orthoclase fe]­
spar laths, and wisps of a peculiar brownish-yellow mica, 
slightly pleochroic, optically negative, apparently uniaxial; 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 recta.ngular aggregate, the outline of 
which reminds one of the form of amphibole. Besides these, 
iron ores are present in very sma.ll 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 t his. At all events, it belongs to the numerous 
elreolite-syenite minerals of the titano, or zircon, silicates. 
There is, further, present sporadically, in separate grains, a 
strongly-refractive, rusty-brown, transparent mineral, which J 
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 is a fine violet coating, ."hich 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 hauyne trachyte (magpie), with the 
biscuit-like felspars, has been further £.xamined. It will be 
remembered that some doubt was expressed at the t ime as to 
the original mineral of the limonite pseudomorphs, the proba­
bilities being in favour of ga.rnet. A fresh slide has placed 
t his reference beyond doubt, for t h e 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 m ay be separated into two classes. 
viz., pseudomorphs after hauyne and after nepheline. The 
hauyne ones may be distinguished by their soft grey tint in 
polarised light. while the nepheline ones give vivid interference 
colours char acteristic of some mica mineral. If this distinc­
tion can be sustained, the hau yne rocks of Port Cygnet are 
fairly rich in nepheline. These coa.rse porphyries occur at the 
Mount Mary Mine, and on the Livingstone Hill. The best 
specimens for hauyne 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. 

I 
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REPORT ON THE MINERAL DISTRICTS 
OF ZEEHAN AND NEIGHBOURHOOD . 

SIR, 

• 
Government Geologist's Office, 

Lau1lceston, 27 tit Octobe1', 1900. 

I RA YE the honour to present my Report of the 
visit, which, in accordance with your instructions, 1 paid 
to the mineral fields of Zeehan 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. tf ukes 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 needful for underground prospecting and develop­
ment, the maturing of plans affecting the metallurgical 
treatment and sale of the ores, investment of capita1, 
improvement of the mea.ns of cornmuuication, and other 
considerations involved in the maintenance of a thriving 
mining field, could only see disaster ahead. 

I found the race of croakers not quite extinct, only they 
had transferred their shatt·ered predictions from the 
permanent, productive mines of the centre of the Zeehan 
field to the undeveloped mineral sections of the outlying 
districts j and when these, too, with the march of events, 
will, as is certain to bappen, be drawn into the zone of 
productive mines, no other course will remain for 
croakers than to flee the \Vest 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 t.he opening up of every min.e 
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 Zeeban to-day and look round on tbe 
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 work 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 precipitolls hills allow mines to 
be worked cheaply by adits or horizontal tunnels; but 
;tt 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 gettinl! in calls easily evaded by forfeiture. To lay 
the foundations of complete success in the Zeeban field, 
first of all ample capital must be assured, and then con­
tinuous sinking persevered with. ] t is of no use to 
observe false economy and snspend sinking till the shoot, 
of payable ore is exhausted. Sinking should be con­
tinued all the time that ore is beiug' 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 tbat 
time into a productive zone again, or will have rendered 
search for it a much easier task than if sinking had bp.en 
discontinued directly the upper ore gave onto Some of 
the mines on the field (too well known for me to mention 
name~) have had a di~astrous experience from this very 
cause. ODe 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 
le&rn are now at the following depths :-

Western... 600 feet 
Oonah .. . 425 feet 
Zeehan-Montana 400 feet 
Col. North 275 feet 
Queen (with winze ) 270 feet 
King 246 feet 
Silver Bell 180 feet 
New Mt. Zeeban 140 feet 
Fahey's Tribute 100 feet 
Britisb Zeeban '" 93 feet 

N one of these depths are anything extraordinary, and 
they are all too insignificant to wa,n-ant abandonment in 
any single case. A s a matter of fact, Zeehan bas been 
extremely fortunate in having so much ore conecu­
tt'ated 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 borizon in the 
lodes. The upper edges of tbe silurian strata have had 
a good deal removed from them since tbey were folded 
by tangential presure and fi ssured under great piles of 
superincumbent rock. The upper parts of the Zeehan 
lodes bave 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 sha.llow zone 
-concentrations. 1 t is true there are secondary are 
deposits in some of the mines, but the galena which we 
see in the lodes close to the surface is tbe 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. If 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 conld not even be formed at all 
in molten and plastic rocks, such as may be supposed to 
<lxist at immense depths. Physicists have endeavoured 
to determine snch a depth by means of the data at their 

<command, and have variously estimated it at from 



16,000' to 33,000 feet. This means tbat a fi ssure 01' lode· 
is not debarred by any physical ' impossihility from des­
cending to 16,000 feet . . I need hardly say that this is a 
limit which need not be taken into ac~ount in mining. 
Of course, all lode. need not bave ascended from these 
deptbs. The popular idea is that no lode is good unless 
it is a true fi ssure one, and that such lodes extend 
downwards to the haryspbere 01' central zone of heay}" 
metals. The latter notion belongs to tbe domain of 
theory, and deals with a state of things outside thc 
range of observed fact~. What bas been observed is 
tbat lodes followed to great depths bave been traceable 
for long distances on the line of OUtCl'OP. Vi e may, 
therefore, argue the converse . I have not noticed any 
purely igneous veins in the Zeeban fi eld proper, tbat is 
to say, veins in which heavy metal s bave been deposited 
by differentiation Or concentration in a molten magma. 
The Zeehan vein fissures, wherever <:\uartz is associated 
with the ore, must have receiycd their ore by preciplta-. 
tion f"om solutions. This mar have taken place at great 
depths, tbougb not below the limit mentioned a,bove, for 
beneath tbat, water cannot exist as water, and no circu­
lation, consequently no precipitatiou, can take place. 
Hence, all ore deposition lD quartz must take place abo ,'c 
that horizon. It is not too much to assume, further, that 
some of the waters wbich bad first descended, deposited 
during their re-ascent the minerals which they carried 
in solution; other waters, perhaps, have never seen the 
surface, but bave been expelled direct hom the solidi­
fying magma. The derivation of tbe dissolved minerals 
is still mucb debated. The lateral secretion theory has 
of late years received less support than formerly. The 
idea is gaining ground that they are derived eitber from 
concentrations at extreme depths or from the magma at 
tbe base of the more or less consolidated rock. But our 
knowledge of physical conditions at tbis depth is 
elementarl' 

Most o' the Zeehan lodes are true fi ssure veins, cross­
ing th e strati6cation of the ' Silurian country; in other 
parts of tbeir COUTse they become bedded veim. running 
between the bedding planes of tbe sandstones 01' slates. 
Sometimes they are contact lodes, having "white 
country " (melaphyre) 0'\ one side and sandstone 01' slate 

'. 
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on the other. A very frequent feature is the ahsence 
of wa.lls or any parting between ,-ein and country. The 
absence of a defined waH is commented on unfM'ourably 
by many mining men, and it used to be consid ered a 
more detrimental sign than it is now-a-day. Morc ex­
t ended observation has shown the fallacy of the reasoning 
wbich underlies the old opinion. If the rock is at all 
fracturerl, as is mostly the case, the presence of walls 
means simply that the dislocation has been considerable. 
An insignificant 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 any 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 t rend 
of the main systems as east of north, west of north, and 
north and south. Thus, the King line of lode on th e 
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 T asmanian Smelting Com­
pany's section, some of them in the immediate vicinity of 
the works. A II this line of lode south of Zeehan 
req1lires prospecting, as there is c\'ery reason to believe 
that the lode-fissures extend a good way into this country. 
The country rock appears favourabl e, 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 direct,ion. A drawback 
belonging to the southe rn end of the line is an impoverish­
ment of the silver contents of the ore, compa.red with the 
northern and central mines of the fi eld. 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 



,anything to do with it. All we know about the inflnence 
.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 content; of galena are 
often 1:0 variable in one and the same mine, that the low 
grade ohserved in the few places or.ened upon ought not 
to act as ~ deterrent from work. fhe 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 geneml 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 mang,,"cse hill; and the W cstern 
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 genera.l bearing can 
only be given vaguely. Some of the westerly veins on 
the Silver Queen would bear S.\V. 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 hear wes~ of north, the Comstock west 
lode east of N., Montgomery's lode due N., while the two 
lodes on the Tasmanian Land Exploration Company's 
property run north-east. The two lodes on the 
Britannia bear N.'V. ; 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 tbeir directions. 

The lodes in th~ wbol e Zeehan area traverse sand­
stones, quartzites, slates, limestones, and the so-called 
"white rock," = melapbyre, 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 fo~s iJ s fouod in the 
limestone and determined by ~'Ir. H.. Etheridge, jun., nre 
referred by him to tbe upper portion of the middle 
·d ivision of that system. The melnphyre, which at onc 
time excited considerable curiosity, is, undoubtedly, of 
the same geological agE'. It if; seen, especially in the 
Oonah and Montuna mines, interbedded with the sedimen­
tary strata in contemporaneous sheets, amI has, evidently, 
been emitted in more than one fl ow. I have been told 
that it has been also noticed as decidedly intrusive, hut 
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 yolcanic vents, only I have not 
seen any 1'1'0 0£ of it. The rock strikes N. W. with the 
stratified rocks ncross the Bri tish Zeehan, Silver Queen, 
Silver 4,ueen Extended, Oonah, Z eehan-~lontana, and 
W estern. It is seen while aseending to the saddle of 
I.ill on road to the Sylvester mine, six or seven chains E. 
{)f the old Sy h'ester ·workings. H ere the rock is white 
and yesicul ar, bllt decomposes to a yellow clay. [ t is 
clearly bedded, alld dips N .E., the same as the sedimen· 
tary r ocks of the fi eld . The prevalent idea, till recently, 
was that when the lodes are in this rock their sil ver COII­

tents are augmented, but beyond that it is favourable 
cou ntry £01' ore ; 1 cannot find adequate evidence to 
establish this. Certainly, r found tbe No. -:I lode in the 
i\lon tana wh olly in this melaphYl'e in one place, and 
thinning Ollt just before coming to the black slate; and 
the melaphyrc is not intrusive there, £0 .' it underlies the 
slate conformably. But this is not the kind of evidence 
whieh would specifically prove enriehment. At the 
Sllme time 11n enl'ichmell t may really take plaee, and it 
would be illte l'esting to collect the facts bearing on the 
point thoroughly and systematically, and settl " the 
tluestiol1 once f or al1. I commend this to students at 
h eehan. 

One of the most interesting problems cOllnected with 
t he mining geology of Zeehan is the source of the lode 
contents. Ha.ve they proceeded £l'om t.he serpentine 
(gabbro ) or the g ranite magma? Zeehan is bound ed on 
the west by n belt of serpentine and gabbro, about a. 
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mile broad, from east to west. It cl'osses the ,'oAd to­
Trial Harbour about a quarter of a mile west of thfr 
8011th Comstock, and continues west as far as the 
Agnew huts, whp.re the bare granite country comes in. 
The margin of the timber is the margin of the basic 
area.. The serpentine is nowhere very pure. \Vest 
of M'Ivor's cottage the rock does not appeal' to he 
serpentinised at all. A little past the cottage the roael 
passes over fresh coarse gabbro, and thence the rock 
Las 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 ~J'["or's is scrpentini sed gabbro; and a 
specimen which I took from the contact near the South 
Comstock (unfortunately mislaid) appeared to me also 
to have been gabbro. I was una.ble, on this \-isit, to find 
any rock on that side of Zeehan which could be identi­
fi ed 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; hut 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 3· natural and frequent ingredient 
of serpentine. 

}'rom the above we lIIay assume that since the 8ilu­
rinn 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 tbe fi eld; and the 
question is, whether it is not continuous in depth below 
the township. The serpentine on the west creeps a little 
nearer to the town, on the Colonel North property;­
and I have seen talcose or scrpentinotlS matter in the 
planes of the slates on the New Mount Zeehan ground, 
quite 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, fOllr or five mil es to tbe west, which is demon­
strahly later than' the serpentine, the latter being haruened 
.at -its c?otact. This is seen quite ~lainly, where the flinty 
serpentll1e occurs on H. D. Marsh s section, E. of MOlmt 
Agnew, and near Trial Harbour, where the granite abuts 

<>n the hardened hackly sepentine rock. Tbat the granite 
has influenced the Zeeha,n 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 W estern 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 ::';chool of Mines, put a pick into the ground and 
.,xposed the bedrock, which, for a few feet in width, 
was found to consist of the sam~ sphcl'ulitic rock in a 
rather decomposed state. As far as uncovered it 
"ppeared in the t rench to he 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 
()ertainty, but it seemed to be tl-ending a little to the 
north of west. 'vYe tried to trace it into the hills to the 
west, but failed to pick it up again. I t seem~ to pass a 
good way north of the Oonah mine. This felsite is as 
unmistakable a sign of tbe proximity of granite as the 
Oonah stannite lode is, and as far as these two 
{)ccurrences are concerned, a granitic source is unqup.s­
tionable. The further quc8tion arises, whether the 
stannite lode, Rvart from its stannite, presents any 
features distingUIshable from other lodes on tbe 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 arc connected ·with a serpentin e or, rather, 
basic source, then the'stannite lode, of granitic birth, is a 
later stranger in the fi eld, and this might account for its 
uniq ue occurrence. The alternative is to suppose that 
when the con,olidation of the granite magma took place 

'in a serpentine area, the Zeehan lodes, as a whole, wete 
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formed in connection with this intrusion. This is,. 
perhaps, the most probable, but tbere is room bere for a 
series of careful observations which would throw ligh t 
upon a doubtful point. Although botb sel'pentine ann 
granite were probabl¥ Post-<!ilurian (D evonian? ), iI, 
must be rememberen 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 

the general trend of the Silurian sedimentary strata is 
west of north and east of south, and the dip N .E., though 
in tbe soutbern part of tbe field the latte l' is westel·ly. 
Thuse lodes which are running west of north ofkn 
bappen to coincide with the bedding plalles of the sand­
stones and slates, but tbis is merely accidental, for they 
soon palSs across these divisiona l Jin es as they uescend . 
The angles at which these stra.ta are inclined from the 
horizon ore from 60° to 70°, This inclination must not 
be looked upon as due to local tilting by adjacent eruptive 
rock. The high angl es of dip of 1iilurian stmta 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 fl at valley bottoms round Zeehan mar~ ined by 
abruptly rising hills are no doubt the products of marine 
erosion. They are not filled with river deposits, but 
have been well sluiced by the sea in T ertiary times, as 
we see the bed-rock everywhere. Around Zeehan itself 
I did not see nny remnants of Permo-carboniferous or 
Mesozoic strata, and it would th erefore seem probable 
that these Zeehan country rocks have been exposed to 
the agencies of sub-aerial denudation from the D evonian 
period to the present day: a little further south on the 
Zeehan-Strahan line P ermo-earboniferous 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, 
<lccupied 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 It very 
long time, suffioient to account for the gossan outorops 
lind for some of the rich concentrations of secondary 

.~ilver 'ores occasionally met with, b,~t I ·cannot admit 
that the general prod'lCtiveness 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 sl'ecious 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 l'rincipal mines orr the field. I did not 
examine the mInes for the purposes of detailed descrip-. 
tion, bllt for observing their ~eneral state of develop­
ment, find noting any facts III mining geology which 
might have a bearing upon the nature and prospects of 
the field at large. At the north end I visited the 

IV estern Mine, 

Mr. C. F . H eathcote, 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 ca:t'eel', which dates from 1888, it has raised 
34,108 tons of sih-er-I'ead 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 Inels, 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. I, 
at 45 feet; No.2, II 0 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 beell 
decided to carry the .haft 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 crosscuts. 

In the No. 6 level at the rise from No.7, at a depth of 
360 feet,l saw a good bunch of ore, banded with carholl­
ate of iron, lode dipping E. The stope OTer the hack 
was poor in the north end, 20 feeb above level, but ·ore is 
known to be overhead as well a. ah<lad. The lode 
im~roves going south and overhead. No real walls are 
viSIble, but spurs of galena run out into the slate at an 
'angle of 45°. The end of l'eveJI is· 40 fee. from the south 
boundary, and the drive has been barren for the last I'> 
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feet. The stope overhead will be pushed up to this, and 
then stopp_ed. 

In the N.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 hand, there are stopes where there is 
no white rock anywhere near. The south end is poor; 
the lode here is 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° ,V., 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 Qut. The avera.ge width 
·of the 8lide is the same as that of the lode, viz., 2 ft. 6 
ins. 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 Ofe 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 lung in the S. 
extension of a W. lode, and E. branch of 1 E.S. 
payable for a length of 100 feet. 

No.3 LeveZ.-3 ,V. and 4 W. proved to exist aUbis 
level. 

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

N o.5 Level.-7 E. lode proved within boundary. 
. 4 E. N., ,35' feet of payable ground found. : 

No.6 Le.vel.-Stoping towards boundary, as men­
tiolled above. 

.. 
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Nn. 7 Lecel.-6 I.E.S. and 7 E.S. proved to be 
diiferent branches of main lode at 360 feet depth 
south of shaft, and both contain paya,ble 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 r could not visit ever} place, but Mr. 
Heathcote was good enough to explaill to me some of the 
items of the programme. Among others, these were :-

(1. ) 2 crosscut IF. to be extended -into Yil'gin 
COl III try to the west. 

(2.) Level 3.':'-'1'0 explore round 1 \V.N.,3 W.S., 
and 4 'V.B., to get ore going down from 
No.2. 

(3 .) Level 4 KS.-'1'o find E. branch, and get orc 
below No.3. 

(4.) Level 5. -Crosscut E.-Bound .. ry rise to No.2 
le vel, to explore No.7 E. lode. 

(5.) Level 5.-4 E N. Exploration below Simson's 
,Yol'kings. 

(6 .) Level 5.-1 \".N. crosscut: to get under 
-I. 2. W.N. 

(7. ) Lerel 7.-Exploration of parallel lode l.E.S. 
(8.) L evel 9.-Crosscllt \V . Below No.4 there has 

been no crosscut '~T . 
(9 .) Level.>; 7, 8, and 9.-l.E.~. will bc carried on. 

Exploration and development mar still be said to be 
in arrear, but prospect,s have considerably improved of 
late . It is tJ-ue that at the main shaft no large bod)' of 
ore is being worked, with the exception of 6. I.E.S., but 
thel'e is ever} probability of good bodies being a\'ailable 
shortly in 7. l.E.S . alld 8. 1.1';.S. 9. I.E .S. will also be 
carried on . 

Simson's shaft is situate 820 feet " little W. of K. 
from the main shaft, and the workings in connection with 
it have added considerably to the ",Iue of the mine. 
These workings were started in April, lB9b, and have 
disclosed a mass of inte·rlacing and branching yeins of 
galena, forming :1, kind of magnified open-meshed stock­
work. This part of the mine shows the importance of 
not allowing exploration work to fall behind. It is not 
so vcr} long ago that the workings were viewed rathel' 

11 



16 

i1oubtIully. The ore has been principally obtained by 
~tal'ting some very unpromisillg' places, a.nd now ::\1 1'. 
I-Ieathcotc tells me he estimates he has 7000 tons in sight, 
and, altogether, a. probahiiitl. of 20,000 tons of ore 
ex isting above No.2 level. No.1 level has been opened 
at 70 feet, and No.2 at 170 feet, and the continuation of 
No.5 level from the mai n pnrt oE the rnine will come ill 
under Simson's shaft at 260 feet. In the network of 
veins it is difficult to recogn ise any main lodes: there 
arC lode Jines bearing N.W., N.E ., and N., all connected 
by meshed vein s, generally without wall:;, beillg 1:!imply 
fractures of the country fi ll ed with a re. The ore is 
highly :trgcntifcl'ous, having a I'atio of 2 ozs. sil ver to 
the un it of lead, and this value is maintained from top to 
bottom. Ln fact, through the whole min e there is very 
Ett ie variation in t he above ratio, nor is the primary ore 
J'icher or poorer in the upper levels than in the lower 
ones. 

1:;orne 273 hands were employed at the time of my vis it. 
As is well known, the mill is equipped with the Llihrlg 
cOllcentl'lLtillg plant. A very complete statistical ttnalysis 
of the 'Vestern Compan/s accounts lip to September, 
1897, by ~il' . Allg. Simson, is published ill the Trans­
actions of the Austral ian Cost. .M ining- -Engineers for 
1898, Y01. v, The published accomits of. the company 
state that during the past half yen.l' 1 ton of concentrates 
were obt:1ined from 11'964 tOI1~ ore, an improvement 
011 the previolls six months, whell 1 tOil wa..:: return ed 
from i2'ill tOilS ore. 

The mnnagemellt of t he mine is not free from difticulty, 
owing to the ex tensi\-c workings and the irreguhtl' and 
branching nature of the orc-shoots . Exploratioll work 
must absolutely be kept up. Even an add itional 200 
feet of sinking will not mean the attainment of any great 
depth, and there is little uOllbt but that this important 
company will persevcre ill a policy of tcst illg t he lodes 
dow!"1 to :t seriolls depth . The lIew pumping engine will 
take a shaft dowll to 1500 feet, and with its present 
careful Illanagement t il e mine wioll do fai rly well. I ts 
future is dependent upon t he result of work n.t a, greater 
depth than has been attain ed hi t herto. T he numerous 
f ractul'es, which are f lOW heing worked for their ore 
filli ngs, may be expected to improve into more impol'tallt 

, 
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fissures in depth in the zone below where they began to 
split. 

Zeehan-Mmttana J.lfine. 

Manager: )11". T. Craze. This company is an 
English one, and started work in 1893 on property S.E. 
and adjoining the ,-;y estern :M inc 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 'Vestern Mine. 
The No.6 N. and S. lode breaks up into junctioning 
veins-it junctions with No.8, at both the north and 
south boundaries, but has been struck again further 
north in the long crOSSCIJt of the Crown. 

The main shaft is down .. lOO feet, and 4 levels opened, 
viz.-No. 1 at 112 feet; No.2 at 194 feet ; No.3 at 29+ 
feet; and when I was there the shaft had just got down 
to the 400 feet, but the bottom lel'el was not then 
opened. 

No.6 is the chief lode of the mine, and is the principal 
contributor to the output. It runs right through the 
section N . and ~., and underlies E. The central part of 
its length is unproductive, but the rich est end is the 
north end: howevcr, south of the cross-course the lode 
becomes paya ble, and opens out, then, to six fect in width. 
The central country is sla.te, but in the north pa.rt of the 
lode the hang-iug-wall is quartzitc, and the footwall 
black slate. In the N. eud of stope" over back of 
No.2 level, the lode thins, and seems to clie out in the 
meJaphyre just before coming to the black slate. I may 
mention the stopes get shorter going towards surface. 
[ noticed the melaphyre und erlying the slates, and dip­
ping E. No. -! lode ill No. 3 level N. is wholly in rnela­
phyre, and is carrying excell ent 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 slatc 
country. The south drive has been dri\'en lip to the 
slate. The crosscut W. from this level (No.3) is 
wholly in slate, dipping E., with b •. nds of hard meta­
morphic slate or sandstone. The N. drive on No, 6 lode 
from abo\'e crosscut has a slate hanging-wall, and 
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foot-wall of metamorphic slate or sandstone. I saw 
5 feet of first-class ore with soft carbonate of iron in t he 
end. Ther e has now been a fine shoot of payable ore 
for 450 feet in length. 

The mine bas a fine hoisting and pumping plant £01' 

sinking to 1000 feet, and is equipped with rock-drills 
and electric-lighting appliances. There is a good con­
centrating mi ll , with Bartsch and Wilfley tables. 
About 65 tons of ore al'e sent away weekly, averaging 
about It ozs. sil"er per unit of lead. From Mr. Craze's 
statement, it appears that the main workings measure 
about lour 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 it profit, but 
it has set a brilliant example to the whole field, for the 
owners have committed themselves to a pol icy of deep 
sinking, which others would do well to follow. iiii-. 
a~ting-Illanager Mayne courteously showed me over the 
mille. 

Uonah Mille. 

Con. Hy. Curtain, .M.anager. 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 sil ver-Iead ore 
in the past, at one time producing up to 1800 tons in the 
year, though of late the output has sadly fallen oft". 
The mine still employs 50 hands and 36 tributors. The 
last half-year 297 tons silver-lead ore were sold by com­
pany atld tributors, worth between £15 and £16 per tOil, 
besides 72 tons stannite, at £21 per ton. The main lod e 
has a. bearing W. or north, and underlies E. The 
deepest level is No.6, 42..1 ft. from surface; ahove this 
are are No.5, at 322 ft. ; No . ..I, at 250 ft.; No.3, at 
163 ft. : No.2, at 137 ft. Most of the galena ground 
has heen stoped away right up to sudace, and the hottom 
workings, it must be conceded, are poor. It is pORsible, 
however, that parallel lodes may add to the output, and, 
in any case, t he No.6 level ought not to be stopped. 
There is a new lode under the magazine par allel to the 
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main lode, 212ft. to the S.W" and carrylllg from one 
inch to three inches of galena. This is now being 
driven IIpon, and the programme is to cut it also from 
No.6. [0 the south workings on the main lode there is 
some rich gOBsa.n, with silver chloride and native sil ver. 
This is being staped. Some of it hal:i assayed up to 
420 ozs. silver. The crosscut here is in sla.te alld mela­
phyre, the latter plainly conformable with the slate, 
which is not perceptibly indurated by it, either above or 
below. Mr. Cu rtain told me he had also seen places 
where the mcJaphyl'c is intrusive. This is not impos­
sible, for modern basalts behave in the same way. The 
OODah shaft is the second deepest on the fi eld, but, after 
all, is really no depth at all. Though a vast amount of 
driving can still be done on the eompany'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 Cl'osscut (No.6) 160 ft., has 
been driven E. in white country, but the lode track, 
where cut, was insignificll,nt: driving south on it was just 
started, but the downwa.rd extension of the ore-shoot is 
110t expected just yet. The payable lode-stuff 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. -! and 3 
stoping is still going OD. No.3 level W. was being dr iven, 
the face in pyrites and slate being of an encouragillg nature 
for ore; besides which, it was just about where it ought to 
cut the stanDite lode at a depth of 16~ feet from surface. 
The lode in the crosscut behind the end has since shown 
some yery clean and fairly argentiferous galtma, with 
nearly 20zs. silver to each unit of lead. In .June this 
year thc stannite was cut in the eastern crosscut, 40 ft. 
below the old workinl,l's. When cut, it assayed 800zs. 
silver per ton. The mille 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, 
posses;3cs a. uuiq ue lode of stannite, for whicb they 
have been getting £21 pel' ton, but mllst be carried 
uown 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 sta uni te lode, which came to the f ront 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 i t has, }>I'actically, saved the company f rom the 
i ll effects of shallow mining. It was being mined at the 
t ime of my visit by two tributes, on th e sout h section 
on two parallel veins. Allison's tunnel crosscut, called 
th e No.1 lower stannite tunnel, bas its entrance in slate, 
striking N. W. and dipping N .E., and the drive 'V. is on a 
lode 6 feet wide, in slate country. The lode-channel carries 
a vein of stannite 3 inches to ] foot, fairly continuous, the 
best b eing on the footwall. Behind the end a slide had 
thrown out the vein from the footwall, and now the 
vein, a 6-ioch onc, is on the bangi[Jg wall, which is 
g raphi tic slate. In the face, dark slate carrIes streaks of 
quartz and pyrites. This drive is 11 5 feet long, Return­
ing to the tunnel, a few feet fur t he r in, is a broad ell'ive S., 
in py rites and stann itt:. At first t he stannite is 18 inches 
wide, but thcn goes oft' west in 2-inc h veins. In the N. 
drive, about 70 feet, t here are two inch es of good stan­
nite on the hanging wall, and at 36 feet above the end 
exceptional assays of 3050zs. sih-er per ton haye bee II 
obtained. The tunn el has been extended 60 feet beyonrl 
this. and cut it sman 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, t he end of which is about 46 feet 
above t he north end of drive below. A quartz and 
stannite vein is on the VY. 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 belo,,' the stannite 
workillgs, and there is e \rery reason to believe that the 
vein s of t his mineral are pel'sistent in depth. The metal 
bas already b een struck in the No.3 workings, and, if 
the de ,'elopment t Urns out to be satisfactory, the Oonah 
Mine will get a substant ial 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 lip to the date of my visit the ::tyerage vahle 
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real ised had been £2 1 pel' ton. The tin IS not paid fot' : 
according to assays, the ore contains about 14 per cent. tin, 
29 pel' cen t. copper, and from 107 to 140 ozs. 8i1"c1' . '"\Then 
I was thero, the Ore obtained was bulking 14 per cent. 
t in, and a maximum of 264 ozs. silver, but the silver COII­

tents have not been rmtintained. The per cent. copper is 
the same as that of European stannites, but the tin pcr 
cent. is only ludi that of normal stann ite; the silver, too, 
is a decided novelty. The OrC contains, also, bismuth, 
antimony, and is n~ixed with galena and iron pyrites. I n 
Cornwall, stannite occurs in grani te, associated with cas­
siterite. It is st,ated to be lost in dl'cssing-*. In his 
elements of met~lIurgy (I" 470), Phillips says-" T bis 
111ineral does not occur in sufficient quantities to admit of 
bejng metallul'g ically tl'ea,ted, and must be regarded as 
essentially a mixture of various isomol'phous sulphides." 
A notice of stannite as found on the S ilver Queen in 
C lal'kels tribute lode, associated with pyrites and galena, 
assayed by NIl'. J . G . S . Stitt, anc1 conta.ining 90 ozs. 
s il ver per ton, appears in Proc. Royal Society T asll'Htnla, 
1895, p X". ( W. F. Petterd ). The following are assays 
of st.annite published by Dan~ and Phillips :-

8. Sn. Cn, Fe. Zn. 
'Vheu,l Rock ...... 29 '64 25 -55 29 -39 12 ·44 1'77 
St .Michael's ;lIt .. 29-46 26'S5 29 '1 8 6 ' 73 7 -26 
Cornwall .... .. .... 27'94 22-04 27'77 12'75 3 '62 
Cornwall 29-68 23'42 29'50 13'55 ;1'85 
Zinnwald. 29 -05 25-65 29 ' 38 6'24 9'68 
Kla£roth .......... 30";)0 26-50 30' 00 12-00 
Ku ernat8ch .... .. 29'64 25'55 29'39 12'44 

Oonah Mine ...... 14 '00 29'00 ? 

I went over various workings on eupriferous Rnd 
galena lod es on the Oonah properties) but I need not 
particularise. Nothing is being done at Bradshaw's 
copper ",yorkings, but there is rOom £01' exploration. All 
that appears requisi te is a slight increase in the copper 
percentage. Though the work, on the whole, has had 
somewhat disappoint ing 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 ca.pit al and a more ente.l'­
prising policy. 

* Phillips. are Deposits. 1896 ed., page 218. 
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The d ressing floors ;1,1'C fitted with .1 Llih rig plant. It 
is a pity it cannot be kept running continuously. Eifty 
hands were employed at this mine anel 36 kibutors. 

1 am indebted to .1\11'. Con . Curtain £0 1' accompanying 
me to the several surface shmvs and other fen.,tures of 
the property in bad 'wcather, 

M()unt Zechan (Tasmania) Ll1iue. 
This company, better k.llown as the British /;COh:1,11 , 

is working on the S ilvo1.' Queen Extended, Balstrup, 
and S ilver Spray sections. I had no t ime to go through 
the mine this time, but [ know the property. The 
Argent js one of its $cctions, and at one time returned 
a good deal of orc, but water grew difficult. The 
principal work has been CR l' l'ied on lately on the Queen 
Extended block, but a. fine discovery of r ich a.ntimollial 
silver-lead ore, some of it assaying O'"CI' 2000 ozs. pet· 
ton, and the bulk of it worth £30, has been recently 
made on olle of the two SO-acre S il vel' Spray sections. 
Thi s rich ore is .J amesonite, a sulphid e of antimony and 
lead, a.s shown by the following analysis made by .Nlr~ 
W. F. vV"rd, Government Am,lyst :-

Lead.. . ... ..... . 40 per cent. 
.Antimony ..... 29 per cent. 
Sulphur ..... ... 18 per cent. 

After several yC<1.l'S' 1.Jerseverence the comp,wy seems 
to be on the eve of prosperity : its output is on the 
increase, anel the increased \'alues a lso are not wholly 
tlue to the present higher market ["ates. In 1898 the 
output wa.s bet'ween 500 and 600 tons silver-lead ore, 
worth about £16 per tOil; in 1899 between 1100 and 
1200 tons, worth about £ 19 per ton; and this yea.r the 
new r ich ore will make itself felt in the Returns. It is 
disa.ppoiuting to notice that work has been carried 011 

mainly by tr ibute, a very unsatisfactory plan. A lthough 
it has kept the concerll alive, these bl'ge 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 is only within the last year 
that preparations have been lYlade for deeper sinking. 
It is to be hoped that the better times which appeal' to 
be coming wi11 induce the owners to embark on a more 
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vigorous policy. They have an exccllellt m[Ulager ill 
::\1r. Vincent. On theoretical grounds I l1(l\'e formed a, 
high opinion of the value of the Balstl'uj) secti011 south 
of and adjoining' the Argent block, and T believe t hat 
tha,t ground will eventually be proved to be valmtble, for 
it, seems to contain the junction of two separate converg­
ing sets of mineral-filled fractures corning' in from N.E. 
and ~ .IV. respectively. 

C(JI()nel lVm'th i11ine . 

. 1. 1-1. H.oughton, Managcl.'. Thi ~ company, besides 
its mines, has foul' miles of tramway connecting with 
Zeehan. I ts property is a lal'ge onc, over 600 [teres, 
at the S. W. end of the lod e sYEterno coming t hrough 
from the Nlontana, Queen, and British Zeehan sections. 
I t is neal' th e edge of the ~eehan Basin, and on the 
ma.rgin of t,he serpentine area. The ratio o£ silver to 
lead in the ore is fair, though not high, averaging from 
1 to l~ OZ5. silyer to the unit oflead. From the Grubb's 
:YJine £32,000 worth of are is stated to 110ye been raised 
in the pacit, a,nd that lode is not the only one on the pro­
perty. The main shaft is down to 275 feet, 4 Jevels 
having been driven on the lode, viz.-lntermediate, at a 
<l cpth of 80 feet; No.1 , at 130 feet; ~o. 2, at 200 feet; 
No.3, at 27:) feet. The old stopes go right up to surface, 
l'epresenting' a block of lode about 270 feet high x 200 
feet in length. The ore-shoot, or bod'y, which, a.bove 
No.2, seemed to be vertical, lengthens out between Nos. 
2 and :) in a southerly dircctioll, and from this fact the 
ore is considercd to pitch south as it goes down. At the 
northern enel of the mine there was very good are in the 
upper levels, but as the lode descended it grew poorer, 
and split dowil to the 130-feet level. N o.2 level, I found, 
was no t being driven ~. , as the are stopped with the 
stope in that direction. [t ought to be (1riven S., how­
ever, for ther6 is n probability of it coming into another 
shoot of ore, which has been struck in the bottom leycl ; 
alld if No . :2 beeomes arc-bearing, it will be necessary 
to resume driving the south end of No. 1. rrhe bottom 
level " 'as being driven S. on a 6-foot lode carrying a 
foot of solid milling ore, when I was underground. ~'he 
are is rather finer-grained than the produce of the old 
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stopes, and its assay value I:;' lowor. Its ::tppearancc, 
though it is fairly well mix ed with blende, is vcr} 
encouraging. The lode is a fissure onc, bearin o. N. 47° 
E. In the upper levels its underlay is westerly (contrary 
to the g-enend rule at Zeehall, except at the King), bllt 
there are indications of the E . dip being recovered in 
depth. The N. ,h·ive at the bottom level is on a lode 
containing much blende. The gangue is carbonate of 
-iron, and tbe country-rock, melaphyre. It is intended to 
rise and crosscut bebind this end- a vcry good plan. 

It is interesting to notice that 1'11'. Stitt lias detel'­
mined l'utile in a vein on the Colon el North old ground. 
This would seem to indicate some connection with 
gl'anite. 

The concentrating works arc equipped with :May 's 
plant, ;) jigs, 3 Frue-vannel's, concentrators, and a few 
Fl'ue-vallnel's for slimes . Outside some 300 tons second­
dass ore werc stacked as reserve. Fourteen men werc 
working ltndel·gl'ound. Less bIen de and moro galena 
would be a desideratum in the a rc, and some of the 
galena, is rather poor in silvcr j but the mine is in ground 
well worth prospecting, and offeri llg good chances of 
success. Therc is every reason to believe that judicious 
progressiye ",York will bring this property into a pros­
perous condition. 

The four miles of l'fLilway from Zeeltan offer, alollg a 
line thTOUgh lCellney's, Omant's, A nderson's, and Quig­
gan's sections, t he means of extension in to the Comstock 
district. Access could also he given t,O the Comstock, 
especially to tile sonthem portion of tbe field, by 
running an extension from the Colonel North tram to 
t he end of th e old Tasmanian t ram on Carson's section. 
The Colonel North Company bas advantages in the 
possession of its tramway which it would do well not to 
sleep 11pon. 

New Mount Zeehau. 

This cornpauy has 120 acres at Z,eehan, a,nd has, 
unfortunately, spent nearly £14,000 on its mine, \\-ith 
no result worth speaking of. The deepest level is only 
124 feet hom surfa.ce, the main sha.£t being 140 feet 
deep. The mine could never be e"pectec1 to live at thi~ 
tr ifling depth. Another factur in its failure is the smfLll 
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.<:tmOllnt of dn\"ing UpOIl the lodes. Crosscutti ng- has 
been carried 0 11 to n large extellt" but crosscutting- is Hot 
of much usc if the lodes, who'll intersected , a. re not fo l­
followed up by dl'iyes . These t ,,·o canses have CO Ill ­

bined to bring the mine to its p resent deplontble state. 
'V ol'k has HOW been suspended and the mine let 011 

tr ibute. Eleven parties of tribu tors are working on 
·different pa.rts of the property, hut they do not seern to 
be very successfnl ~o fa r, and 1 do not a nticipa te t hat 
they will do the company an}' rcal good. There :11'0 

enough surface shows on t he proper ty to tempt t hem, as 
th ere appears to be a network of lodes all over the fh.t, 
but of Ycry vari able size and qnality. 

From the main shft£t, at a depth of: 60 feet, a level has 
been driven 700 feet on the lode, ~Ln c1 rmothcr at 124 feet, 
t he lode running n, little E. of N., Rncl the ore-sh oots 
r,itehing S., liS they do in all loeles on the property. 
The I 24-feet level, S. on main lode, goes to"\vards Smith '5 
tribute, has been driyen 1040 feet, a.nd is within 500 feet 
of t he bounda.ry. A lit tle o,·e was fo nnel in an under lay 
winze to 40 f eet, but nothing payable in the main level. 
At t he sluface good arc OCCLlrs in :'\111rphy's lode, clown 
to 40 fee t behind the end of main lel'el south. A fell' 
crosscuts Rre wfLnted in this drive. [tlnderstanil short­
ness of funds has prevented these being dr iven . 

On Nos. 3 and 4 lodes W. there are short chives. 
which had some h igh-grade are 10 inches to 1 foot, mucl; 
faulted. The lode he l'e requires developing. 

Nos. 
This 
cleep 

A IOO-fee t cxtcnsion of crosscut wouM conned 
"2 and 3 shafts, and drain the latter to 70 feet. 
shaf t is, howcver, small, and of no usc for 
work. 

K o. 1 lode, 'V. level from main urosseut, has beel! 
d riyen without results, though the lode is good enough 
at surface. A west arm, probably t he same as t he 
No . I lod e coming S. VV from N . E., crosses with 11. shoet 
5hoot of ore from surface clown to 60 feet. 

There a.re lIille lodes crossing lVlain-street, bearing \V . 
-of N ., with a ngle diminishing going N . These lodes ,111'e 
nearly vcrtica.l, with a slight ea.sterly underlay. YVhen 
:Ma.in-street WfI,:s cOllstructed, ~tnd snnc1ry exc(Lv rt,tions 
made for buildillg::;, I believe galena was found in all 
,these lodes. A ll th e land ill ]Vrain-street has been 
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r esumed by the Goverllment, and th is rc:surnptioll has, 
doubtless, been injurious to the comp<Uly. 

[ bad a. look at :!jonre of t he t ribute works. On 
Scction 55U No . 2 tunnel was being driven E. to cross­
cut supposed lodes in the hill, belo-w whel'o galena was 
found while digging posts £01' houses. The tunnel was 
12:-3 feet in, alld the end 70 01' 80 feet from surfa.ce. 
A wide fo rmation of black pyritic pug had been met 
with, but no galena, except a little near the entrance, 
<tucl 18 inches of orc wh ich came up in the sale. It is 
clefti.' that this uri ve is not deep enough. The country 
pAssed through was soft anel clayey. Some chocolate­
colo ured slate 01' grit, with sel'pentinou:; veins, was inter­
sected : in t.he end a white, lumpy, crystalline sandstone. 
The n",in E . crosscut end is 100 feet N. of the pug 
fOl'll1 a.tion in the tunnel, and will cut i t, if continued. 
There is every sign of the pug being the uPI)er part of a 
lode, anJ lloole upon the tunnel a.s being be 0'1" the mere 
surface-shoots 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 as in No.2. A lode 2 feet wide has been c ut in it, 
,LIld a second dri ve has the same lode on the footwall. 
I.t was followed a little distance, but was only <1, small 
vein. The b1aek pug, proba,bly, represents C urrie's lode 
ill Smith1s section. The length of this tunne1 is 206 feet, 
<l.ud the end is 100 fee t helow surface. It is being driven 
towards the crown of the hill , below which it will be 150 
feet. I t ought shortly to intersect another lode seell at 
s1I1'face. There arc some rather jntcl'cstiug soft car­
bona.ceous seams in the slates in the tunnel end. 

If the company begins serious work agaJin there ,Lrc 
three aillls which it ought to keep in view, viz.:-

1. To continue crosscut from t hc 70-feet level and 
connect No.2 shaft with No.3 at the Gaiety. 
Only a. hundred feet of crosscutting are 
requil'cd to connect; of COUl'se, the lodes in ter­
sected in th e crosscut would have to be driven 
lIpon. 1£ the main crosscut ·w ore then con­
tinued beyond No.3 shaft up to the boundary ~ 
it would cut f Olll' more lodes ill the eastern 
pal't of the propel'ty. Anothel.' shaft ,yould~ 

" 
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howevor, ha:\' c to be Slink fol' continued work; 
the Gaiety olle is only suitable for an all' shaft. 

2. 'ro l'CHlme sinking the main shaft, vl'llich is only 
down to it trifling depth. 

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

To No.1 I may add that if. permanent de" e lopmell~s 
·occut' in the eastern part of the proper ty anothel' mam 
shaft will be ah:io lutely necessary, a ,::; the c1istftllcQ from 
the present engine shaft will be too great. 

The disappointing resul ts, so far, tend to d iscourage 
continuance of th e work at presen t d epths. Despite the 
money which has been spent, the mine has not been 
.opened lip ... vith a view to the future , and, hon1 all ap­
pearances, resumption of work here pl'actically mean s 
the sta.l'ting of a. new mine, There is no thing, howc\-o1', 
in the naturc of the country 01' lodc :3 to forbid thc hope 
that Ol'e rna,y ma.ke again in depth. 

South Kin,q ( Fahe!J"~ 'I'1'iIJllfe ) . 

This thriving tr ibute is on the south secti on or tIle 
Silver ICing property, and JUtS been lately an importan t 
contributor to the production of the field. Between 
l?ahey's a.nd the railway thel'e is a western l ine of gossan 
outcropping across the mine tram track . A crosscut 
from Fahey's ought to cut it. It is n, sOlt gossan, orig­
inating yellow fClTugiuous water, and no -work has been 
done on it yet. The country is a ligh t fiss il e sano stone, 
and the outcrop ought to be tried, fo L' it has a promising 
look. 

The main sha.ft is now clown to nea!.' ly 200 feet, a,nd a 
No . 3 level will be dri,'en from the bottom. At 100 
feet a. crosscut -was dl'i\-en E., cutting the ma.in lode at a. 
shor t distance -in. The crosscut was then extended to 
cut (1, l'ich little lode known as the Sunrise, but the water 
proved too heavy, and driving had to be discontinued 
till sinking is resnmed, The lode in th is mine a"era.ge~ 
from 3 to 4 feet wide, and, unlike th e lodes in the other 
pal'ts of the field, underlies W . The couutrY-l'ock is 
.sandstone, An underlay winze had just been stfLl'tec1 011 
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4 feet of solid ore, but had to be stopped at 8 feet on 
account of water. \\Then the main shaft is sunk further 
th is winze ",vill be drained and work resumed. Going­
south, the lode widens to 6 feet, and attains a. maximum 
wjdth in stope of 18 feet. In the gossan, in the upper 
pn.l'ts of tJ1C mine, patches of copper orc are found. 
Furtber on there is blank ground £0" nearly 60 feet; 
two explora,tol'J crosscuts ha,ve been clri\ren, but without 
,,,ceeso, For 30 feet behind ti,e end of level tbere 
arc stapes overhead . The N. level has been dl"jYcn 293 
feet, the last 30 feet of which have been blank. The 
remainder h1,s been on a lode from 2 fee t 6 inches to 4 
feet 6 inches wide, bearing slightly Vif. of N ., dipping 
1 in 5, and cnrrying dressing ore ,,,ith ca,l'bonate of iron 
gnngnc. '\Then the lode is flattest, it has been found 
best for a re. The ratio of silver to lead has varied from 
(1, little und er to fl, li t tl e over 1 oz. silver to e:-1.ch uni t of 
lead. The last stope was 90 feet from the crosscut. The 
lode does not seem to have any propel' walls; they arc 
walls behind wall s ; but such <ts they are, they arc ex­
ceptionally good, showing graphitic slate and pug. In 
the end there is no lUll1ging-,ndl visible, but tIle lode 
track hngs the footwall on which pug and soft carbonate 
of iron are lying. The I'cst of the face is lode-sla,te 
streaked wi th c<tl'bonate of iron and galena. A crosscut 
E . has been driven behlnd the end fol' 22 feet, but with­
out intersecting :tnything. The lode .in this mine is 
widest a.t 30 feet from surface, but the best body of are 
is at 50 feet, The stopes are 130 feet in length, ' Second 
class arc was being treated in hancljigs, but the intention 
is to crect n concentrating plant. 170 lumds wel'e em­
ployed. For some time the tl'ibutors were unfortunate 
with this mine, but it is pleasing to see that their per­
Se\-Cl'tLnCC has been rewfil'ded. Theil' 511ccess will not be 
-withollt effect on neighbouring YentUl'es. 

On the boundary between the South King' and ileehan­
Hell there is a shaft which goes dO"'ll to the 116-feet 
level of the Hell, and some 30 feet lowor still. It was 
formerly worked by tl.'iblltOl'S, and I u1lderstand that a 
:-.> ub-tribnte from the King did. pretty well here. Doth 
the South K ing and Bell mines are connected with this 
shaft, and 1I0W tlle Bell Company ought to sink to strike 
ore at a. deeper level, as the are pitches south, though 
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close to the Sh;1ft it would appear to na,l'l'OW out funnel­
shapecl in depth . 

North of Fahey's, just south and E. of the railway 
line, n. sma.ll shaft was bClng started by )tlr. _Fahey on it 

gossan outcrop on the main line 0·£ lode. Th is gossau 
ca.rries ga,iella, and it is q aite likely that t here may be a 
shoot of orc herc. 

Z eehan-Bell Jl1ine. 

Fl'om the old tribute shaft, in the northern part of 
this propel'ty, some lwgentiicl'olls gossan and low-grade 
galena, werc obtnined, not vcr)' high in si lver. This was 
on the main lode, which was picked up £nl'ti1el' so uth, and 
stoped out to surface for a long' dis tance. The i.':inc 
contents are said to increase going south. Two leve ls 
have been opened out in this mille : an llpper one at 116 
feet , a, lowe I' Olle at 180 feet, besides the upper adi t. 
rrhe bottom level is being driven, bu t llothlng done in 
main f.aces until both levels are connected . The lode in 
bottom level eal'l'ies 2 feet mixed are ill short erratic 
shoots. No ore in the face and no stopes in back of 
level. Th is level is 270 feet long £ 1'0111 crosscut. A 
littlc stoping has been dOll o over back of aelit . A 
win :t.c is going down from tbe liG-feet level to connect 
with rise from the lBO-feet. The face or the 116-feet 
ha.s holed to the level from the South ]Gng workings. 
T he work in t he winze and rise was all that was going­
on at the tirne of my vi sit. 13 hand s were employed. 
The lode has been traced and work ed at Sl.UfiWe for 300 
feet south and as far Il orth as the S OLlth lGng boundary. 
The claim has been idlc a couple of yet.trs, but seven 
months ago -'IV:LS l'e-startcd. 

There are 110 concentrating works Httached to the 
mine, as the company intends first to sell its are a::; 
ra,ised, and wishes to aSHLl'e itself of ft better gnule 
be fore committing itself to tha.t expenditure. The 
J'atio Ot silver in the ore from this min e is low, beillg 
10z. to <1, uni t of lead, l1nd this is the return hom ore in 
the bottom dri ve. There is it good denJ of low-grade 
arc in t he upper pa.rt of the min e a.waiting cOllcentration; 
in fact, most of the O1'e requires to be dl'e~sed. If a 
small dress ing plant had been put up here, _Fahey's ore 
would have been secured, but it is now fdmost too late. 
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I. noticed the are is associated with a fair amount 0-£ 
zinc blende. The 01'C close to the King boundary hfts 
been stoped away to surface, and the prospects of the 
mine, as a whole, are not encouraging betwccll the 115 
anel 180 feet lel'eI8. A fair tr ial woulel be to calTY 
exploration to a greater depth. A long crosscut from 
the shaft WOlllc1 cut the western gossan lode, and that 
would be a legitimate piece of work; bllt the pl'cse nt 
company does not seem to be vcry energetic in its 
venture. 

l'Fe.~teJ' Jl Consolidated Mine. 
This was formerly the -XV estern Extended, in p~trt. 

[t comprises 350 a.crcs, adjoining the Western lVIine 
property on the N. and N. W. The old vVestern 
Extended did work on some lodes running B . and 'V. of 
N., and sank a main shaft 160 feet . The now company 
is being formed to take OVel' these block~ a.s well a3 
those formed:' held by the May Queen and others. A 
lode has been fonnd running :E. of south, which is 
chimed to be identical with the main lode of the 
Western &1ino. \Vhether it is so, wiH have to bQ ascer­
tp.ined by following' it to the boundary, for the lodes of . 
the vYestern are so irregular in bearing and behaviol lr, 
t hat the 11'1.ere cOl'l'espondence in strike or a lode on an 
adjacent section is insufficient for identification. The 
publ ished assays of the are are very Y!'Ll'iable, the lowest 
silver ratio being about 180 oz. to t he unit of lead, 
and the highest, over 3 ozs. to the unit, but, I should 
t hink, the latter mllst be secondary ores. The country 
is slate and sandstone, outside the favourable melaphyl'c 
country, anel deserves prospecting. It will be grati­
fying if the owners can show that the 'Vesterll is not 
the termination of. the field, but that the Zeeha,n lodes 
extend further north . .As an effort to prospect and 
extend the long-tIl of the ore-bearing belt beyond its 
present known limit, the yenture -is worthy of encourage­
ment. 

TIlE COMSTOCK DIS'l'HICT . 

A.bout foul' miles west of heeluLn the country, consist­
ing of Silurian slates, sandstone, and limestone, with all 
extension of the melaphyre lava, is seamed with a. sel·ies 
of zince)" sih'er-lead lodes, which, though unconnected 
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with the Zeehan lodes, are probably of the s~me age, 
and originate from the same source. Th,ey 4~v.e llq 
-constant bearing, but cross each other in sets in 4ifferent 
directions. Pe~'haps, however, the most £reql),eIl~ bear­
ings arc west of north and east of north; but it is 
"ltogether, 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 t.he principal ones. The country 
rocks mostly bear N .E., and the lodes intersect them 
after the nature .of fis sure-veins. On only one property 
(North Tasmania) has a shaft been snnk as deep as 190 
feet; all the other shafts are 100 f eet and under, so that 
we really do not know what the lodes are like at any 
reasonable depth. Some of them have gossan .outcrops, 
the poverty of wbich may be attributed to the leaching 
-out of the primary minerals, to be found again in a 
secondary form at the gronnd-water level. Most, how­
-evel', show unchanged sulphide in their outcrop, 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 fa r below 
surface, it may be ass"med that their belmvio,!r in depth 
will be found satisfactory. Certainly, there is nothing 
in their aspect to warrant the absurd notio.ns that they 
.are only surface phenomena. A s channels £qr ore 
·deposition they are as well defined as any on the Zeehan 
neld proper, and from this peint 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 Zeeban 
veins are, and ma,.ny 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 Vi. 
·of the South Comstock, and runs N. W. through the 
Colonel North W est and Silver Stream to H. D. Marsh's 
west section, where it has been raised by the great g-ranite 
mass which is now developed as MOlmt Agnew. It con­
tinues in a S.E. direction to the west of the old Tas­
I!lanian tramway; but I f ound serpentine also further E., 
o~ the Britannia section. This contact c.nuntry is in the 
highest degree favourable for the deposition of ore .in 

III 
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l0des, and the district may be considered favoured in­
that respect_ I should think it very likely that the ser-­
pen tine intrusions shattered, or at least shook, the countl'y­
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 _ I ts failure to fulfil the 
hopes entertained may be ascribed to a combination of" 
causes, which I enumerate as foUow :-

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 fen into a state of 
nco-lect, from which it has never recovered. 

If we examine the causes of disappointment we shan 
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 zinc is an unwelcome companion of galena, it­
is hy no means such a drawhack 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 bien de ore ca·n be sold at a profi t 
direct, either to the smelting works at Zeeban or to local 
buyers for European smeltere : and where the bien de is 
associated with g:.Jena not too intimately (i.e. not chemi- · 
cally) and wi thout too much iron pyrites, there is no 
insuperahle difficulty in separat ing it hy dressing_ Som" 
of the zinc blend e 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 
Sonth Comstock Mine has been assayed by Mr. W. F. 
'Yard, Go\'ernment Ana.lyst, and contained ­

Zinc............ 48'70 per cent. 
Lead .......... 1'12 

" Iron............ 9'80 
" Manganese... 1'60 
" Silic" . ......... 6'48 
" Gold...... ..... trace. 

S ilver ... ...... 16 dwts. 8 gr,. 

An analysis of solid zinc ore from the same mine 
Mr. J. G. A. Stitt yielded the following results:-

by 

Zinc....... ..... 52'47 per cent. 
Iron............ 10'50 

" l\tlanganese ... 3'62 
Sulphur.. ..... 32'95 
Silica, &c. .... '46 

" 
" 
" 

100'00 
" 

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

Assays of South Comstock zinc ore by Mr. Hill, the 
as sayer at the Hercules Mine, have given the follow­
mg :-

Per cent. Per cent. 
Zinc .... ......... 50'80 51.80 

,Iron .............. 10'40 18'20 
Manganese . .•..• 0'50 .-
Lead ............. 0 '54 
Silver ............ 3'20 1'90 
[nsoluble .... .. .. 9'15 2'80 

The iron is evidently approaching a quantity which 
may prove troublesome. For 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 
th ere is a market now at Zeehan £01' the blende ores, 
while then there was none, and the zinc was an absolutely 
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useless commodity. I t need not be anticipated, however, 
that the blende willl'emain the sale or dominant mineral 
in the lodes. Blende and galena are natural associates, 
and ",hen one dies out the other often appears. This 
change is not dependent upon depth, but may take place 
at any tim.e. I think, however, it is likely, seeing the 
great-rlevelopment 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 
fOl'mer predominates. There is, however, nothing in 
this to discourage exploitation. On the contrary, the 
presence of zinc in such qua.ntity 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 are 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 are, and, with former conditions 
of work, may have tended to discourage early investors. 
In some miLles on this fi eld the Sli ver contents fan below 
1 oz. to the unit of lead, but at the present time they 
do not offer an invi ncible diffi culty. 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. 

l'he great mist.ake was mad e of supposing that a small 
oulay would bring quick and im portant 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 <l.mple capital will oll ly lead 
to disaster and bring the field into bad repute. Small 
prospecting' companies ca nnot hope tu achieve anything 
worth doing', a.nd it would be well if oniy such companies 
resume operations here as are ready with a well-con­
~iaered progl'amrne anel have the funds fot' carrying lt 
out, 

Comstock 111'ine. 
This mine is close to the main road to Trial Harbour, 

about 5 miles from Zeehan railway ~tation. F rom 
Zeehall the track along the Silver Queen swamp is taken 

.' 

" 
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over decayed melaphyre a,nd slate country. The hills 
appear to be sandstone. A.t the junction of the Oonah 
and town trams we see melaphYl'e, and again going up 
the hill at Queen No.2, where it is ve~jcular. The 
melapbyre bere bas yielded rich h:aolin 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° \V., and dipping N .E. at a chain south of the 
north boundary of the Sylvester 33-ao1'e section. The 
country along the road S.W. of the saddle il obscured 
by surface 5Oil, but the melaphyre possibly extends to 
the old Sylvester .Mine, where the orc is very PYl'itous. 
The upper zone in this mine yielded fair secondary orcs, 
chlorides, and phosphates, and the galena obtained 'ivas 
equal in silver contents to that of the Zeehan mines. 

The Comstock Mine itself is on Section 712-87"I, 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 wide, with seams of galena" pyrites, 
and dark, ferriferous zinc blende. Tbis dark blende 
tarnishes an indigo blue, and the iron pyrites, on exposure, 
assume a coppery hue. Going north, 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 bIen de last year. In the part of the section 
north of the central lO-ac1'e block there is a 30 or 40 feet 
shaft, jnst S. of the main shaft, w hieh latter has been 
sunk to 100 feet. From this shaft, 8 chains N. of the 
open stope, two levels have been driven N. and S., one at 
45 feet, and a bottom one at 100 feeL . The lode, when 
struck in a 43-£eet E. crosscut, was found to be a blende 
one, 4 feet in width. A good shoot of galena aild blende 
ore, .l 00 feet in length, has been stoped a,vay 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 ov\~r 50 per cent. zinc. Th.e 
Comstock lode throughout its length contains galena and 
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blende in varying proportions, the latter often very 
abundantly. From the open stapes to the northern 
boundary, the lode, with blende, can be traced through the 
section. Ten chains east of this another strong lude, of 
similar character, though poorer in lead and silver, has 
been traced for a length of fi ve chains, and will most 
likely be found to traverse th e property. F rom the 
company's records, I notice that 300 tons of silver-lead 
ore realised £4000, or £13 per ton, which, for the are of 
this field, and in those days, was a satisfactory return. 
As far as I can learn, about 600 tons of are was the 
total output. This should en CDurag"C perseverance in 
fu:·ther developing the property, which has several .good 
pomts, and the propnetors should not l'est satIsfied 
until they have explored the lode at serious depths. 
This lode, which goes strong into the South Comstock 
section, is a powerful and continuom; one along its strike, 
and has every indication of persistence in depth. To 
more fu lly prospect it, a long crosscut tunnel has been 
driven nearly 700 feet on an easement from the South 
Comstock, and is about to be exteuded as far as the lode. 

South Comstock Mine. 

This is on the SO-acre section, situate immediately to 
the south of the Comstock. The lessees, Mussrs. G . 
O'N eili and vr. Flaherty, have let the mine on t ribute, 
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 5~ .feet high, exposing a lode at, 

least l 3 feet wide, which consists, at this point, of zinc 
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 fur ther 40 feet ver­
tical. A short drive, 20 feet, has he en 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 beeoming 
much flatter in descending. Both galena and blende 
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·co-existing at this depth is rathe, favourable for galena 
prospects as mining works go down. O'Neilrs tunnel 
has been driven at 18 feet below the shaft collar for 114 
:feet along the lode, which consi~ts mainly of nodular 
blende and pyrites. At the elld ot· the tunnel a crosscut 
has been drIven diagonally t:5.E . across the lode for 66 
feet without absolutely reaching- the hanging-wall. The 
-are exposed is chiefly zinc blende, in irregulal' lumps and 
pl>tches, the pOOl' lodestuff between the solid patches of 

·ore being soft iron oxide and pyrites. At the end of 
the crosscut a winze has been sunk 15 fee t, and in the 
·bottom of this the zinc are seems more solid. The long­
tunnel from the S. side ot the hill is 97 feet vertic~l 
'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 tiIl1e, and hand-picked at the mine, and 
.realises hom £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 pel' cent. lead (by wet method ), and 114 
ozs. 6 dwts. 16 grs. silver. I have very little doubt that 
,the proportion of galena will sooner 01' 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 availablp., it will inevitably, in the cuurse 
of time, come into the galena-bearing zone of the lode. 
The lode has not yet been blocked out suffici ently to 
.allow of any safe calculation ofthe quantity of zinc ore 
in sight or readily accessible. The quantity of soft, 
worthless lode-matter is considerable, I should say at 
Jeast 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 frOlD 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. zinc. 

A small drive is being put in N. o.n 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 alternatillg ",ith blende, 
.and apparently going underfoot. With the present 
means of transport, I do not think that the ore can be 
.mined and delivered in Zeeban under 30s. per ton, but, 
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improved communication ought to reduce this cost by 55. 
per ton, which, in such a low-grade ore, means a. great 
deal. It has been claimed that the blende avemges 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. I am told that. 
continental buyers offer £4 per ton in Antwerp, ''\'ith 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 thl s way. 

1£ the bIen de ore could be sent to Zeehan for 3s. or 
48. 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 sil ver-Iead ore 
could also be got out without much difficulty or delay. 
The silver contents of the gal ena being a little higher than 
in some of the other mines of the Comstock district, is an 
advantage. But the proprietors, to ensure success and 
make a good mine of it, 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 filnes. 

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 S. lode (Montgomery's) and twu lodes runDing 
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 ol"der to test the 
nature of the gossanous material from some of these 
lodes I took samples from the South Comstock uppet 
tunnel and the Stdckyard lode, which have been assayed 
by Mr: W. F . Ward (the Government Analyst) as 
under :-

S. Comstock: softgossan. Gold trace, Silver, loz. 17dwts. 13gl's. 
Stockyard lode: gossan. Gold, Idwt. Ingrs., Silver, 2ozs. 9 cl wts. 

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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.tade· 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 in similar­
.late country to that on the N. side of the hill. A little 
ri'ative copper, too, is present in the are. 

Macdonald's Tribute. 

, I should have mentioned above that, on the Comstock 
.vtop~rty, E. of the ~ain road, an open cast excavation 
,IS bemg worked on t nbute, on a large galena lode bear­
,ing, N. 20oW. and dipping N .E. An old shaft is sifuate 
just E. oftbe workings, and has cut the lode at 35 feet . 
. The are is poor in silver, but rich in blende. The lode 
.has been trenched along its course northwards, and 
,s,everal tons of blende are sold from it, carryipg 45 pel' 
,cent. to 47 pel' cent. zinc. This is parallel with the 
Boss lode on the adjoining section. A little concen- · 
b'ating 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 are, this tribute would never ~ay 
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 wim 
neither prove nor sustain "the mine. A few yards south 
of this, just before coming to the Comstock rJotel, an 
o.utcrqp of iron .pyrites, blende with a. little galena, courses 
N .. 20o W. through slate country. 

lVOl'th Comstocll. 

,:Section 1546-93M, 62 acres. This was taken up in 
1888, and abolit £ 1200 ' spent in shallow and surface 
prospect'i'ng, which 'was continued witnout results, as far 
as silver-lead ore was concerned; and work was aban­
doned in 1892. I walked over the property, and 
e'xamj'ned "the work which had been carried 011, with a 
view 'of picking up the main lode coming into the section 
frdm the Comstock. 
. naif a chain north of the south bOlmdary, a small adit 
bas ;been driven N.' 800 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 driveu 45 feet in dark slate country, containing a 
.little pyri tes. The upper, or third adit, ahout 550 feet 
,above the South Comstock, has been driven N. 80° W., 
across slate, and ha.s intersected a small vein carry ing 
galena. This vein runs with the stratification of the 

-country, and was the object aimed f~t in stal'tingthe adit, 
but, seeing its unsatisfactory 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 in termediate tunnel has been driven 
N.E. for a couple of chains ( including the approach) to 
cut the Comstock lode. Af ter this, it fo rks ; the west­
erly drive following a soft gossanous lode, which crosses 
the tunnel W. of nor th. The lode carries a I-inch seam 

~ of galena. The gangue is quartzose, and the are is not 
associated with so much blende as usual. The end is not 
'more than 18 feet below th e surface, and no additional 
backs can be got hy cont inuiug the drive. The onll 
possible policl is to sink, but the country is wet, and It 
would be adVIsable to wai t till it is dmined by the com­
'panies on the Comstock sections, lower down. By 
extending the easterll fork a zinciferous lode, which 

"crops out in the creek, would be met with, but no great 
increase of backs could he got. The outcrop does not 
expose the lode sufficiently to see its width, but, f rom 

,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 nor th. The wet coun try and tbe rather heavy 
scrub make prospecting on this section difficul t. 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. 
O ut on the but ton-grass country, within two chains of 

the N. boundary, a N . and S. lon e, with a westerly dip, 
,goes into the hill N. It. width is 14 inches to 16 inches, 
.and it runs in sandstone and quartzite cOlmtry, apparently, 
. conform, bly in direction with the stratification. It is 

, .. 

'. 



" 

41 

'3eamed ·with quartz sprinkled with a little galena, and 
impregnated with iron pyrites. Good backs arc avail­
a bIe, and can be increased to t he extent of a bout 40 feet 
bl, going lower down into the button-grass swamp. 
"1 he hill is a high grassy ridge running across the 
northern part of t he section. The di rection of t he 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 li td e galena, but in different 
·count ry, viz., slaty . The lode here can only be explored 
by sinking. F rom what I have said, it is evident that 
rione of these lodes have been sufficiently tested. 

BO.<;1; Section . 

T his comprises 80 acres (2073-87.\1), in the name of 
R Quiggin, east of and adjoining the Comstock and 
Soutb Comstock sections. A good deal of prospecting 
has been cal'ried OD, but no depth has been attained. 
T he main lode en ters t he section from t he N .E. angle of 
the S outh Comstock property. and bears N. 32 E ., across 
the Doss section, with an outcrop about 20 chains in 
length . J u.t inside the boundary, from tbe Comstock, 
a trench exposes the strong pyritic lode, which, a.bout 50 
.feet further N.E ., is shown again in a lon g t rench and a 
.short crosscut drive, where i t consists of dense iron 
pyrites, and cro~ses fi ssile black sandstone country. 
S till further N .E . are some open workings on the same 
1ode, where the iron pyrites carry blende and som e n10e­
l,?oking gal ena. Some of the latter is reported to have 
assayed 105 oz~. silver, and to ha ve been sold at £15 per 
ton. The lode cOll tains a good deal of blende, which 
.looks well enough where it is not mixed with the iron 
pyrites. V cry little backs are obtainable, and t his 
llecessitates sinking. Further N .E. the lode was driven 
-on, and 30 tons of ore were sent to the Argent mill. Five 
tons of ore were won in -simply cutting t hrough t he lode 
16 feet, which crosses the level diagonally, and" was com­
posed of pyrites and bl ende, with bars of galena. After 
driving 70 feet a sink was begun, bu t discontinued at 
·only tbree feet below the level, owing to water. A shaft 
f rom surface has gone down to a depth of 28 feet. The 
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lode i ~ in yellow clay, and, together wi th the country 
strata, dips W. It is a strong lode, with a so lid outcrop, 
19 feet wide. of iron pyrites. and work has heen aban­

·doned without giving it fair play. To leave off at this 
trifl ing depth from gl'ass 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 outcrop, bearing' 
N. 30° 'V" dipping N .E., and, in direction, 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 NIt. 
Zeehan. A crosscut tunnel into the hill from the W. 
would test the laue not far from surface; but, as not 
more than 30 feet of backs are obtainable, the result 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 
Rome galena. It has been surface-trenched some six or 
seven feet deep, and lower down the hill an a.dit is being 
-driven just inside the E. boundary, to come nnder the 
surface outcrop of blende ore at a depth of about 40 feet. 
It has been driven about 200 fee t, and now seems to be 
about vertically underneath the outcrop, but will have to 
go in further still, as the lode underlies west. The men, 
however, bave been taken back fro m the face 100 feet to 
drive on a galena vein intersected by the adit. A seam 
of galena Ii inches thick, in curly disturbed conntry, 
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 f or 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 fiat 
seams of quartz, and not to l'epl'esent 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 illSt inside the east 
boundary line, is a shaft sunk on a Ib~e or vein running 
west of north in fissile sandstone and slate. A tunnel 
is being driven from tbe boundary to cut this, but has 
not yet connected with the shaf t. I picked over some 
fair-looking galena on tbe small pile of stuff at mouth 
of shaft, but my impression is that this part of the 
property is seamed with small veins rather than fissured 
by any definite lode-channels, and, on tbe whole, the 
deposits of are are likely to be irregular. 

Clarke's Section. 

1'his is an SO-acre block, N o. 4094-93~I., -in the name 
of E. G. Clarke, formerly Tasmanian Land Exploration 
Company, and is situate south of the Boss. The Boss 
west lode passes into it, and it has, further, two lodes of 
its O"\vn traversing the s.ection from the S.W. corner to 
the N.R About 400 feet west of the ,vest boundary 
the old main shaft is sunk IOU feet, and bottom levels 
are said to have been driven N. and S. for 275 feet, the 
south level in ore which has been stoped out to surface. 
The ore - a high grade galena-blende-is said to be the best 
on the 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 ceftsed SlX years ago. 
The hoisting plant, is reported to have been inad equate; at 
allY ra.te, after considerable expenditure on shafts, the 
company suspended operations. I could not get under­
ground, alld can form no proper opinion of the mining 
pl'ospects, bllt the lodes which traverse the property 
deserve a better fate than their present neglected state. 
The country-rock is conglomerate and sandstone. 

Stonehenge. 

Section No. 41:-32-93111., 80 acres, is south-east of the 
prcceding. Three loues bearing ,vest 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 are 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. 2876-87M., 80 acres. This is situate south of the­

South Comstock, and is favourably placed fol' the· 
extension into the section of the lodes from the South 
Comstock and those from Clarke's section. N otbing' 
has been done to prove these yet, but if work is resumed 
at this gronp of mines, the sectlon ought to be thoroughly 
prospected. 

Carson's Sections. 
No. 4005-93,[, 65 acres, and No. 4476-93M, 65 acres,. 

situate a little to the E. of St.onehenge, have two 
lodes bearing IV. of N., which pass northwards into the· 
N ol'th 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 fo r the 
cost of transport into Zeehan. If the adit were con­
tinued further, it would cut the western lode. The backs 
here al'e 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 maiu 
sha'ft and tunnel are situate, near the east end of the­
Tasmanian tramwa~. The slates strike. N.E. and dip 
S.E. The lode is a large blende-py'l'ites.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 bu['nt timber. The low 
!iil vel' ratio of the ore, and the wan t of communication 
with Zeehan) are great drawbacks. 

N01°th Tasmanian. 
These blocks appeal' now on the chart in the name· 

of A. E. Shillington. They compri,e 182 acres, yiz., . 
No. 3699-93", 73 acres; No. 3700-93'1, 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. throu~h the !:l.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 f eet, and levels opened 
out on a good-sized lode, which has been stoped out, r­
believe, to surface on a good run of galena-blende ore. 
The underground workings are now inaccessible. The ~ 
lode bears N. 20° ,~r . and dips N.E. The ore has a 
solid healthy appearance in the specimens which I picked' 
up at suriace, but would have to be dressed . The sil ver-­
ratio averages a little under I ounce to the unit of lead_ 
Mr. J. G. A . Stitt, of Zeehan, reports numerOtiS assays 
of the Ol'es as sold to the Queensland Smelting Com­
pany! viI" ... :-

Kaoli n and Gossan ore, 328 07.8. Silver, 39 ala Lend 
" 87"" 7 °/0 II 

,. 76 n " 13 °/0 " 
Galena, first quality 75 J) " 76 % 11 

" " 70"" 74 0/0 " 
" " 67" n 71 °/0 !1 

" 'I 65" " 73 ole " 
II second quality 54 II II 61 °/0 1l 

" II 49 1l " 52 % " 

" " 44 II " 66 °/0 " 
But a sample of galena pickecl 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. 

W e have slates and sandstones on this property on the 
E., while to' the W. igneous rock occurs, 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 tributor. ' t ime. I am told that the 
pumping plant, which was removed when work was 
foi topped, was in adequate for managing the water at the 
depth reached. 

Ahout 200 feet W. of the main lode is another one, 
coursing N., 10° W. Both lodes dip N .E., but the ­
western one is fla tter, and there is hardly any doubt that 
it will junction with the E . one in de[>th. The form er -
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·ought to be cut in depth by a crosscut 'V. from th~' 
bottom level on the E. lode, and this should be cjone by 
,anyone who takes up this property. : 

An adit has been driven W. 200 feet on the middle , 
section with tpe view of cutting these lodes, but I believe 
it will have. to be extended a little further before inter" 
secting! ThJs- 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 \vith Zeehan 
and the necessary capital, this property, with the highel' 
price of lead, possesses encouraging pro:3pects. I ts 
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 S. vV. corner. I"t 
is a pity to see a legitimate prospecting property like this 
lying idle. 

Britannia Section. 

No. 1512-93,1., 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: 
8everal lodes are known to exist on the section, but th~ 
most important Oiles are the two parallel lines of lodes 

·coming in from the south, and traversing th'e· Britannia 
section in aN. W . direct.ion, and passing out of it near 
its N.'''. cornel'; and the two'l' .L.E. parallel lodes, 
'which cross the N . W. COl'ner in a N .E. direction. The 
1atter are the principal ones . The westeFn lode has a 
strong outcrop traceable for 7 chaills, and the eastern 
lode for 14 chains. On the eastern T.L.E. lode a small 
prospecting shaft was sunk 12 f eet about eleven years 

.ago, upon the discovery of galena in the creek. A 
bucketfull of bien de and iron pyrites was got up, but 
the water proved too heavy, aud nothing further W {L :;; 

-done, except at surface. A trench a few yards S .W. of 
this shaft shows a lode about 6 inches w{de, said to be 
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widening under root, which consists of blende and pyl'ites~ 
with a little fine-grained galena. It carries some soft 
pug On the hanging-wall. The country-rock is slate, 
striking N.W. and dipP'ing 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 :10 feet on a 
blende and pyrites lode containing a little ga.lena, and a, 

further shaft of about the same depth was sunk on some 
highly al'gentifel'ons galena. The No. 4 adit bas been 
driven N.R. through slate. and cutting the E . lode at 
about 140 feet in an g. cl'osseut, in which the lode is 
about 10 fee t wide, 6 feet of which is a solid lode of zinc 
blende and iron pyrites, carrying galena. The remaining 
4 feet are composed of soft pug, P)"l'itOllS and zincy 
matter. The ratio of silver obtained is I! ozs. to the 
uuit of lead ; a little copper is also said to be present in 
the ore. A ltogether, it is an ugly mixture. A little 
further on i.n the crosscut is a small s.eam 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 adits 
have beeu driven at right angles to eaeh other, No.1 
going north, N o.2 going west, or a little north of west. 
The No.1 adit has been ex tended through slate country 
102 feet, and under a strong gossan outCl'Op . At 70 feet 
a quartz lode was cut, 2 feet wide between walls, carrying 
4 inches of ga.lena, clean, a.lId with no blende. This are 
assayed ,1 little over 1 oz. silver to the unit of lead. 
The vein bears N .E., consequently, pal.'al1el ·with the E. 
lode, which is ahead of the adit. From. the indications 
at surface I t hiuk the adit will shor tly enter serpentine 
country. At t.he contact line, pos::.ibly, 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 
satisfactorily proved. The country between the lodes is 
veined considerably. Of the two systems the T.L.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. 

IV 
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The No.2 adit has also been driven 102 feet at right 
angles to No. I ; nothing has been cut in it so far, and 
it has some distance to go before int.ersccting the E. lode. 
The lin e of one of the Tasmanian lodes crosses it at or 
ncar the entrance, but though both these lodes, if con­
t inuous, 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 driven north--west for about 170feet, with the 
object of intersecting the west 'l'.L.E.lode, under a strong 
outcrop -which crosses that cornel' to the S. boundary of 
the Britannia Extended. About 30 feet from aPl?roaeh, 
and 18 feet from surface, a 6-feet band or pyritIferous 
and iron gossan crosses the tunnel, and has been passed 
through. The present end of tunnel cannot he far from 
the lode, which is underlaying to meet it. CJose to the 
face there is a vein of quartz, and water is flowing freely. 
The tunnel is in pink and yell ow clay, the decompos'ition 
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 2l feet, with a crosscut extended 
hom the bottom to cut the Jode, whi ch, I-foot wide, 
dipped out of the sbaft at 15 feet. T he lode is a galeua­
pyrites one: the bottom of the shaf t is ill curly slate, 
with quartz and a little pyrites; the crosscut has not 
been driven far enough to reach the lode. 

There are other prospecting ,,"orks on the · property, 
some of which I did not see; others, I need not par­
ticulal'ise. The section is conveniently situated with 
I:egard to the G rubb (Col. North) railway, via Shill ing'­
ton's lin e, 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 deyelopments. As the E. lode underlies 
west and the W . lode east, they will probably unite in 
depth, and one of the aims of those in cbarge of future 
work should be to explore them at the junction. 

,.' .. 
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Britannia E.'t'tended. 

This block, N.E. of the Boss and N.W. of the Brit­
annia sections, is better known as t he Susannite, owing 
to the occurrence of highly argent ifcl'otls mimetite 
(al'seniate and chloride of lead ), which at firs t was COIl­

jectured to be susannite, a variety of leadhiUi te (sul­
phato-carbonate of lead ). The banol-shaped crystals of 
this yellowish resinous-looking mineral have been identi­
fied as oampylite by Mr. W. F. Potterd, and this iden ­
tification has been confirmed hy an analysis made by 
]VI1'. 'V. A. lVlacleorl, B.A., B.Sc. Dnring the investi­
gations a question al'ose whether the mineral might not be 
,,,hat Dftna calls pscl.ldo-campylite, a pyromorphi.te which 
assumes rounded forms l'csc111bling campylite. It fLppeal'S 
that t}}C bou ndary is vague between mimctite and that 
variety of pyromorphite .i n which arsen ic tak es the place 
of phosphorus. The increase of arsenic causes pyromor­
phite to pctSS into mimeti te, and when the barrel form is 
present there is scarcely a doubt as to it being c1.Lmpylite. 
In the present instancc, "Ive may cons ider the mineral as 
t rue campylite, i.e., an arsenical pyromorphite or 
mimetite, which crystallises in barrel-shaped c rystals. 
I t is associated with other crystals having the mamm­
j1]al'Y and acicular habits of pyromorphite and rnirnetite. 
I notice t.he lodes marked on local plans of this section 
a,L' C called mimetite lodes. This r ich secondary orc is 
characterist ic of the upper part of t he lode, and is mixed 
with soft decomposed pyrites down to the tunnel leyel, 
which is not more than 35 feet befow surface. The 
pyritous lode bulks I !. ozs. silver to the unit of lead, and 
the athcl' lode in d l'lve 1 oz. to t he unit. A tribute 
party of foul' are working~ but had not effected any 
sa.les when I was th cre. They had a small pile of orc 
outside tunnel, which they claimed had given assay 
retllrns up to 116 ozs. silver and 7 per cent. lead. 

This Ore will lnhllibly clllwge to leacl sulphide in 
depth. The west dl'i ve on this property has been driYen 
200 feet. It intersects a strong pyrite-galena lo(\e 16 
feet to 18 feet wide, with rather low silver contents, 
under 1 0". to the unit. There is no blende with this 
ore, and on any other field such a lode would not be 
left un explored. But nothing much call be done with 



50 

the pl'opel'ty by small tl'ibute parties. The lodes invite 
thorough testing in depth. 

SILVER STREAi\I DIS'l'H1C'l'. 

This mu st be considered "with the C01l1stock field, of 
which it forms the western part. I t comprises the 
sections Iyjng immediately west of the Comstock alld 
North Comstock. Geologically, it shows 1'(101'e pro­
nounced signs of tho proximity of the serpentine than 
the general ity of the Comstock mines . The succession 
of strata going E . to 'V. from the Comstock ~1ine to 
the base of Nlonnt Agnew would be-- 1 limestol1t:, 
2 quartzite, 3 SfI.ndstonc, 4 black slate, 5 quartzite, 
6 serpentine, 7 gnmite: the serpentine intl'LlSiyc into the 
sedimentary strata, and the granite subseqllent to all 
others. T t would require Gonsiderable time to go oyer 
all the surrounding country and trace the geological 
boundar} lines, but by walking westwards, I though t I 
could fi x the gra.nite contact somewhere in the SWflmpy 
flat 011 \V. Thoma.s's section, K o. 5028-93M. The scrpen-· 
tine is seen along the Trial I-Iu,J'bour Road, in cOlltnct with 
the sedimentary rocks ~ little to the ,,'est of the South 
Comatock M inc, and a150 on the Colonel N ortll \V est 
Section, so that it is evident that the lTlincl'a\. deposits 
of the Silver 8tl'earn dist rict are situate neal' the ser­
pentine eont8Jct lines, and have probably been indirectly 
illfiu eneed1Jy the roch. There is, howe ver, no necessity 
to J'efer them directly to anything but the granite 
period, notwithstanding the presence of minerals com­
monly found in serpentine country, e',q., urllcite (:), 
ma.gnetite, c1 inooh101'e, &0. 

Proceed ing westward from tIle Comstock section, we 
cnter a 39-acrc block, 970-931\1, where the country is 
quartzite, covered with button-grass. On the top of the 
hill is a seam of gossan, ,ybieh ~ransgresses the country 
strata with a bearing of N . 10° E. It goes clown 
verticall y from 2 fee t to 12 inches wiele, flild with a fail' 
wall on the E. side. This is about 230 feet above the 
Comstock. Passing further west to 

O'Neill and Bennett's Secti(m, 
71 ncres, No. 3712-93M, the quartzite euuntry con­
t inues, and on the top of the hill is ~ deep cut through a 
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strong iron and quart? outcrop 4 feet wide, and bearing 
N . 25° \V. On the N. s ide 250 to 300 feet oE dr iving 
,,,Q uid g ive a couple of hundred feet C?:f backs. The 
gossan carries no metal , but where exposed looks a. ve l:Y 
likely capping for a lode. About 250 f eet furth er west 
a ~ hal1ow cutting exposes a,nother iron outcrop, about 
3 fect wide. A few hunch·cd feet of backs could be got 
here from the east. r beEeve these outcrops CO V el' 

silvel'-le",d loues, and an attcrnpt ought to be made to get 
below them. S ince these notes were penned 1. have 
heard that one of these lodes has been recently Cll t a t 
120 feet below surface, and that it ton of galena has bcclI 
sold fro m it, netting £ 10. 

The hill here falls off towards t he sea, and all extensi vo 
view is obtained of the timbered sorpentino connt ry to 
the S. W... . In the south ern pad of the sectioll t here is 
:it bold projecting outcrop of magnetic iron Ol'e, which 
can be trflcecl for about 7 01' 8 chains south down to t he 
blind creek in gully, 60 feet deep ; bu t fu rther west 
add itional backs cou ld be obtained by driving a crosscut 
tunncl. A t the southerll end the outcrop is not so clense, 
but more gossan'olls, Going N . ' V. and across gnlly, 
.about 150 feet fur t her west, .is anothcl' iron all tcrop, 
wher~ gold prospecting has been carriecl on, Wh ile the 
quartzite country is bare, t he iron outcrop is covered 
by a l1 fl-l'l'OW belt of t imber , evidently denoting a rnO l'e 
favourable soil for forest growth, The magnetic iron 
seems to be surrounded by qU<l..r tzite country , and t hus 
to partake of the Hature of a lode, but 1 am vcr)' 
doubtful as to i ts occupy ing an independent fissure, or to 
i ts having any oth cr connection thn.n 'with the neigh­
bom'ing serpentine, which may also be beneath it. The 
question ought to be set at rest by prospecting belon' i t 
and a-long its wa-lIs, w here the deposition of 01'0 is most 
likely to ha vc tt.ken place. 

Sil1:e1' Stream, 

Section 2223-93JJ, 62 acres, A , P. Anderson, is due 
west of O'Neill and Bennett's property. Work on a 
lode, bearing east of nOI,th, wa.s stal'ted te ll or eleven 
years ago, anel ha.s been cnrriecl on in a desultory wa.} , 
the mine falling into th e hnnds of tributor!!, and meeting 
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with t he usual fate. A shaft has been sunk 50 feet down 
to No.1 level, and thence continued 27 feet by a winze to 
the ]ower adi t . Payable ore -was stoped out above No. 
I level, and No.2 level has been driven 600 feet, hut for 
a length of 500 feet it was not more t han 30 feet from 
surface, and only an additional 45 feet were gained in the 
last hundred feet of the dri ve. The lode is wid e in 
places~ but averages three or foul' feet. From 1vhttt 1 
learned, upwards of 200 tons ore had been sold, but Imv i1l 
silver contents. The silver ratio is reported not to have 
exceeded balf an ounce to the unit of lend. The orc-band 
l1a8 been as much as fi ve or six feet wide in this lode, 
a.nd it will doubtles8 recur in depth, but nothing can be 
done without the necessary capital for sinking and drain­
ing. The Silver Stream lode is the principal one known 
in this part of the fi eld, and has been left alone far too 
long. ""Vhen th e district is brough t into communication 
with Zeehan there will be some chance of a vigorous 
development of th e property. A few chains south of 
the shaft the eastern friDge of the serpentine coun try is 
met with , but at the mine itself 1 saw nothing hilt 
quartzite and dark clay-slate. 

Three or four chains north of the south boundary, a 
t unnel about a chain long has been driven S 10° E., in 
what appeared to be serpentine. I t passes through wh"t 
was described to me as the copper format ion , 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 hand is none too cncoUl.'2ging; 
the ore is sparsely disseminated and does not seem to fill 
a fissure. From what I noticed in t his journey, the 
serpentine in various parts of the field appears to contain 
disseminations of copper ore, but there are no knO'wll 
copper lodes, and it is very doubtful whether the mag­
netite outcrops pass into copper pyrites in depth. The 
margins of the magnetic iron masses are the most likely 
places for copper ore. 

Silver Stream, No, 1. 

N o. 4760-93'1, 70 acres, Thomas and G lock. This is 
a property N .W. and adjoining the Silver Stream. I ts 

• 
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characteristic feature is a large outcrop of magnetic 
iron, several chains ""ide, forming the top of a N. W.­
S.K timbered ridge, which passes through the section. 
This iron belt passes in to the adjoining section on the 
west, and :3 01' 4 ch ains into the Silver Stream on the 
south-east. O'Neill's rnagn etic iron outcrop on the 71-
a.crc section is supposed to be its continuat ion, and though 
that hlow seems a little north of th e line of strike, it Ull­

doubtedly has some cOl1 l1 ecti ol1 with the occurrence. The 
big deposit of magnetite is a most interesting geological 
phenomenon, besides claiming attention from a mining 
point of yiew. I t is desirabl e to attack it at a reasonable 
depth and determine whether it caps a pyritic lode. T he 
surface indications 8h mv that in its more solid portions 
it is a mass of dense magnetic iron orc witlwut any 
symptoms of a sulphidic lode beneath it. T he view 
which a prospector habitually and naturally takes of 
oxidised outcrops is that they graduatec10wnwards into un­
altered sulphides : and such a view encourages him to aim 
!It 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. But there is grn.ve 
doubt whether the same thing always holds good in 
gabbro and serpentine country. In th ese latter rocks 
concentrations of Iron oxide are assumed to take p lace 
during tbe crystallisation and differentiation of the 
magma, and are thus distinct phenomena from those 
connected with the formation of lodes. A cut in the 
gossany clay and iron toward s the north end of the ridge 
shows an earth which certainly looks like t he decom­
position product of an igneous 1'ock, which might have 
been serpent ine or a contact rock. I t contains small 
glistening talc-Hke flakes, somewhat resembling decom­
posed enstatite, hut which are probably clinochlore, a 
mineral of the chlorite group, often a,ssociated wi th 
serpentine and its contacts. I n 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 cr eek 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. 
T his concentration appears to have pl'oceeded in a 
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N. W .- S .E. line, anel, as a whole, to have been connected 
with the contact either of granite with serpentin e~ ot' of 
the latter wi th the sedimenta,l'Y rocks aga,inst 'which it 
impinges all along this line. It is quite possible that 
some cOPl)cr ore concentrations may occur in connection 
with it, t hough no decided signs a rC noticeable. The 
most likely positions for ore of any kind would not be 
bel ow it in depth, but on its flanks. I believe a local 
association is driving from the adjoining section to get 
well into t he iron formfttion . If this tunnel is continued 
far enough, we shall know more about the body of ore 
-than we do now. As an orc of iron, this large blow may 
at sorne future time im part vnJue to tht property. 

fiPm . Thomas's Section . 

No. 5028-9:h1, 80 acres. This was formerly held by 
the Tasmanian Silver Prospecting Compa,ny, and sub­
sequently by H. D . Marsh. The magneti te on the 
preceding section runs into this, and is evidently close to 
the grani te contact. A little furt her W. is quartz­
to nrmaline rock , and t hen the granite of .iVit. 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 serpen tine. Some blende and pyrites 
fro m M'Clochlin 's shaft show that a lode of some kind 
has been struck. The mica-like mineral in lnrgc pl ates, 
slightly greenish, and with greasy lust re, seen on the 
heap at mouth of shaft, is c1inochlore, and the ore deposit 
'would appeal' to he a contact one. Clinochlol'e is a 
-seconda,ry mineral, and this is justthe position in which i t 
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 unwatel'cd, no opinion 
·ca·n be f ormed as to the prospects of mining here. No 
good shoot of galena has been met with : the g l.'ound is 
low and swampy, and all ·work would have to he 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, serlous work 011 ,,·hi ch has been neglected for 
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.. several years, owing to circumstances already alJuded to. 
In consequence of the blende ores nm\" being mal'kct­
'able, and with the higher price which has been ruling £01' 

-lead and sil ver for :some time past, it a.ppears to me quite 
-practicable fo r some of these abandoned TIl ines to be 
--profitably worked, if only there is the means of cheap 
-t ransport to Zoehan . The 'l'riaillarboul' road does not 
,give this facility, and the Colo~el North railway stop, 
-& good way short of the south end of the field. 

Communication by tram, e it her by one route 01' 

~ another, seems to be the only remedy £01' this Ull£Ol'tu­

'nate isolation, and the knowledge that it _is to be applied 
,-will, without <\. doubt, l'cviyc interest in the dormant 
sections. Of course, a. line running out to the field will 
'llot have full t l'a,ffic immediately, but 1 anticipate i t 

-'would at once ~ec llre a fail' quantity of ore from the 
-Comstock a.nd South Comstock min es, besides whieh 
:it would com-er stores to these and other mines I'e­
,starting. 

The field can be a.pproached in t wo ways. First, 
"there is the Queen Extended route to t he Comstock and 
.south Comstock mines. These mines a t e fh e mites ftom 
,the Zeehan rail-way station. There is a tram-line fo r 
;about half the distance, and the extension of this for a. 
'further 2t miles would ta ke it as fa.r a.s t he Comstock. 
-This is the route favoured by those lntel'ested in the 
'Comstock gl'onp, as being the shortest and most direct 
-one to the mines at their end of the field. The draw­
back to it is that it will have to climb t he hill from the 
-present Queen extended tram. The Trial Ha.tboul' road 

_ -ascends 350 feet from the Queen bridge, and t hen 
-<1eseends 150 feet to the min e, and t he tram-line could 
-not avoid a.t least 250 feet of this ascent. A survey, 
,·however, would show whether a com-enient line could not 
--be founel. Of course, as the Comstock mines ,,,ill be the 
~hief immediate customers of the tram, their position ha.s 
to be kept in view. Another thing to be considered is 

--that if th e Comstock is to be on the main line, which 
>will be ultimately extender! to Heemskirk, then the mo>t 
-direct route should be taken, and the companies in the 
-other parts of the fi eld left to l'onnect with it by horse-
-tl'am. It would be desira.ble to see whether thc Qucell 
... Extended l'oute could not be taken lip to the Britannia, 
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Susannite, Hoss, and so Oil, to the Comstock. It would 
thus serve most of the mines wh ich are 110W working. 

The other way of opening lip the field is by making 
nse of the Colonel North railway (Grubb's tram). 
which could be extended to the Comstock in two ways, 
viz., (1) by a direct route of It miles from a ]Joint 
on the existing line due west a,c 1'OSS Shillington's, 
Britannia, and along the north boundary of the Boss; 
01' (2) by abont a mi1e of new tramway connecting with 
the old Tasmani an tram, wh ich communicates with the 
Comstock by a two-mil e track. This route is the more 
circuitous, but each route passes through sections which 
arc Ekely 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 195-87~1. It crosses Shil­
lington's section from E. to VV. in to the Britannia, where 
prospecting is going on upon lodes which I have described. 
It then continues westward into the Britannia Extended 
0 1' Susannite ground, where exploratory "'ork is being 
conducted; and thence along the north boundary of R. 
(.luiggin's Boss section, the lodes on which re~lire more 
a.ttention than they are receiving at present. E rom here 
it enters the Comstock section, leaving the Syl vester 
mine close at hand to the N .. n,nd 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 a·n a1ternative 
route (2), filling up the existing gap between its line 
on section 1584':'911\[., and th e 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 
,,!ready climbed the hill, while the Queen Extended 
would have to find a w"y liP, and that it is the shortest 
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due west route hom the Zeehan railway :3tation. In 
support of the Queell route, it is contended that it is a 
natural line of extension of the town tram, and wOllld 
best serve the mines in the northern pad of the field. 
W hichever of the two routes be adopted, it will have 
the effect of making work possible on sections wh ich 
have long been condemned to enforced idleness. 

It must not be expected that a large tmffic will attend 
on the line all at once. Capital bas been u nfairly 
diverted hom the district, and it "\vi11 take some time to 
secure its ret Ul.'n. There will, however, be an immediate 
return from the South Comstock , and probably f rom 
the Comstock 1)1il1e; and others certainly will follow. 
The distr ict will in t ime supply the Zeehan mines with a 
fair quantity of t imbel', and the smelting works with 
flux, all of whicb will be carried by tbe proposed line. 
:NIine-owners will be able to get stores and machinery 
to the fi eld economica,lly and with ease. I antici­
pate con fident ly that the linc will be instrumental 
in <1.sstll'ing a reasonable meaSUl'e of prosperity to mines 
which are now either langui shing 01' abandoned. ' iVhat 
I chiefly fear, is that sections will be taken in hand by 
small prospecting associations, who, with insufficient 
capital, cannot carry out the work systematicall y 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 namc. 
W hat is wanteel, I repeat, is for companies well provided 
with capital to begin serious work, with the determination 
to see it through ; andl have no doubt that perseverance 
on those lines wonld be rewarded. Hitherto the lodes 
have been too far f rom Zeehan to pay for ore transpol't, 
and perhaps too near to be floated into important com­
panies. If they had been more distant and less acc'essible 
they might have had a better chance of attrRcting 
capitaL The worst detractors of the field cannot deny 
that it abounds wi th mineral. ~Vlost of this cannot be 
realised profitably under present conditions of tran'por t, 
The zinc blende, which is so prevalent, was 1vol'thless in 
former days, but is now ,,1. marketable product, and, with 
cheal) tr:~nsport and smelters neal' at hand, can be turned 
into lard cash. This are, a.nd t11e al'gentiferolls galena 
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f ound on so many "'CctiODS, suppl) good reasons why the 
field should not be allo·wed to remain in its present 
unde,·elopod state. If t reated properly, it may be 
ex pected that in the future this district will become all 

important adjunct to the Zeehan system of min es. 
I do not know that the serpentin e coun try tn the 

south-west has been properly explored for lodes, but, 
geologically, it is quite as favourable a matrix fo1'8ilvc1'­
lead lodes in this Colony as the Silurian strata arc, il,ncl 
it would not be at all surprising if prospecting resul ted 
in uncovering some important lodes between t he Com­
stock ;J,ncl Trial Harbour. The most likely zones ill 
that country would be on the contact line between the 
gabbro and granite, where the granite begins neal' t he 
Agnew, and again further west neal' the coast line, where 
the g l'anite joins the sorpentine. These contact boun­
daries f Urll ish lines Ot weakness, along which, under the 
stimulus of intrllsive rock magma, deposition of ore is 
apt to take place. 

If evtntnally the tin groulld at l-Ieemskirk is prot"ed 
to be valuable, and this is quite possihle, then the 
country west of Zeehan will assume additional import­
ance. Be this as it may, Zeehan, surrounded by coun try 
which invi tes the pl'ospector and investOl', must remain 
for genera tions an attractive mining cent re. 

Trial .11arbow' and il1t. l leemsk1'rfl. 

I combined a visit to Trial H arbour with my jOllrney 
to Heemskirk. On the maiu road , about half a mile 
west from the South Comstock , a small Cll t has been 
made into the se rpentine, on .1 15-inch quar tz vein, which 
carries a little aurife rous pyri tes. This is 5 01' 6 ch ain~ 
north of the so uth boundary of the Col. North W. sections. 
I t 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 l'oad is imperfectly 
serpcnti nised, and fres h gabbro is seen just beyond 
)1 'l vo1"5 cottage in t he Toad cutting on the left.. .A 
little iron and copper pyri tes can be detected in it, bllt 
thcl'c a re no safe indications of anything' l?ayable. The 
gabbro seems inclincd to become amphibolitic nlor;g thi~ 
road, indicating its proximity to granite Abont i -mile 
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further on, a large iron gossftn outcrop crosses the road, 
hut no trial of it appears to have been made. The 
Heemskirk granite ilH'ades the gabbro country nent' the 
Agnew Creek. This latter rock -is the bill ish granular 
stone seen on the road, and used as road metal It 
merges g radually further E. into a mol'C typical ga.bbro 
of coarser texture. The gt.'an1te of Heemskil'k in its 
fresh anel unaltered sta,te is a handsome roek, consisti ng 
of pi nk orthoclase felspal', abundant dark mica, and 
quartz. '¥hcl'c it is tin-bearing there is a development 
of white mica, a fac tsuggesti,'c of the secondary nature 
of th is mineral. In places, the g ranite is converted into· 
gl'cisen, Or a quartz-lithie-mica rock. The toul'mal ine 
of the stanniferou5 granite is very abundant, and ranks 
among the finest in the Colony, Fine cabinet specimens 
are freely obtained. 

Bow'he's Alluvial. 

I looked at these t in "'orkings, which are on the Agile,,' 
cl'eek, just at the change from the gabbro country to the 
gl'a.nite. Abollt 3 feet of wash rests on the coarse bed­
rock gl'auite . This d rift is full of large stones of g'1'3nite 
and quartz-tourmalin e rock. ::\11'. Bourke had been 
sluicing here for eleven months, and had found the 
ground vcry patchy, but had struck a rich spot just 
belore my visit. Here, and a,t the Big Orient, there 
were 5 rncn at work. 

The lIeemskirk granite country covel'S the Urca 
between the Agnew and ()riel'lt creeks, and on the plateau 
S. V·l. of the latter creek we ha \'e schistose quartzites. 
beal'ing N. 30° W., and dipping K.E. At the creek 
above Trial l-Iarbour these are replaced by somewhat 
indurated serpentine, which, at the harbour, forms the 
high bank hinging the ocean iiohore. About 28 chain2-
N . of the harbour granite comes jn, a.nd the sel'pButine 
shows signs of contact metn.rnorphism. 

T1'iol Harbour Nicltel. 

A bout half a mile south of the harbour, on the hill 
fa,cing the ocean, a shallow shaft, 180 feet a.bove sea-level, 
ha.s been sunk in soft sel'pentine, which contains some 
impregnations of sulphidic nickel ore and a little zaratite, 
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Outside the shaft arc five bags of ore and a barrowful of 
green nickel-stained serpentine, but I could not see any 
sulphide orc in the stones on the heap. A vcry good 
specimen wns shown me at Smith 's, a.t the hfLl'boUl:. 
This shaft !3cems to be fol1owin&, an irony vein l'lmning 
N. W. Thirty feet below the shaft colla r a drive has 
been extended 26 feet from approach, with the vlcw of 
intcl'sectins- the njckeliferous vein. For the last 12 
feet the dL'l\,c bears N. 800 Vv., in masslve, but somewhat 
decomposed serpentine, with iron orc seams and white 
patches of magnesite (the carbonate of magnesia) . The 
drive ·was suspended when I visited it, bllt it ought to be 
co ntinued to the shaft, anel the behaviour of the nickel 
vein ascertained. At present, al1 th at can be said is that 
there is undoubtedly a concentration of nickel ore in the 
serpentin e herc~ but whether it will be foulld to dc\relop 
into anything payable is problematical. To the east of 
the shaft is a wide iron gossan, which no doubt covers a. 
f erruginous belt of the ser pentine, but it i~ improbable 
that it is the capping of any lode. These lodeless gos­
sans are characteristic of sel'pentine country, and haye 
often leel to fruitless ·work. They do not mark tbe 
COurse of any fissure, but represent a magmatic concen­
tration of i ron in the cooling rock-mass. On the north 
side or the hill a long t unnel bas been driven S. into the 
serpentine, 150 feet n"bove sea-level, towards the surface 
g'ossauous outcrop. I follo·wed the adit some 50 or 60 
teet as far as the water ",'!ould allow me. There are no 
indications of productive lodes in this serpentine, bu t, 
theoretical1y, contact ore-deposits ollght to occur along 
the common boundary of serpentine and granite, and they 
may possibly yet be found. 

The g ranite country to the north is a plain of marine 
denudation, l·ising gently tmvards the Heemskirk range, 
fUlTO"lved with gul1ies and strewn with 'YfLter-WOl'n granite 
boulders, and exposing round bosses of the same rock. 
E,-el'ywhere solid grfLoi te underlies the soil a few feet 
below the slll'fa.ce. 

fliIonta,r;u Mine. 

This abandoned claim is situate a.t the foot of South 
Heernskirk and between the Cumberlanc1 Mine and the 
main road from Zeehan. 1\11'. 'Matthew Bullen resides 
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'on the property, and showed me rounel, g ivi ng me sundry 
information. I saw in h is house a splendid IlUg&'ct of 
tin orc found in the Th'Iontagu Creek, and ev idently 
bl:ought down fr om somc lode on Heemskil'k. An old 
main shaft is situate above the c reek. This was sunk 
120 feet, It well of 120 feet left, and a drive put in at 
100 feet for the creek An E. and VV, lode was cut ltlld 
driven upon for 12 feet. '\There cut the lode is said to 
have been 10 feet wide, but vcry poor, consisting of hard 
quartz-tourmaline roek I t iyas very il'l'cgnlal', cutting 
out into barren rock, and no further work ","vas done 
when the funds ran onto 1 believe it few tons of t in orc 
'were obtained. The main lode is intersected by a 1\. 
<:l:nd S. one ill the ~1ontagu Creek, and at the inter­
section the latter is two feet wid e ; 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 becn 
sunk between this and the main shaft. About 20 fe et to 
the ·west, lower down the croek, are two 01' three small 
parall el veins, but not stanniferolls a.t oHtcrop. Alto­
gether there an~ O\Cer a doz en lodes and veins of tOlll'­

maline, which cut through the line of the N, and S. lode 
in this creek. The latter lode is tin-bearing at surface 
'\"here the others intersect, which is just ",bat migh t be 
expected. As usual, the veins do not shift at the 
junctions. 

The 1\10ntagll main lode can be traced at surface £0]' 
qui te a quarter of a mile along its course E. In th is 
direction a prospecting sha.ft sunk on it discloses abou t a 
foot of tourmaline quartz rock in decomposed granite. 
Further up the hill the lode is crossed by another from 
the north, The most eas terly shaft is 20 feet deep, and 
in this Mr. Bullen cut t he lode 2 feet 2 inches wide, 
carrying fail' ore, A pecllliarfeature in this lode is that 
in its 'western part the tin ore is gr ey and brown, whilt.~ 
east of the split it changes to a sharply crystallized black 
orc. 

The present position of the cla.im is tha.t two or three 
tons of tin ore per year can be got f rom t he stone at 
surface single-handed by simply hand-crushing and dolly­
ing, and there is eviclently a good deal of tin in the 
surrouuding country. vVhether a resumption of acti\'e 
,"York woulcl result in success is difficult to say. The 
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llcce.ssity for sinking is a drawback, and the buncllJ' 
nature of the ore is another damaging factor; still , the ­
lode ha s not had a fai r trial. 

Federation Tin ill-i,le . 

.Formedy the New \Ve5t Cumberland, compnsmg 
256 acres leased to tT. H. lVJ Ull 1'0, vi7- ., No. 3689-93M, ~ 
40 acres; No. 4143-93M, 56 acres ; Nos. 3688 and 
3919-93", 160 acres. This min e, on the south end of · 
:\iount Heemskirk, is 3 miles from Trial Ha bour, and , 
12 mil es by road f rom Zeehan . I t has been recently 
t3 ken over by new on-net's, who in tend testing its value 
in a ~'ystematic way. They have put the battery in . 
order, which is now equipped ,\"ith 20 head of stamps, 
a Frey's stone-breaker, 3 classi£ el.'s, 8 }'l'ue van nf!rs· 
(4 wi th cOlTugated belts, a,na 4 with plain ones), convex 
slime-table, 2 Pelton wheels (one to d rive the vanners, 
the other the battery) . The water is brOllght through a . 
i -inch column at 250 feet of pressure, and with an­
"ddi tional head of 200 feet above that, making altogether · 
4i)Q feet of pressure anl.ilable. A race has been cut 
1 i mil es h om the dam to the in take. T he supply i. 
abllndn,nt- mol'e water , it is said, running away in the 
height of summer t ban would be required for 40 bead , 
of stamps. The old battery site wa." lower do\vn the · 
creek , a hundred feet lower than the new mill. T h e 
proper ty has been practicall y idle for fi ve years; and·, 
the old p roprietor s gave it IIp altogether the yea r before ·· 
last. F rom ·wha.t I ca,!) learn, t he association of iron .' 
·wit h the tin ore, on Section 3688, baffled the dressers , who·,· 
were not up to t<l.ble work. They also had a large 
percentage loss in dressing the bismuth fou nel with some 
of their are. This applies to th e old portion of the , 
pJ'operty, which the present mYllCl'S have no intention · 
of working. An inclillcd sclf-a.cting t ramway for 20 
chain s, the top of wh ich is 450 feet Yel't ien.l above the ­
mill, connects with a ground horse tram-line, which 
comes round the hill from the East Cumberland section.. 

The old workings a.t the top of the self-actor consist 
of two adi t level:.::, one 70 feet above the othel'. The · 
upper adit has been driven 400 feet, at first on a body 
of tin ore taken out in an open face at entra.nce : most of, 
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it is said to hrwe been a bag to the ton of stuff. A few 
vertical tourmaline veins also gave a little tin. The 
ore pincheil out to a small vein of qnal'tz, and the dl'iyc 
was driren through dry tourmaline granite, containing 
at one point a shoot of bismut], arc, which ,vas stepeo 
out by the old compally. This adit finally cuts thro ugh 
what 1S called the il'on~stone lode, 4 feet \vide, "from 
,vhich, I was told, some bismuth had also been taken. It 
is really a cross-lode of ferrugillOus tOlll'ma.lilic rock, the 
iron oxide being derived from the tourmaline; the iron 
val'ietic~ of tourmaline ilssay, accol'rling- to Dana: as. 
11111011 fiS 14 p el' cell t. }'e O. The lower adit does no t 
appeal ' to have met with nil)"' sllccess. 

On the top of the hill, on the eastcm section (No. 
3688), are two long outcrops, wbich merit a more 
pa!'ticlIlft!' description. The one courses .K . Joe g., and i.s 
the lode 11o", ca.lled No.1, UpOll which ·work is about 
to be principally canied on. Thc other~ No. 2 lode, is 
it very long oukrop of hard tOLtl'lIlal ine-quarty., running 
N. 62° E . In an ci1sterly directi on it courses t.hrough 
the Cumbel"lalld scetion propel', the long s.ection, and hn s 
been worked at, t he eel,st end. On the top of the hil1 , 
about 150 feet of granite forms the c01l nt!'y between these 
two nc~rly parallel lodes. 

On the No.1, or block lode, a small prospecting shaft 
("Munro's shaft) has been :3-ullk "27 feet, ,yhere the lod e 
may be taken as being about <i chain wide. The lodc­
matter is rlense black stellate tom'maline, containing 
cavitic:-; which probably wcee onee occnpied by qI1artr.. 
From this shaft, in the old t imes, lodestuff, which was 
sledged down to the bILtte}"}, is said t,o have l'etul'fled ;j 

per cent. t in ore. .Mr. Stitfs assa,}, of <1 bulk s'1lJlple 
from the bottorn of t he sh<1,ft y ielded 5 pel' cent. till ore; 
Mr. La,t t a's assay of 14 lb" hom this shaftm" 1-37 per 
cent. metallic t,in. A sample tnkcll all my visit l'ight 
a.CI'OSS t he f Hee averaged 4 pel' cent. t in 01'C. The sha.ft 
cuts a,cross the lode, which is hel'e of great width and 
promise. J t hn s a. 4-fcet band of soft decomposed quart;.:. 
toul'maline runlling: down it, and flanked at t he east end 
with reddish micaceous-looking iron oxide. This poi lit 
is, :It present, a " cry important part of the mine, as it is 
not onl y, so far, the deepest accessi ble place, but the Jode­
matter is more stanni£erolls than in the drive lower ({OWlI , 

v 



64 

where it is associated ·with the haruer country -rock. 
The aim of the owners, I conceive, should be to attack 
the lode wherever it is of a soft fe1'l'uginoui:i nature, £01' 

that portion will be found to be the richer in t in. ·Why 
it should be is not so easy to explain. I t may be due to 
simpl y mechanical liberation of the tin ore from its 
associatl3d tourmaline on the decomposition of the latter, 
together with the rock. of which it tormed paL't, anel, as 
the decomposition product occupies a small er space than 
the original rock, the tin ore may be rogal'dell as a. 
natural concentrate; or i t may be that the !.'Oek was 
really richer in tin at these pla,ces, and the oxidation of 
the iron in the tou rmaline is in some way conneeted with 
the ul1stable 1U1.turc of the rock itself,' where sa.turated 
with the fluotic solutions or vapo llI's, III either of these 
t'wo cases, the oxidised irollY lode-matter is the indication 
of. tin ore, n,nd its most favou rable rnatrix. A face, 
theref.ore~ below this shaft, " 'here, according to assays, 
there appears to be paY<Lble till , a,nel, provided the bulk 
re turns can be kept up to 1 pel' cent" or even a little 
nndel', the venture should, with cal'c-f.ui mallagement and 
the existing facilities for economicflr l extractioll anel 
treatment, be f~lirly satisfactory . 

A ,little lower down the hill a blind driv e haH beclI cut 
some l2 feet into t he lode, composed of black decomposed 
tourmnJiue qlHtl'tZ-l'ock. A dish prospect, on my visi t, 
gave :3··~7 per cent. tin ore, but an aS5ay by ':\1r. Latta 
return ed 1'62 pel' cent. meta llic t in . Close by is the npper 
drive across the same lode, cutting ael'OSS it £01' 40 feet. 
At 40 feet in, the further wall is struck, but rOt' the las t 
few feet the lode carrie8 haJ'Cl1y any tin, so that 30 feet 
may be put down as the ore-bea.ring pa.rt, But this is 
se<trcely the full width. as the approach i:-: in lode, and 
the latter extends several feet further down the hill. 
Thero arc portions of hard, poor rock in the lode exposed 
by thi !'; dl.'ive, anel to t his I attribute the poor return 
obtained from ll. b"lk sample which I took of the lode 
and rock all along the drive. T he Government Analyst 
reports a y ield of 0'20 per cent. tin. On the other halld, 
Mr. Stitt took an average sample £ 1.'0111 along the roof of 
drive, and obtained from it 1 per cent. till oxide. The 
N.E. drive f rom this adit has been extendec130 feet ~dong 
the hanging-wall of lode in pOOl' rock. The countl.'y here 
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and there is soft and kaolinised, and seems to be outside 
the tin-bearing, gossany part of the lode. Tbe S. W. 
drive, 47 feet, is also in massive country outside the 
propel' tin-bearing part of the lode. Bunches of gossan, 
kaolin, and tourma1ine form a soft, clinker), lode, best 
seen on the footwall side of the drive. These drives 
bave not served any useful purpose beyond defining the 
boundary of the lod e. Some of the lodestuff from the 
end of the S.W. drive was assayed by Mr. Stitt, and 
returned 2 per cent. tin are. The adit has been con­
tinued into the hill for half a chain be yond these dri ves 
in a decomposed rock, which can be identified as white 
mica granite. By continuing it another couple of chains 
the tourmal ine lode of the long section ought to be 
reached, and with no great difficulty, for the granite 
country is soft £01.' the most part, the kaolin a.nd iron 
being eal:iY gronnd for driving. It is intended to begin a 
face on this lode a little fu rtber down the hill, below 
lVIunro's shaft. ]\11'. Sale, of Zeehan, assayed the con­
centrate f rom a dish prospect from the face exposurc, 
which yielded 3'96 ozs. met"lIic tin per dish. A sampl e 
of the lode-rock ass"yed 2'06 pel' cent. metallic tin. A 
lower tunnel has been driven from the horizontal tram­
way, lower down the hill, on the N. side, for l10 il istance 
of 2 to feet, originally directed straight towards lVfunro's 
,haf t (150 feet below it), but was afterwards bent round 
eastwards to come benea.th the upper adit. The country 
is grani te an the Ivay -in. T he hor i~ont~Ll tramway stal.'ts 
fwm the mouth of this tunnel, and goes r ight ronnd the 
hill to the hoppers. 

This line of lode going S. \V" not many yal'ds from 
lVlulll'o's shaft, crosses another quartz-tollrmaline lode, 
running N. a.nd S., or a little E . of N. The way in 
which it crosses this at the top of the hill is -i nstl'uctive . 
.rt neither displaces it, uor is heaved by it. but crosscs 
without any deviation. This is a frequent featu re of 
tin lodes, and shows that the line of lode is a line of. 
jointing which existed before the introductlon of t he t in. 
It is well known that extensive jointing, apart from 
metalliferous lodes, is a constant cb~\l'actel'i~tic 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 hR,ve 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 nnderlay shaft or adit has been driven on its 
course 11 short distance. Here the lode is about 4 feet 
wide, co[]sisting of black quartz-tonrmaline rock, bOllnded 
by 11 greyer varlety of the same rock on eithbl' side . 
The shaft just above it to the S. is at the top of the 
hill, betll'een 800 anel 900 feet above the battery, and is 
slmk on the same lode, which is banded with 11 hard rib 
of bluish and greenish tourrnaiine rock, about 20 -inches 
wide, with abont a couple of feet of softer decomposed 
tourmaline rock. Some assays of the hal'd rib-rock by 
the H ambnrg niota} Company returned over 26 pel' 
cent. metallic tin; and a recent assay by ~l 1'. ,1. G. A. 
Stitt yielded 28'5 per cent. tln oxide. A sample from 
this shaft, according to an assay conducted by the 
Government l'lnalyst, contained 12'2 pcr cent. metallic 
tin. The lode may, consequently, be fxpected to vary a 
g ood cleal in its tin contents, but the returns obtained 
obviously sug'gest the a.dvisability of furtber trial , which 
ca.n be made inexpensively by ad it from the north side 
of the hill. A nother shaft has been sunk on the same 
tourmaline C011r8(', some 40 feet further S. The rock 
here contain s some arsenopyrite, which is the origin of fI, 

chara.cteristic yellow colonr. 
No. 2locle run s right tllrough Sections 3919 and 414R 

to the Cumberland Creek, but has not been traced east 
of the latter section. It has a long, wide outcrop 
of quartz-tourmaline rock traversing the granite, and 
forming the backbone of the hill. The tourmaline on 
the Cumberland section propel' (the long section ) be­
comes green ish in tint going east, and at the eastern end 
of the outcrop is quite pea-green, like th e similar rock 
at Mt. Bischoff, which useel to be called chlorite. At 
that encl is an old inclined shaft descending to the adit 
below on a lode composed of quartz-totll'ma.ii oe, with 
white mica, the quart;.: being stained with some fluorine. 
The qnartz-tourmaline-felspar pug yielded a little tin in 
the old times. Some work has been dOQe in an open 
face above No. I 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 W3 5 suspended before it wa·s far en ongh in to com e 
under tho outcrop aimed at. 

In the alluvial of creek to the E. of the upper hopper, 
on Section 3688. half a ton of black tin ore has been WOIl. 

The ore 1S not ' wn.terworn, but sharply crystalline. a.nd 
the wash Ol' soil containing jt bends away from the creek 
northwards. The creek itself run s up from the valley 
N. 600 E., anel has abont 2 fee t of alluvial~ decreasing to 
18 inches, soil up the hill. The mineral is evidently lode 
tin from a vein not far away. [t is a fin o-quality ore, and 
the hillside should be prospected to ascertain which loile 
it came h om. 

N cal' the top of the in clin ed tram'way, I saw R. few' old 
trenches and shafts exposing tOllrmaline lodes, :some of 
which hail yielded a littl e tin ore in the olel days. Not 
very much systematic work has becn done on th e 
property, anel outside t.h e No.1 lode nothing "eally good 
has r( ~sulted from prospecting. After my examinati on, 
the opinion which I have f ormed is that the ground is 
eminently fa vourble fa]' t ill orc, but the lodes are lik ely 
to be rich only locally. If parts of the lod es in which 
ore-con ccntration~ exist can be picked np by prospecting, 
they will help the production, but these .zones are very 
irregular, and of small ex tent, as far as disclosed by past 
wor k. The mainstay of the mine will be fonnd. 111 the 
No. 1 lode, and there is a fair chance of a payahl e 
output being derived from it . Tbe venture UpOI1 which 
this enterprising syncljcate is now embarkerl wilI he 
watched with interest by all who wish well to lieemskirk 
tin-mining. 

About 18 men are employed at this mine, and perhaps 
40 or 50 alton-ethel' on the H eemskirk range. A llu vial 
bas beeu wOl,Y;;:ed on Packer's Creek , belo'"'' the Cumber­
Jand , and about 15 tons of tjn are 'were WOll. The a.1]uvial 
consisted of. 2 fee t of was11 under 7 feet of stripping. 
The reason why much alluvial is not fonnd 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 allnvium will con.tinue to 
be worked here and there, and 'will perhaps ~i ve fail' 
returns to small parties of men, yet Iieemskil"k must 
depend for its permanence upon the lodes which certainly 
exist, and which in p]n.ces contain good deposits of ore. 
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Heemskirk, as a tilt fi eld, has for a long t ime altogether 
lOiSt favour, owing to its abandonment after a little under­
ground work, and t he consequent collapse of possibly 
(~xtl'avag::Hlt hopes. The lodes have been condemned as 
capl'icious, but in doinS" this the nature of tin deposits, 
which are often only Hupl'cgnations from joints, is not 
sufficiently taken into aeeDu'TIt. As far as T could sec, 
the Heemski l'k 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 fi eld, and if 
any measure of success attends the efforts now being 
inaugul'ated, it will lead to a morc thorongh t rial of the 
lodes than they ha ve yet !'eceived. 

R eltifWn B ell Tin l}Iine. 

This property comprises five sections- 1. 81 aCl'es ill 
the North Dundas district, viz., Sections No. 165-H3M, 
40 acres ; No. 166-93M, 16 aCl·es; No. 2534-87M, 40 
acres; No. 2606-87 M, 40 acres; N o. 2536-871'11, 45 
acres. It is reached by taking the train from Zeehan to 
the 5-mile station, whence a four-mil e walk along 
either the Emu Ba,y line or the Owen :Meredith t ranl 
leads to the minc. T he mine is 2 miles 56 chains 
along t he milway line from the centre of TUllli el Hill. 
From the 5-mile th e Emu Bay line first ~asses 
N .E. through the old jWKimmie Sil ver and N iekel 
J.\1.i ning Company's sections, and f urther nor th through 
the :Madame 1VIelba flat, where a rew men are still 
washing gold. The country-rock is a decomposed 
serpentine, which a little £urthel' north graduates 
into it.s l-'al.'cnt r ock, gabbro or bronzitite. On the 
track over the tunnel is the junction between the SCI'­

pentine country and the Silurian slates. The railway 
thence runs along the strike of the slates, and the contact 
with the sel'p~ntine is exposed a.t 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.\¥. angle'of the 45-acre section, we firs t 
become aware of ,the proximity of till country, for the 
railway track haR just uncove red a band of tourmaline-
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quartz-porphyry, a, white granular pOl.'phyry wi~h 
needles of black tourmaline scattered sparingly through 
its ~l'Ollndrnass. The rock is, however, without tin. 
Another outCl'0P of similar rock o eClUS nearly 1000 feet 
higher up to the S.E., on both sidcE: of the bonndary 
bet'ween Renison Bell section (165 ) and Sligo's section 
( 1146) . T t is there a. few chains wide, a.nd is bounded by 
slate on the east side. Th.e two exposl1l'CS arc para.ll el, 
and as one i~ anI), 10 ehaills east of the other, they ma.y 
be pal't~ of one and the sarne intl'll sion, thongh they 
cannot be con nected, so far. 

The ROllison Bel11\iine i lS in a ycry und eveloped state, 
and this l'enc1el's any useful expression of opinion at 
present very difficult. 80rne work ha.s been cal'ried out 
down at the Argent, Hiver, on the northern section of the 
property, K o. 2536, and the lode~ have been trenched up 
the hill on that section: driving is proceedin g at the 
Big B low on Section 2534, bllt merely on n scale 
sufficient to fl,\ 'oid forfeiture. 

The rnain, or No.1, lode courses S . .E. through the 
hill from the Argent River, on Section 2536. On the S. 
bank of the river it is exposed in an OpCII face, about 
20 feet ·wiele, where it is of a soft gossanous and py riti c 
nature. .A tun nel has been driven in slate S.B. along 
the westeJ'll side of the lode for 100 feet. A crosscut · 
N.E. from this tunnel only cut tl, ~oft pyritic vein, ·which, 
when followed n few feet, died out into fl inty country. 
As th is crosscut wa.s a. failure, a second one ,vfig put in 
at end of tunnel , and 200 feet from entra-nee. 'rhis has 
been driven 60 reet, and has cut into the lode, which is 
here dolomite and arsenical and iron pyrites, bllt bas not 
y ielded any t in . After cuttillg into the dolomite, the 
crosscut makes a useless bend, being dl'i ven too much to 
the south . It has passed through about 30 feet of (lolo­
mitic stone. Several assa,ys have been made of the 
l1yritic lodes tuff in this crosscut. The indica.tions show 
t hat we hayc a true t in lode, although in this part of i t 
the tin are is absent. 

Government AtlaJy~t's Assay :-

Gold ... ............ ...... Miuute traM. 
Si ]vel· ..................... 4. dwts. 21 gr .... 
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Queensland Smelting COll llmny's As~ays ;-
Gold . . . 
Bilver .... . 
CO}JpCI' .•...•• 
Lead ........ . . 
Gold ....... .•... .... 
Silvor .. ....... .... . 
Lead ............. .•.. . .... 
Bismuth 

l dwt. 12 gr.';;; , 
11 dwts. 2 gr/!. 
O' 71) per cent. 
O' 20 per cent. 
15 gl'S. 
11 oz. 5 dwts. 9 gl's. 
0'75 per cent. 
Present 

And the Govel'lIment Analyst's a.ssay of soft. lode-matter 
4U feet in ti'om month of tUlluel j'etul'n ed ;-

Gold..... ................. 20 gl's. 
SilVfll' ....... .............. :2 o:t.~. 4 dwr . ..:. ;l gl'.s. 

The opell g'ossan face on this lode, at the ri'lel', is' 
evidently l'idl ill tin, a-s ma.y l'e:-l,di ly be ::ieen by cli~h pros­
pects. The Government Analyst's published assays 
of what ;tre stated as bulk sampl es tel,ken Erom this face 
give 9 pel' cent. metallic till. As we ha,ve just seen, 
llvwevel', the lode does not ma11ltain this ric;hness wheu 
cut withill t he hill. J t 1s al'ity the chive was not carried 
along pnrt of the lode, insten,d of outside it in the sia,te 
country, as it would have proved it more thoroughly. 1 
have been told that bulk assays of even 10 pel' cent. tin 
ha.ve been made hom the open face, alld I can well credit 
it; but slich contents seem confin ed to the soft goss:mous 
materia,i, and al'e, 1 believe, clue to the oxidation of the­
pyrites releasing the tin ore, and permitting the natural, 
mechanical concentration of the latter, which, ill this 
way, ell riches patches of the gussan far above the aver­
age of t he lude as a whole. If this is concct, we need 
uot always look fo t' a. rich lode below a rich gossall. 
Still, there ;s rich solid tins tone distributed irregularly 
in the lodes on this property, a.nd it can ouly be got at by 
systematic development work. The open face uannot be' 
worked purely hydralilica,lly,as too mllchof i t will require 
cruslling. The site fot' machinery will have to be lowelL 
down the river, E. of mine. The ri vel' drops about 100. 
feet in a mile, allu about that length of raCb alld fluming 
would give " guod fall to the battery. T t is, however, 
quite premature to consider the Inachillery question yet. 
The present tunnel.is not high cnongh above the rivel~ 
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for a g ood tip, ,\'llll too low for a ftlturc ba.ttery. Some 
UO llllcctioll with sLll'fn,ce further east will have to be 
a.imed at, 80 as to give the needful height above river. 

'Vhat is called the cross-lode joins the main lode at 
the open face, on the ri ver . bank, and has n. direction S. 
42° E., with a clip X .E. A drive S.E. has been pllt in 
for nhout 69 feet, horn which a crosscllt goes N .E. 
14 feet to illtersect a tin-bea,l'ing lode exposed in a 
costean pit 52 fee t iLbove. This has no t been cut. 
\tVhcl'c t he c rosscut was drivell , a small veil! yielded 
some large :t. inc bJende c rystals. The ma,in drive was 
first 011 a. lode :z feet wide, but this was thrown, by n. fault, 

.i list ills ide the entrance. The assays at mouth of (hi ve 
were, as l!s llal, high, 7 pe r eent. tin. A small sink was 
put dowlI fL few feet at t he approach to drive Oil a· lode 
which, 1rr. Gaunt tell s me, was 6 feet wide at first. I-Ie 
says he took out a.JI the ore, 35 ba.gs, whi ch only 
real ised £ 8 per ton, although selected samples assn,yed 
;34 per cent. and even 54 per cent. metallic tin . . This is 
allother illustnttion or the exceedingly irreglllH.1.' d istri­
hntioll of the t in 01'C in t hcse lodes. 

Bot h t ll e::;e lodes (rnaiu lode amI 'cross-Joue ) 1I:1\'e Leen 
expusell by severa,] trenches on thei!' cOllrse .further 
south. No. 1 trench exposes th e main lode, pyritic in 
character, and with q ual'tz gangue, stailleu with iron 
uxide ill grey hackly slate. Twelve :Eeet fitrthcl' east is 
the costea.1l pit on cross-lode mentioned a,bove. 

N o. 3 t l'cllch is on the cl'oss-lode Oldy. It is about :10 
feet S . of No.2 t rench, and unco vers the lode-capping,. 
which is soft and decomposed~ Two bands of pyrltes, 
:2 feet 6 'in ches and 4 feet 6 inches 'wide, sepanLted by 
about 8 :Eeet of bl'Oken laminated 'white sugar), qual'tz­
r ock, repl'esent the lode. A piece of this fllUtrtz, 
assay ed by the Government Ana.}yst, contained 2 pe l~ 
cent. metallic tin. The footwall coulItl'y is hard, s ilicifi ed 
~late, or sandstone. The disintegrated pyrites is a.8-SO­

uiated with tin ore, uut the trench is not quite cl eep 
enough to thoroughly tes t the nature of the loel e. 

No.4 trench, 50 feet higher up the hill, has exposeu 
both lodes. The cross-lode shows at the end, ill the 
bottom of the trench, n.s 5 feet 6 inches "Of pyrites alld 
(luart;.:, with a second band 4 fee t 8 inches of soft pyrites, 
,epamted from the first by flinty slate, with se~ms of 
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watel'WOl'll pebb1es, descending six and ten feet from 
the surface. Loose wash goes c1mvll to the floor of the 
trench, which requires car~ying cleeper to prove the lode 
properly. With so much wash in thi !S t.rench, a,ssays a.l'C 

not safe, lLnles~ t,he samples ~tl'e taken vcry cfI, l'eful1y . 
Further "Y. do·wn the trench the main lode is also shown, 
20 feet, wide, wi.th the usual soft gossanons capping. 

A.ll trenches have been bulked, and assay returns 
published at l' 2 PCl' cent. metallic tin, but the mixing 
of samples hom distant points on the lode cannot be 
looked upon as serv ing any really useful purpose. 

At 140 feet above the river the Emu Bay railway 
cutting, which runs S.'V.-N.E., intersects the lodes 
already lcno"r"l1, and has also recently cut thro~h a large 
pyrrhotite lode 50 feet wide, bearing N . 200 w. in slate 
country . Mr. Stevens, the mine manager, reports bulk 
samples a.s averaging 1'9 per cent. tin. This lode is 
a.nother example of variable metallic contents. I took 
samples from a width of 15 feet in the miMIc of the lode, 
wl10re it seemed to be purest and most solid. These 
hayc been assaycd by Mr. ,V. F. Ward, Government 
Analyst, who reports the contents ,Lt 15'5 per cent. 
metallic tin . Two other samples hom the surne spot 
yieldell 54 per cent. and 0'3 per cent. respectively. 
Another sample, assayed by Mr. 'IV. A. Macleod, B.So.,. 
y ielded no tin at all. The pyrrhotite is associated with 
ordinary iron pyrites and viv-ianite, and is abundantly 
ve ined 'with quartz. On the footwall there is a 1-1nch 
yeiulet. of ga.lena, poor in silver, assaying only 26 ozs. 
-gil ver 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 ftoor uf the 
cutting, and that an average sample from this was assayed 
by the Go\·ernment Analyst, and returned 10'S per cent. 
meta,llic tin. The lode here evidently demands serious 
atteution, fol' these returns are encouraging. This large 
lode has not been seen either N. or S. of thc railway 
cutting. Further '''. in the cutting the cross-lode, 7 to 
tl feet wide, is intersected, the footwall of whiel1 is 
formed by a. byel' of white quartz conglomerate a.nd 
grit, 48 fect thick (descl'ibed in the wine reports as the 
white loile). r was told that this conglomerate contftin ed 
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tin. I felt very dubious about it, but a sample assayed 
by the Government Analyst yielrled 0-03 pel' eent. tin, 
so that it may be assumed tha,t the stannifcl'ons vapours 
from the adjoining: lode penetrated the conglomerate to 
some extent. Still further 'V. are broken s~lnds'tone and 
black slate £01' about 30 feet, underlying 1vhich is the 
gossan QutGl'OP of the HHtln lode, wh1ch 'iyaS being cut 
through 1"h:i1e r was at the mine. A point of geological 
intcrest is the hOl.'i:wntal bedding of the white grit, as 
shown by the lines of pebbles in it, while the l'oek itseH 
is fissile inlaminm, dipping at a high angle to the E ., 
-conformable with the adjacent slates. 

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

About 140 feet a,hove the railway is No. 6 trench, 
lyh ich exposes abant 80 feet of bhtck pyritous lode­
~matter, supposed to be the cross-lode; on its western 
wall is an exposure of dolomite, with specks of galena and 
pyrrhotite. B ulk assays here nre reported as yielding 
1'2 per cent. tin; but a sample which I t ook, on being 
.assayed by the Government Analyst, only returned 
·0'03 pel' cent. tin. The pyrrhotite and cross-lodes may 
have junctioned here, and Ol·jginated thi s broad belt of 
loi1.estuft'. The overburden consists of a few feet of 
·hill detritns, also said to be tin-bearing. J have seen 
samples of such detrital lode-matter extremely rich in 
t in, and a few pipces of it incl uded in the bulk-sampling 
<of a trench, wonld easily raise the average tin content:" 
to an abnormal figure. The greatest care is requisite 111 
sampling the loclestuff in the trenehes, so as to rigorously 
exclude a,1l1oosedetl'itus. To have sampled thes(-'; trellches 
properly -would haNe taken me more than a, week. I had 
.to content myseH with taking promiscuous sampl es from 
the most important exposures . 

N ot\vithstanding the local rich concentrations of tin ore, 
these lodes present an essentially low-grade proposition, and 
the success of the enterprise -wi ll depend upon--( I.) \vhether 
the ground between the railway cutting and No.6 trench 
will pay to work; (2. ) whether the lode below the Great 
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B low is payable. I do Hot attach th e g reatest importa.nce 
at present to the lodes lowel' dow n the hill. They wi ll 
have to be exploJ'ed by llndergl'ollnd minin g, and will a lso 
h ave to be rich in tin to pay cost~. 

T he SITHtll galena yein in the pyrrh otite lode does not 
look prom isill g' enough to spend any mOll ey on. It ,could 
be inteJ'seeted, if desired, by a cJ'ossent E. fi'u l1l west side­
of the mine hut, and then driven on S. und er th e J·a.ilway 
cutting. bnt the silver contents al'e too low foJ' it to be· 
payable. 

The s ledg'e-t rack lode, E . of 1\0. 5 trench, was shown to 
lue; and a further one, the Eastern lode. was pointed Ollt ,. 
but I had no till ~e avai lable for its examin ation. 

Following the main lode furthe ,' ti .E. up the hill , on 
Section 2634-87", it is j oined by the B i)!.' Blow lode, an 
apparently fa ulted lode coming in from the S. \iV , This is 
at 500 feet. above the Argent. T he Big Blow is a Ia.rge 
quartzo-ferl"o- mangallese outcrop projecting', by measu re­
ment, 30 teet above the surface on its lowel' side, bem'iug' 
~. 20° "\-\7., and having- a surfa ce width of' 20 teet, but 
nal' l'owing towards N .E. Light yellow, rusty, quartzose 
slates d ip E. under the footwall of tile g05san. Th is wall 
is exposed to sight fo r :-3 chains, and th e outCl'OP co ntinues 
3 cha ins fUl'theJ' all along the hill side, and th en goes. 
out of sig'h t long before reaching th e wes:.tem lod e . 
Some J'i ch lumps of gossan, assaying' as much as (iO pel' 
cent. tin , have been found, bLlt these are excepti0nal. 
O lle of my l'ich sam ples, assayf'd by the GOV81'llment 
Analyst, l'etul'ned 66 pe,' cent. tin. NIl'. Ward has " Iso· 
assayed oth er specimens of this gossan , returning 52'2 
pel' cent., 28 pel' cent. , 36 pel' cent., and 67 pel' ce nt. tin. 

A drive S . has been put in 82 feet on the footwall of 
the main lod e, Ht its junction with the Blow lod e, 60 fflet 
below the lattel' on the underlay, and the E. side of the 
drive fo llows the footwall. A "ich flat ,'ein of cellular 
quartz a nd g reenish-black pug' CI'os!;es t he dri ve a t. 
entrance, and dips rapidly down to the soJe. This vein. 
bu Iged to 3 feet thick, and thinned down to 3 inches. The 
level tRkes a bend west in its course, and behi nd the end 
short crosscuts have beeu put out. E. and \iV. T he Cl'os&ut 
W. is in the lig ht-coloUl'ed slate, which is seen beneath the 
footwall of the Blow lode at surface. Some ox idised lode­
l:itufi' is ill the end of drive, and i'ince my visit. t.he clltt ing of 
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a stanniferous pyrrhotite lode in the E. Cl'osscut has been 
announced. l\ir. 'V. F. vV:nci's assay ofa sample of this 
returned 30-7 pel' cent. metallic tin. The ore contain:o; 
much iron pyrites, and the t.in is present as oxirle. It 
would seem, therefore, that the Big B low is the capping of' 
a pyrrhotite lode carrying tin oxide. The till is confined 
to the darker grey part.s of the veinstuft', but, from its 
association 'iyith pyrrhotite and iron and arsenical pyrit.es, 
will be troublesome to treat, involving calcining alld dl'es-

. sing operations. I understand the quality of' the lodestuff 
is far from heing uniform. I t. is this patchy character 
which tinges the prospects here with uncertaint.y. The latest 
news from this drive is that it has been extended to 156 
feet, and that a secolld Cl'osscnt E . (No_ :!) has been 
driven at 122 teet in, with about 75 feet backs, eutting the 
same lode, ,yitb good stat111ifel'ons p),IThotite ore further 
in tbe hill. The main drive, also, is n~ported HS continulng 
jn good tin-bearing lodestuff: This developllJent is fnll of 
promise, and onght to stimula.te ]ll'omp!" and vigoJ'ons 
vi'ork. In conjunction with the lode in the railway cutting, 
it has improved the prospects of the pl'opel'ty, and no time 
should be lost. in developing' the disc()\"el'ies . 

About 70 feet b. of the tunnel entl'aIlCe un lllain lode 
.another lode brallches of} to the \V . of S, The strike of 
this suggests that it if.; the other part of the fanlted Big 
Blow lode, but this point reqnires clearing np, and ,,,ill be 
·settled by continuing' the present end on the main lode 
south. I may mention that on t.he east. side of entrance 
to tunnel a e.ros:,;cut has been driven S.E. into t.he main 
lode, without I'eachillg its hanging-wall. 

Just sufficient prospecting· has been dOlle on t.he property 
to establish the oc~urrence of rich concentrations of tin ore 
in the upper parts of the lodes, but not enough to enable 
any satisfactory estimate of ~,he value of the lou.es to be 
formeu.o The lodes, whieh have been pricked intu, loequire 
to be proved systematically, and the work ,yhich 1 would 
-suggest as of primary impol'tance is-

1. Driye on the Big Blow lode where it has Leel} 
struck in the upper crosscut, e,'entually also 
crosscutt.ing lmvel' down. It is essential that the 
laue below the huge outcrop should be properly 
explored. 'I'hel'e is every inducemen t t.o do this, 
and it is surprising that the work has not been 
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attelldeJ to be/ore. The outcrop itself, too, should 
be carefully examined, with a view to determine 
the parts w,hich carry the rich concentrat.ions. 
The main lode should also be dl'iven further on 
in this adit, as far, at least, as the supposed heave 
of the Big' Blow lode. 

2. Well establisb the bulk value of the larg·e 
pyrrhotite lode in and above the railway cutting. 
To do this, some bulk parcels will have to be sent 
away. Until that is done, there will be nothing' 
but uncertainty, as the till peJ'centag'e in different 
parts of the lode is excessively variable . Not 
only the tin contents, but the cost of treatment 
must be ascertained, for the association of the tin 
ure with pJrites \'rill necessitate calcining and 
increased milling' expense. If an average of :3 
per cent. cou ld be relied upon, 1 believe the 
lode would pay to develop. 

3. Driv€~ on the main lode at the river, and follow it 
into the hill, establishing' connection with cross 
lode by a cro~scut E. AnotheJ' 200 feet ought 
to be driven on it to ascertain its character as a 
tin-bearing- lode. 

1 lIlay add that there is a possibilir,y of the big blo·w 
lode uniting with the inain lode in depth below the present 
upper drive, as it~ underlay is Hatter than that of the 
latter lode. 

Tile property has been allowed to slumber f~1' too long. 
As:o:ays (A' rich specimens may be very encouraging, but 
are not sufficient to bring a mine to the front., if no serious 
work is carried out. 1 tis freelv admitted tbat stallniferous 
lodes exist: w hat is now nece~~aI'Y is to be assuJ'ed that 
the tin is in payable quantit.y, and the way to asepl'tain 
t.his is to adopt some working' progl'anune identical withr 
or ~itllila.l' to, the one I bave !'ketcherl out. above. 

Ali the till lode~ on the IJI'opeJ't.y ,viII probably be found 
in depth to be composed of stanniferous pyrrhotite, iron 
and arsenica.l pyrites, and still lower down the pyrrhotite 
may give place to t.he bi-f'ulphiJe, iron pyrites, the mag­
neti~ iron pyrites (pyrrhotit.e) baving lost the origiIlal 
secund atom of sulpbul' . The till does not oceul' as tin 
pyrites, but as the oxide. The solid pyritic veinstuff, 
whicb is met with just below the surface, increases the 
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difficulty of treatment. All said alld done, bowe\,ee, 
exploratioll should not he abandoned. It is pos~jble) 
especially with preseut prices of tin, that the PYlThotite 
lode may develop into a payable proposition . In .he 
eastern part of the Renison Bell p roperty, the NOI·th 
Renison Bell people began a crosscut tunnel, which they 
extended 600 feet N. 20' E., through Silurian slates lying 
at a low allgle . The last 20 feet <Ire iu dolomitic lime­
stone. No lode has bee II cut in this tunnel. 

The oecu l'r€llCe of tin lodes and t{)ul'maii lie q UH l't'l. 

porphyry in this dist l'ict, ofaxinit.e in the Colebrook field, 
and the tin minerals, tourmaline, fluorite, bismuth, wolfrum, 
&c., at ~1 1. B lack, indicates the underlying' basemellt 
rock of this part of Tasmania to be stallniferous granite. 

Copper Lode at Uf'nison Bell. 

The lIIain ti n lode at the Argput River passes aCI'OSS to 
t he N , ballk, opposite the low tuunel, and shows as a quartz 
py rrhotite lode. It is bounded on the E. by slate, which, 
opposite the tunnel on the cross-lode, is sea,rlled with 
quartz and impregnated with iron pyrites, vVhat has 
dra wn attention to thi~ exposure is a little Jlative copper 
<-Ind g l'een carbonate found encrustillg the pebbles in the 
wash w hiell clings to a II exposed f'aee of the slate. 
\Vhere the copper has come frotH is uncertain; probably, 
from copper pyrites, though I could see none anywhere, nol' 
allY Ilari \'8 copper ill the soli d slate , fro make a trial it will 
be Ilecess(l.ry to get. illto the solid hedrock below the old 
creek wHSh. At present, it is impossible to say whether 
the qllart.zose vein ,,,ill open out into a trlle lode, OJ' is unly 
one of the numerous small veins ""hich illtersect. t his hill . 

Tu.nnel Mbw. 

Returning tu Zeehall thl'oug·h tile Emu Buy tUllllel, at 
the south end of the latter, I saw an E. and W, lode 
cl'o~sing the approach. It had been driven upon a few 
feet east, (md was shown. to be a quartz-g-alellil. lode, 
running in serpentine, and di pping' s!lutb. It is about '2 
feet wide, and sOl1le gah3 na has beell bagged fi 'om it. This 
ore is associated with chromate of JeaJ ami pyromurphite : 
the drive was abollt tu be let Oil tribute when I saw it. 
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Evenden J.lHne. 

This mine i:-: on Section 299-93111, at Moore's Pimple. 
A low tunnel ha-; been dl'iven E. about :j80 feet, fol' the 
first 27U feet in ~Iate and qua.rtzite, coul'sing N, ] 0° 'V., 
a.nd dipping N .E. At 270 feet a 3-inch gossan vein was 
intersected, cont.aining a little galena., and a drive sou th wa.-: 
carried along it fo]' 40 feet; th e vein widens a little going 
S., hut nothing payable has been met with. In the end, 
the hanging-wall carries G inch es of gossan, said to contain 
~lugs of galena IIOW and then. The line of g-ossan is the 
real \'ein, and the rest. of the drive is bedded quartzite. 
Rome zinc blende was met with in th e floor of the drive. 
The end of the main tunnel is in magn esia.1I rock, s;ealiled 
with dolomite, and stained greetl with nickel 01' chl'Oln l? , 

It: is vel'y pl'obable that the- yein is a ~ontact one between 
'Sel'pe ntine and th (~ stJ'atified I'Ocks, In t he tunnel <u'e a 
few vughs, which conbl.ined slugs of' galena: this is No, 
4, the galena. lode, Some Sllrf~LCe eX('flVat.ion has beell 
1113cil" above the drive in soft g-os~an, which has yielded 
galena, At surf~lce. about IUO feet south of the end of the 
south dl'iYe af()J'esaid, thm'e is a large ferJ'o.manganese 
gossan outCl'Op, containing, be~ id es 11'011 and coppel' py]'jt.e~, 
some galena and crystali: of lead chl'omate. This outel'op 
llleasures 80 feet in width Oll the slope of the hill, aud eilll 
lie tl'aced th,'ough the bush fol' 7 01' 8 chah]s, By CDn· 
tin ning the dl'i,'e another 100 feet, it \\'ould come ullder 
this gossan, and a rise could then be put. up to !ol:tll-f~l ce 
about 130 feet. If this WQl'k justified filrtheJ' outlay , <I 

lowel' l11nnel could be gut ill 200 feet lower down. 
Although the work, so far, has not resu lted in anything 

really good, it ought not to be filla.lly ilbandoned betoJ'e 
testiIlg' the lode under the great gossan outCI'OP, which ca n 
be ac('omplish ed, as said above, with a comparatively 
trifling outlay. It may be as well to say, howerel', t.hat I 
do not antieipate that the lode below the gossan wil! 
correspund at all in size with the surf;Jce eXpOStll'e. The 
iJ'OIl iII the adjacent serpentine has contl'ibuted largely to 
the formation of the gossall, aud its segregation has most 
likely taken place in minute infiltmtion channel s, Hut 
the oCCurrent'e of lead minerals ill t he outCI'OP denotes the 
existence of lead ore below it; whether ill payabl e 
quantjtie~, or not, can only be aseertained by actnal work, 
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Geologically, the contact position of the 100e is a favour­
able sign. If the gossan is found to descend to the level 
of the drive, a winze must then be sunk, wit,h a view of 
following the oxidised mineral down to the sulphidic oJ'e. 
The silver ratio to the unit of lead in this mine is l'30zs. 
to J per cent. 

~. of this, on the track to Dundas, I sa\y what is known 
as the (joppe!' lode, which is a band of quartzite, impreg­
nated with coppel' and iron pyrites: and a little native 
copper in the bedding' planes. I could not satist)r myself 
that this uccnrrenee was a l'eallode. On olle side of the 
quartzite are slates 01' sf;hists; on the other, conglomerate; 
and the coppel' ore exi:-;ts in oxidised and indurated bands 
of country-rock. A few trAnche::; have been eut across 
these banels, hut the indication~ do not encourage more 
than a trifling expenditure ill pr08pecting. 

flercules J1Iine. 

Thii; well-known mine I::; the property vf the Hel'cules 
G old and Silver 'iVI ining- Company, which holds 15 ~ecti()n s 
(164 acres) 011 the we~t. slope of .NIt. Hamiltou, a spur of 
1VIt. . R ead. The ruine offices are about 2000 feet above 
sea-level, and 1800 feet above the \Villiarnsford ter­
minus of the N .E . Dundas tl'am, with wl1ieh eomllllllliru­
tion is effected by an illelined self-act.ing tram-line, up­
wards of a mile long. The jJj'esent work of tbis incline 
is to bring up the mine stores and J'lII1 down the ore, which 
the lleighbouring- (British) :Mount Reid lVI ining- Company, 
Lituited, is consigning to the Zeehan smelters, for the 
Hercule:; Comrany has not yet begun t.o send away its 
o\'\/n produce. 

Thi~ com pany has now bee ]] at work fOI' five years, 
exploring its ore deposits and endeavouring to obtain 
sati~factor'y evideJl(~e of theil' pel'manence. F i ',Ie crosscut 
tllt1llels hu\re been driven into the hill across the schists, 
the lowest, N o.5, being extended lieD dy 900 feet, with its 
fftee ascertained by survey w be 4~i3 feet below the surf~tce; 
:N o. 4 is 140 feet above No.5, and N o. 3 l~ 53 feet above 
N o. 4. These tunnels have intel'sected bodie::; of zinc), 
silver-lead ore as well as coppel' sulphide ore occurring- in 
the argillitic schists 01' phyllites conformably with the dip 
and stl'ike of the laltlillations of the latter, and, so far as 

VI 



has been observed, of lenticular fOl'llI. These OCCllr at 
intervals in the schi::it.s, ill more or Ieils parallel bands. or, 
more frequently, en l'cheion, and several Jevels have been 
driven llpon them, establlshing their lIature and behaviour 
in a fairly reliable way. 

The schi::its are aluminous and have ulldeJ'g"olle hardly 
enuugh reconstructioTl to be called true ::ichists. They 
might more properly be termed al'gillites, 01", at the most, 
a rgillaceous :::chists. Sometimes a ~tep further in t.he­
prucess of metamorphi sm ma.y be noticed, ""hell they 
Lecorne phyllites, or clay-~lates, with a. surface mau e g lossy 
by the development of mica. The OCC LlITeneC of patches 
of lllHUi1:ltakable sla.te shows the J'eal nature of the:::e <]nasi­
schists. At the same time the talc schist occasionally 
foulld has probably originated from diffe rent rucks, and 
would seeUI to indicat.e ol'igillally erup tive members of' the 
series. The strike of these ~ehjsts is a little WE;'st of north 1 

approxiwately Joo to 15°, with the dip always east of north. 
The angle of dip variesfrolll 45° to 75°. The dip of th e 
strata. sbQ';vs that ~I t. Read does nor. forll1 all anticliual 
a.rch, for the easterly dip contillues east rig:ht. a CrOSS the 
mountain. ullti1 wit-bill a n lile of Heel l-llUs, where a 
western dip first COllies ill. COllsequently, Mt. Head owes 
its form and existenee a~ a mountain e11 1ire1y to denuda­
tion. I do not wean, bowever, to say that the schists 
hav e uecessarily been exposed to surface dellllll ing agents 
dUl'ing' excessive ly long periuds, for t.}lere are s i ~n s of a 
former capping of cong-lomerate, whith ha::i been rernoved 
subsequently to the eleva.tion of the schist. This eoll­
g'lomemte OIay be seel] lying' horizontally Oll schist on the 
\rVhit~ S pur Lrack, a few hUlHired yards :;.\iV. of t.he sh aft 
on Dunne's Blocks. I am dOLlutful as to its age; it is, 
howev eJ', ei ther Devonian, or Permo-carb()lliJeron~. The 
schiST, whicb unuerlies it, st.rikes N . 200 \V ., and dip~, as 
usual, N .E. 

There is nutbing available for the determillatio n of the 
geolog'ica1 age of the schists. ;\ 0 fossils ha V8 heen found 
in them, and their ~tratigTaphil'al relat ions with the middle 
Silurian strata at Zeelwn ht1v e not been iuvestigated. 
Their physical aspect does not cuunt fur JlllH:h ill solv ing 
the question: they are, doubtle.:is, of the same age as the 
asso('iated slates1 yet how different in appearance. The 
neare::-t approach to a ht.il· guess is, that they belon g 
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to the lower Silurian slate series ; but this inteJ'pretation 
must be considered subject to correction, in th e light of 
later researches. 

The ore deposits, besides possessing ecollomic im­
porta.nce, are also geologically interesting. They do not · 
occupy fi ssures or cavities produced by violent fh-l.Ctul'e of 
the country-rock, bu t have been formed along lines and 
plane!; of weakness which have origi nated from the folia­
t ion of the rocks. Along these lines mineral-bea.ring 
solutions may be conceived as travelling , attacking the 
rock on eith er side, removing its ('onstituents in solution, 
and depositing in exchange their o\"n mineral co nten ts. 
The deposits thus fa il in to the categol'Y of bedded veins. 
T his class of deposit is often looked upon as inte rior to a 
fissure vein in point of permanence, but this fear is 
unfounded. Continuit.y may not be so absolute as that of 
the gangue of a tJ'ue lode, but it may reason ably be 
doubted whether it is not eq ual t.o t.hat of the ol'e-shoots 
in a lode. It has, moreover, the a.dditional advantage of 
indicating', as a rule, the existe nce of parallel deposits alon g 
parallel laminations of the .::iChist. 

This theOl'Y of replacement pre-supposes th e country­
]'o(·k to have been already laminated or foliated before the 
minel'alising solutions found their way between the 
la minre j and the way in whiC'h the ore follows the lamina­
tion, e ven when th e lat.ter· is minutely arched, without 
breaking or oth eJ'wise suffering a solution of continui ty, 
strongly suppor'ts this. If we accept t his view, the 
alternative theory of the ore having been precipitated on a 
lake bottom is quite untenable, Even at the stl'onghold 
of the latter theory, Mo unt Lyell, I saw reason to doubt 
its applicability. The tongu es vf schist extending at right 
angles into the pyritic ore, 0 1' vice versa, ~eemed to me 
st rong evidence against th e deposition of the mineral on 
t he floor of a lake. 1 believe th e facts warrant u~ in 
taking a wider view of the important ore deposits (i f the 
West Coast range, and compel 115 to look fo r an ex plana­
tion which will covel' the minAl'al UCf'.urrenC'es, not only in 
sedimentary stra ta or crystalline schists, but in igneous 
t'ocks as well. The t.heorv of metasomasis harmoni ses 
with the facts observed .;t Mount HeHd, and distinct 
evidence of it has been found in the eruptive Ql1artz­
pO)'phyry or quartz-felsite at Red Hills, where the rock 
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passes into hematite, and iron pyrites occ urs in patclJes ill 
the country, unconnected with fissure veins. Clearly, no 
lu.ke theory could apply bere. Further confirmation is 
afforded by thp. con~ideration 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 Flercules Mine are 
zincy 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 zinc silver-lead ore driven upon is 
270 feet. Several drives from Nos. 1,2,3, and 4 tunnel~ 
have been put in on the course of various ellipses and 
other masses of sulphidic are, though, for the past half­
year little OJ' no work ha~ been done 011 this class of ore, 
owing to the unsettled state of th e question of the tl'eat­
ment of t:!0l1lplex zincy sulphides. The owners believf~ 
that tlle wOl'k actually done shows that there are 90,000 
tons of sulphide lead ore above the level of No. 4 
""l»·kings; this does not mean that that quantity has been 
actually disclosed by blocking-ont, but that by drives, 
rises, and winzes, &e., its existence has been rendered fairly 
certain. T he assa.y values vary from 9 per cent. lead and 
11 OZ8. silver to 10 pel' cent. lead and 120". silver for tbe 
bulk of the ore, with an avel'age of 0'140 ozs. l!;old. 
52,000 tons are estimated to contain 29 pel' cent. zinc, and 
25,000 tuns, 25 pel' cent.; .5000 tuns, 30 pel' cent.; 5400 
tons,31 per cent. zinc; so that, probably, 29 per cent. to 
30 per cent. zinc contents is a fail" estimate. Fun values 
of goold, silver, aud lead contents of sulphide ore, without 
cust of treatmellt on furnace deductions for zinc, would be 
about £3 lOs. per ton; consequently, if this ore it:) to be 
turned to account, it must be either by recovering' the 
value of the ZillC, or by assisting the infinitesimal rnarg'in of 
profit Ly realising at the same time the oxidised ores, of 
",-hich the company estimates it lias 15,000 tons in 
sight. According to the published ass"ys, the value of 
most of th ese oxidised Ol'es at O' 6 ozs. goold, 25 ozs. silver, 
3 per cent. lead, may be taken as £5 13s. per ton, without 
sllleiting charges and deductions. The total value at the 
mine of lead sulphide and g-ossan ()res on the above basis 
would be nearly £400,000, subject to the deductions 
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aforesaid, and subject to the gJ'Olllld defined by the 
exploratory work done proving to c01'l'espond with the 
estimates made. 

U nfortunat.ely, the silver-lead ores are associated with 
zinc blende, and zin c ble nde is the smelter's bane. It 
bl'idg'es over the difference in specific gravity of slag and 
matte, whi ch require to be separated. Matte and slag 
become pasty, and the difficulty of separatioll is increased, 
resulting in foul slag, which ,'equires smelting ovel' again. 
In thus decreasing' the flllidity of slag and matt<~, the zinc 
causes wall accl'etions OJ' hangings to form in t he furnace, 
composed of zinc oxide, lead, iron, sulphm', aud silica. 
These are mmains of imperfectly smel ted charges, whieh 
have t.o be barred down and smelted out . 'Vith ol"es con ­
taining a. n exces::ilve proportion of zinc, these hangings are 
constantly forming , and interfere with the regulal' settling 
down of th e furnace ('harges, and if they <Lrp, not removed 
in time, the furnace ha s to be blown out. In the ordillary 
smelting process the zine is not recovel'ed, but drowned 
out by working it off" with a larg;er propor tion of n OI1-

zinciferous O1'es. FOI' this service to th eir "C ustomers, 
smelters make a TIxed charge for each mIit of Zn. in excess 
of 10 per cent. They can manage pretty well with 10 
pel' cent . 01' ] 2 pel' cent. , but if this is exceeded, they 
experience difficulties. The zinc content-s, of course, al'e 
not recovered. Though zinc is not quite so volatile a~ lead, 
it carrielol off silver in the excessive fUlues which it creates. 
Some ~ilve l' enters the slag; j some remains in the infusible 
sulphide. The Hercules ore would probably sustRin a loss 
o'f a few ounces per ton. 

Seeing that the recovery of the g reater part of the zine 
f!'Om such ores as these, poor in silver and Jead, 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 zinc pJ'oblem, as we call it 
here. Certain advances have been made ill laboratory 
manipulation. Some of the ex periments have answered 
very well ft'om a laboratory or technical point of view, hut 
when we inquire whether they can be utilised comrnercialIy 
for these 1\1.t. Read ores, we find we are still condemn ed 
to a n expectant attitude. These processes are, as a rule, 
not so satisfactoJ')' on a hU'ge scale as in the labora tory. 
The eond itions surrounding the trials which have been 
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made ha ve also to be ta.ken into accoun t. I t does not 
follow that s llccessful tests under th e favourable circum ­
stances pI'evailiEl$ in E urope will de termine comm ercial 
results 0 11 the " Vest Coast of T asmania. 

T he elHHneration of various processes whi ch claim some 
measure of success will suffice to illustrate the close 
attention which has been paid to the subject. We have­
( I .) Bartlett's systelll, (2.) B Ul'Ilha m an d F "y-Ev€l'itt 
process, ~3 . ) G reenway's dry process, (4.) E llel'shausen's 
process, (!; .) Wetherill ma~neti c proc'ess, (6 .) A ngel pro­
cess, (7 .) Ashcroft prucess, (8.) Marsh-S torer process, 
(9.) Gentle 's process, (10.) Gitshaw 's process, ell. ) Ca r­
michael's process, ( 12.) H enrie's process, ( 13.) Worsey's 
process, ( 14. ) P hmnix p rocess, ( 15.) Riemens-H aIsk e's 
electrolytic process, and ( 16. ) all ied processes devised by 
Swi llburlJ e, L orenz, and Cowper- Cole. 

A few remarks upon some of these will be made here :­
( 1. ) T lu' Em"lIeU s;ljslem comprises two stages, in t he 

first of whieh til e ore is t reated with an ail' blast, fumes 
being condensed wh iC' h cont.ain sul phide, sulph ate, a nd 
oxide of lead, a nd zine. T he fume is· roasted, traces of 
extraneous metals are driv en off, and a produ ct is left which 
co nsists of about 60 per cen t. oxide of zinc and 40 pel' 
ce ll t. sulpha t.e of Jead , 'forming a zin c-lead pig ment. The 
seco nd part of tI le process is the reduction of the remaining 
half of the zill(' and a little lead and cop\,er. A coppe,' 
matte is produced , b ut nearly all the ead has been 
acco unt ed fo r ill the first stage. T he remainder of th e 
zinc con tents is volatilised . It is stated t hat the loss of 
'S ilver is 15 per cent. of t he total contents . T he principle, 
therefore, is to expel the lead Hnd zinc in a forfIl which ('an 
be refin ed i llto a zinc-lead pig ment, a nd this is a dis­
ad vantage. 

(2. ) Bundw fII and } i'ry _ E t1cri tt J:>J'ocess.-'l'he I<~I'Y 
pl'ocess has, as a matte!' of fact, t reated large quantities of 
Bruken H ill silver-lead ol'e (20 per cent. to 35 per cent. 
lead, 25 pel' cent. to 30 pel' cent. zin c, and 30 ozs. silver). 
The ore is calcined, mixed with salt-cak e, and thell 
s llIelted in a b!a!:lt furn ace with a small proportion of iroH 
oxide, 90 per eent. of the zinc passes into the slag, froUl 
""'hi<:11 i t is drive l! oil' as oxide in a Siemens' gas f urnace . 
The lead is red uced, and the iron and sulphur form t he 
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m~tte. About 70 per cent. of t.he zinc ('Oil tents of' the oJ'e 
arp ~tated as recoverable. 

The Burnham Synd icate experimented with tbis system 
in 1897, and ~ave up their pat.ent and wod(s at Swansea 
to the Smelting Corporation in 1898. The process waS 
examined by the metaIiurgist, A. Raht, who est.imated the 
cost of treatment at £2 4s. Sd. pel' tnn of Ol'e, and that it 
wa:.: l'easonable to look for a reco\'e I'Y of 70 pel' cent. of 
tIle zinc contents, 87 per ce nt. of tile lead , and 90 pel' 
cent. of thA silver. The dJ'awbaeks here are the cost. a.nd 
the inferior form, from a marketahl e standpoint, in which 
the zinc product is recovered. 

(3.) Greenway's Process.-In this pl'ocess t he mineral is 
roasted with salt, and volatile chlorides, ea.~y of condensa.­
tion, are plooduced. Sodium sulphate is leached from the 
remainder, which is raised to ::J5-50 per cent. ziTlc, when 
distillation ca.n be effected. 

(4.) EllP1'sltau,<jf!n'~ PTocess.-This, the S ulphides Re­
duction (new) pl'ocess, has been in operation on a com­
mereial sca.le at the corporation's works <It. LlaneJly, in 
" ' Hles. Broken Hill sulphide ores (20 per cent. Jean, 2~ 
per cent. zinc, 10 ozs. silver) are smelted t.here in ordinary 
blast fLll'naces, the zinc (90 per cent. of it) being volatil ised, 
together with a large proportion of the lead. The fumes 
are aft(~rwards condensed and treated. The zinc product 
is, therefore, in the form of flue dust aud deposit. 'rile 
'Iend is t'eeovered in the form of bu ll ion ; any copper pre­
se nt, as a low-grade matte . All these products h~l\re to be 
l'e-tr8Fttecl: which handicaps the process, if we ,vi:;h to 
apply it to the Hercules ores. .\, the lead settles out of 
the zillc solution, a sodillm sulphide solution is admitted 
to the latter, and zin c sulphide is produced. 'rit e sodium 
snlphate flows away, leaving the zinc sulphide, wh ich is 
t heu converted to an oxide by roasting in a )Oeverberatol'Y 
fUJ"llace. The marketable product is, acconliugly , in the 
undesirable form of oxide. 

It is cla.imed that the cost of treatment is not 1I10l"e tlmB 
20s. per tOil, but, wh ile this llla.y be the Case in countries 
where sulphide of sodium can be produced cheaply, it i:; 
evident that it would be mnch higher in TaslIlatlia. 

The trials made with this process last year on TasUJanian 
ores at Angou1eme, in France, were 110t altogether sat.is­
facto)'y, owing, it is alleged, to rlefect.ive plant. and to the 
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final details of the method 1101. being definitely settled. 
The experim ent resulted in on ly a partial recovery of the 
lIIetal~, viz., 50 PPl' cen t. zinc., 60 pel' cent. lead, 60 per 
cellt. siiver, and of) per cent, gold. I Undel'Rtancl fUl'thpl' 
improvements have hePIl eft'e (·ted since then , and it may 
possibly ue brougllt within the range of practica,] metal ­
lurgy. T he prugress. of eXpel'illlellts wi11 be watched \yith 
interest., fo), tbis is one of the processes 'which haye been 
subjected to tria.! OIl a comrneJ'eial scale. 

(5.) TVetli erill j"fa.'l1~ctic jJ.roc('s$.- This process aiuls at 
separatillg weakly mugnetic Ininerals fi'olll lloti-lIlagnetic 
ores, and ill this way improving t he residue as a zinc ore 
of marketable value. Zinc, iron, and mangauese minerals 
can be separated, spathic iron ore and zi nc blende. 
Rhodonite can be ~epal'ated from blende. The process is 
especially sui ted for working in conjunctioll with COlleell­
tJ'ation by ore-dl'e.,sing lllachinery, <llld sllb8equellt slue lt­
ing. On tlte olle IUlJI d, t.he blenue call be raised to 40-45 
per eent. zillc; 011 the other, the eoncelltl'at8$ can be 
reduced from ]0 pel' cent. to 15 per cent. zinc. It isouvi­
ollsly Ull sllitable fur th e 1-lercllles ores. 

(G. ) AngeL Pl'OCCBB.-'l'be pl'illciple of this system is to 
calcine the ol'e with sulphate of soJa, and then to condense 
the yolatilised zinc. The precious metals are cOllcentrated 
in the reduced lead. 

(7 .) ABhc1'u,ii j :JTocess.-At one tillie this prom ised to 
be a Sllccess, but the S ul phide Corporation ha.d finally to 
close down the leaching department in t.heir works at 
Cockle Creek. The ore usefl to be I'Onsted in l'everbera­
tory fUI'l1<lC'es and lpached with ferric ch loride (nnd 
sllll)hate). It \Va..!' then passed 1nto electrolysing yat< but 
t.he liquOl' proyed corrosivp, attacking the pumps, and, 
consequently, a zine sulphate 801l1ti0l1 had to be adopted. 
So many difficulties were found in roa sting llnd leaehillg, 
and the preservation of the electroly te, and the ('ost so 
great, that t.he process prov€'d a commel'eial failure. 'l'he 
whole process is complex, and involves no fp,wel' than 13 
diftpl'f~nt operations. rrecipitate~ alld J'e~i dues go to hlast 
fUl'na(,es alld refinery. Originally, the are, after roasting, 
was leached out with sulphuric acitl, and zinc sulphate 
produced, to which Zn 0 was added, afterwards decom­
posed by heat and Zn 0 resuiting, two-thirds of which had 
to be returned 101' l'e-tl'eatm ent. 
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(8.) .1Jarsh- Slo1't:r Proces8.-By this sy.'ltern the ore is 
roasted, the zin c sulphatp. leached out with acid, and the 
zinC' precipitated ns a hydrate, which is afterwards calc·ined 
r.o oxide. The cost of magnesia as a precipitant i~ a 
drawback. 

(9. ) G(mflf's' Patent-( Metals Exl1'action Systr'm ).­
The inventol' hA~ died, but the SystPlU is not defunct. It is 
primarily a pl'o(~ess for treating complex low-grade 
aUl'iferous and argentiferous zinc 01' coppel' orcs (oj' both). 
The eopper p),1'ites i~ desulphul'ised, and soluble ~ulphatc 
produced. Su lphuric acid is ma.de, and useu for treat­
Illellt of the bOl'llt OJ'C in lixiviating vats. The resultant 
:.;.olutiotl is then t J'eated with chlol'ide of lime, aud the 
Jissolved rnetals converted into chlorides, which .. u·e 
decompo~~J, t he copper aBd 1ron beillg precipitAted (IS 
an oxy-cal'bonate, and afterwards :'IitJtered and sllwlted . 
\Vith zinc ores, the sepa ration of copper alld zinc in 
solut.ion is effected by t.he addition of zinc (lxy-cal'bonate, 
and th e product can be brought up to a va lue of £14 to 
£17 per ton in England as oxy-c8 rbonate, ami if' eon­
verted t.o oxide, up to £30. The copper, zinc, aHeI 
iill lphur t hus being removed, auriferous and :u·gent.iferons 
lead remains. Cyaniding may be resorted to, 01" the ~old 
and silver can be left in the copper for parting. 

This process is not so wel l adapted f()I' the zincy-silvel'­
lead O1"es of the Hercules by themsel ves, but if these fI,re 
mixed ,yith the cn])l'eous ore which OCClll'S in the mine, the 
two classes form a description of ore which t he method 
has in view. Su lphuric acid enters int.o the process, and 
this would be 1Ilanufactured frolll t he copper anil iron 
pyriLP's . 

( 10, ) Gitsham'" 
coverj' Company, 
small parcel;, It 
lixiviation process. 
forward to. 

Process.-The A llstralian Zil lC He-· 
at FootscrH.v, is working this with 
is understood to be a roasting and 
Results On a Inrger scale are looked 

(11.) Carmichael's Process.-This lIas a novel e lement.. 
ill it in the fornl of sulphate of ammonia. It is undel'­
~tood to consist of' (1) a preliminary ~ulphating· roast, (2) 
calcinal.ioll of the roasted ore with sulphate of amrnonia, 
(3) the solution of the zinc and filtration from t he 
s.meltillg product, (4) precipitati on of the zinc as oxid e, 
a nd recovery of the sulphate of ammonia. 



The roasting' is conducted >e' as to Jl1'Odllce as large a 
-percfmtage of neutral sulphate of zinc as ean be con­
venient.ly done. The roast is then mixed with su lphate 
of ammonia in the proportion required to fumish sufficient 
SOg to satisfY' lhe zinc oxide and basic zinc sulphate in 
the ore. 'Yhen fhe mixtnr8 is heated, it agglomerates at 
a temperatuJ'e far below the dullest red, and as the heat 
is raised, the anhydrous Z nS0 4 tend~ to consolida.te the 
ore into a lJard mass, which is tbe chief practical difficulty 
to he contended ... "ith. The calcined mass, when wetted, 
slakes readily. '1 he residue, aftel' the solution of t.he 
'zinc, i~ filtered and washed free fhml Zn 804 with a 
flltel' pJ'ess. This can be done, owing to the absence of 
gelatinous silica, which is such an obstacle in processes 
depending' upon sulph uric acid for the ~olutioJI of the 
zinc. 

Tbe soIutioll filtered from the ore contains the zinc, 
with coppel', I1'0n, manganese, The coppel' is I'eadily 
-acted upon Ly sulphate of ammonia. If the ammonia 
gas evolved during- calcination be passed through the 
li(~uol', the zinc is precipitated as a granular white oxide. 
'The dilute sulphate of ammonia liquol' is evaporated for 
the recovery of the sulphate crystals, and the residue of 
the ore hriql1etted and smelted as usual. 90 to 95 per 
cent. recovery of the sulphate of ammonia is said to be 
obtainable . 

The price of slllphate of ammonia is higher now tll<1n 
"it used to be, and vi'Ol1ld form a dl'mvback in the case of 
the Hercules Ol'es. 

(12 .) l-lenrie's Pl'(l(.'ess.~This is a leaching process 
worked out by Mr. Henrie, the resident metallurgist at 
the Tasm anian Copper Company's mine at Rosebery. 
His experiments are reported to have effected a satis­
factory recovery of gold,' silver, lead, and ziric. The zinc 
'is marketable in the form of oxide. Sul phuric acid has 
to be used. The process may be said to be still in its 
experimental stage. 

(13.) TVol'sey's Process.-The IIel'cules dil'ectors have 
,had some of their Ol'e treateJ by this process, which is a 
humid oue, but the result wa.s not satisfactorv C01IJ-

ll1erciall v. ~ 
(14.)· 1)/U)3I1£:r Pl'occs8.-~This process has the great 

-ad vantage of recovering the zinc in a meta.llic form. It 

" 
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'5eCUl'e:-:> the decompo~ition of zinc sulphide "in an 
,electrolyte of fused zinc chloride, sulpbur vapour coming' 
off' at the anode, and metallic zinc at. the cathode, lead 
sulphide being capable of decomposition in a similar 
manner. I n the treatment of lead-zinc sulphide orcs, as 
·described in the patent sprciticatiol1, it is proposed to mix 
the pulverised ore wil h molten zinc chloride in a pot, and 
-e1eot1'ol),:;;e, first, for the deposition of lead, and then, in ,<1 

.. " separate pot, fur the deposition of zinc." From tills 
=~~~~~~-o1d·es('riptioll, the methoa appears woe a dil'ect-o-n-P0nrdl1 o t:t~~~~~~ 

.' 

too costly, but. there will no doubt be the usual difficnlty 
of maintaining the electrolyte in a propel' condition, an~J 
the antecedent difficulty in purifying- the solution before It 
passes into the electrolysing' va.ts. 

(15 .) Siemens-HalslwProccoS8,-This ag-reps. in prineiple 
'''lth the Ashcroft process, but is not so complicated. The 
ore is roasted and leached with sulphul'ic acid, 01' an acid 
zinc-sulphate solution , and the resulting sulphate of zinc 

;solution electrolysed. Iron pyrites are almost a nec~ssitr· 
l)ifficnlties are present in the condition of the electrolyte. 

(J6.) Swilluurne's, Lorenz, and Cowper-Colc's Metlwds. 
-These are all electrical pro~e::;ses for dealing with these 
ores, worked out with considerable ingennity. They are 

'subject to practic.al separation difficulties, and are too 
<costlv for installation on the Hercules Mine, 

Ot'hel' processes have ueen devised, but the above are 
'Such as have attained any degree of importance. The 
'prInciple which underlies most of the bumid methods is 
roasting to funa sulphate of zinc, and leaelling it out in 
-solutioll . The next step is to precipitate the zillc by either 
lime, soda, 01' magnesia. In practice, ellOl'l110US difficulties 
-are encollntered: all the zinc is 1101, challgeJ 1nto 
sulphate; the il'on is not kept entirely out. of the sulphate 
solntion; gelatinous silica forIlls; etc. 

I could not undel'take hel'e to discriminate closely 
;betwe.en 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 expensi\re and uncertain 

. experiments, which might involve the cOlllpany in Irre­
trievable disaster. 01.1 reviewing the history of t.he 
-.seveJ'al methods, it 1S apparent that thoug·lJ certain 
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diffi(:nltie~ have been, I will not say elltil'f'iy, oveJ'come, but 
miuimised in the labori-ltoI'Y, a commercial process is still 
a. de~identtllm. After all the experiments, I fear we are 
as I~).J· off' as ever from the soillti on of the difficulty of 
recovering the zinc suceessfully from this OI'P. I do not 
refer tn technical success, Lut to co mmercial l'esults. 

During; the last twelve yeal's the production of spelter 
has ill creased by 50 pel' cent. Additional uses have been 
fonnd for it in electrical science, and the cyanide treatment 
of gold ores is a.lso petlotly ]'esponsib lf~ fol' all increased 
demand. According- to :\1el'ton'5 list, the world's produc­
tion of speltt~I' in 

1890 was .......... 3~2,616 tons 
1893 

" 
.......... 37 1,05Y 

" 1896 
" 

... ...... . 417,460 
" 1~9S 

" 
.......... 486,202 

" IS99 
" 

.......... 460,895 
" 

A :;uddell solution of the zinc problem would undoubted ly 
depl'ess market prices, and seriously upset present esti­
lllit,tes of co~t::.; and ret nl'lIs. 

It seems to Ille that ill pursuing a waiting policy, which 
was ju-stifiable while experiments appeared to be on the 
eve of success, the Hercules Company is locking np a 
large portion of its re:-;OllJ'ces foJ' an indefinite period, and 
that it would be pl'efel'abl~ to make sorne al'l'angement 
with the Zeehan sIl1elters for th e conveJ'sion of the lea.d 
snlphide ore into cash. .-\5 said above, this ore can be 
smelted by dilllting it with less l'(-'belliong 01'8S, and it 
would he a pity if t ile rnine-ownel's and the Smelting 
Company conlcl not aJ'l'ange matters on a wOJ'kable b<lsis, 
el'en if the ; p"ofit be less than mutually anticipated. If 
such a n alTangement is not practica.ble. the only alterna­
tIve IS to leave t.his ol'e intact, and wait t.ill the ~olution of 
the ,.;in(' difficulty has advanced to a stage permitting its 
exploita.tion to be I'esmn ed. But it is only right to '"yarn 
the owner~ thHt no immediate practical solution is in 
sight. 

Last year, are consisting' of coppel' and iron pyrites was 
met with, in a course 40 feet. long, in the south drive from 
No.3 tunnel, of an average assay value of 6 per cent. 
copper, mi xed with a small proport.ion of zin c blende. 
The north drive from No. 4 tunnp.1 came subsequelltly-
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below this OC(,Ul'l'cnce, and the booy of orc was f0und to 
widen out to 20 feet and extend for about 80 feet in length. 
The No.5 tunnel at 550 feet enter0d sc hist \'vith impreg­
nations of copper pyrites; fi'om 6iO to 700 feet it passed 
through cnpl'iferOlls schist, c.uTying bunds of il'on a.nd 
copper pyrites, some of it payable (up to 5t per cent. 
coppe!'). At 700 feet this formation was explored by N . 
and S, drives, which sh owed copper ore to exist ill payable 
quaHtity fu r 6U feet ill length . 

This-ore-is-sumetim es-vcl'y- clean-. - A- J:iG-h sam p le,-as~-__ _ 
sayed by the Guvenll'nellt An alyst, retu l'ned 14 pCI' cent. 
copper, 0'5 pel' ce ut. zi nc. T he average contents seem to 
be about 6 p CI' cent. copper for tail' q tlality orc. The 
assays stated by ,)11'. Sydney Thow are :-

From Si l vel', 

wts. ij gl's. No.4 tunuel l l oz. 13 d 
No.!) tunuel

l 
1 oz . 0 d wt. 15 grs. 

I 

GolJ. 

8 g l's. 
11 grs. 

~ Copp'r 
..:; 0/0 
- 6'2 
- 6'3 

--

Zinel I ron In801. 
°/0 , °/0 0/0 
3'7 34'<1 12'0 
- 122' } 36·2 , 

Altogether, a belt of country exists, 140 01' 150 feet 
wide, more or less cupriferous, payable at intervals; in one 
instance, fl 'OIl1 10 to 20 fe et being- of this nature. 

The task of the company will now b(., to de,'elop this 
disco very, of~o much importancp, for the welfare of the 
mincl, and to aSSl1l'e itse lf of the existen ce- of this 
kind of ore in Sl ufficient quantity to justify the eJ'ection of 
smelters. Drives N . and S . on the best part of the ore­
course will prove its long itudinal extension, and I'ises and 
sinks will test its vertical beharion r, though not qui te 
sufficiently without a lower tunnel. 

T he occurrence of the copper Ore is i.n every way si milar 
to that of' the zinc sil ver-lead 01'0, of wh ich sllch a larg'e 
quantity has bee II exposed. Looking a.t the usual 
min eral character of the schist.s on this ran ge, t.he zin ey 
sil ver-lead ores seem exceptional, whil e coppel' is the m()l'e 
staple lueta!' From indicat.ions elsewhere On Mt, Reid 
(Ring River), I think it vel'y likely, th()ugh I can furnish 
no ex planation , that the zinc-lead sulphide will g·enerally 
be I"eplact~ d at lower levels by copper ore!'; anci, if this is 
foulld to be the case with the H ercules l\fine, the prospects 
·of ultimate success will be much better. 
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The gossall ore can be worked off slowly in smelting­
the pyritic ore by aJding' it in quantities moderate enough 
to avoid too rapid reduction and consequent e nrichme nt 
of slag, or it call be disposed of to the local smelters, as the 
company tllay find more advantageous; ill any case, the 
quantity of it estimated to be in sight is a sound asset, ancl" 
can be turned to account in one way or the other. 

Suliit'ari's R('ward. 
Betweeu 500 and 600 feet a.bove the No.£> tunnel, and 

011 the crest of the hin to the east of the mine, is a large 
felTo-manganese quartz blow, which has been taken to be 
t he outcrop of a lude. On examining it , I found it to be­
country s<:h i~t of H very quartzose nature, gnarled and 
rO l1 ~:h, which, with its il'oll gossan, may be pardonably 
mistakell for lode c:appi"g. Traces of gold are saiJ to, 
have bee n found in it, but no other valuable mineral. The 
o utcrop is conformable in strike and dip to the enclosing 
:,:t ra t.a, viz ., strike N . 20° ~' . ; dip, N.B, 70°. 

EWit lie1'cules, 

The nline is in the v.dley E. of Nit. H.llni lton , jll~t E. 
of the 5lna11 creek a.t the foot of the hi11. A shaft bas been 
sunk about 40 feet in green ch loritic schist; the pile of' 
sch ist at. sui'fhce obtained fl'Om the shaft and drive shows 
fhe rock to be filCed and impregnated wit h copper PYJ'ites. 
A heap vf three OJ' foul' tons of ore (It shaft- mouth looks as 
if it would yield. fully 4 per ce nt. copper. The change in 
the conntry-rock whi(:h has oeeLl l'l'ed at the creek ;s 
favourable fol' this metal. Unlike the Hercul es schists, 
th is chlorite schist has been originally an eruptive j·ock ,. 
pl'Obe bl)' a ql1artz felsite. 

The small creek is a tributary- of the Ring_Rivel'. Tbe 
I1nne is in a very awkwal'd place fol' getting working 
suppl ies. It (!otlld be~t be worked from the No.2 tunnel 
,)f the Hercules by exteJJding that throu gh the hill. Its 
geological posititlfl is favoul'(jble fol' 01'8, and I anticipate­
that some d<ty it will be taken in hand again . 

.J!ount Reid Mine. 

Section 330Z-M7", 80 acres. T he British NIt. Heid Co .. 
(Mr. Luke" Tilliallls)Genel'a i ~'lanager))is carrying on work. 

"-"'" 
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here, both qual'l'yillg and milling, on a larg(~ body of ziney 
lead-copper sulphide 01'8. The workings have been des­
cribed so often that I need not repeat uselessly . I was 
taken over the mine by Mr. Luke \Villiam~, wIlD afforded 
me every opportunity of investigating it geologically. By 
this means 1 was shown that the ore-body is a huge" 
lenticular mass of sulphides, beh,'een 800 and 900 feet in 
length, tapering' out towards north and south. The greatest 
width of the lens at the Slll'tace is 83 feet. A.t the open 
cut at shaft the width is 50 feer, bUl" 27 feet below, it ha;o:;: 
\videned to 74 feet. It is hereinterstratified with quartzite· 
J'ight aCl 'OS~, and is occasionally a very dense sulphide . 
The fahl ore in the quartzite is considered rich. [t is · 
\vorth noting that the hanging-wall of this body always 
carl'ies the J'ichest ore. 

The deepest level has a. present depth of ! 50 feet fi'oll1 
surface. but is called the 300-feet level, because at the 
south boundary it will give that quantity of backs. The 
drive is just about half-way through the bloc-k now, and 
will be driven 1,800 feet furthej' to the south boundary­
line. There is a run of 140 feet \rel'y den~e sulphide ore, 
which has been crosscutted 26 feet, with no sign of a foot­
wall yet. A 50-feet winze has been sunk 011 the underlay, 
\'\lith good ore down to 35 feet, after which lower-grade 
sulphides prevailed. A rise has been put up to the next 
level, 27 feet above, fo), stoping back on good S!llelting' 
ore. Thel'e is a good deal of quartz along this level. 

The face in the south end of main drive, not being­
worked, is in a mixtul'e of solid sulphide and mineralised 
schist, not so good as seen further back: s(~hist on each 
~idf: of the (h·ive. The surface width of the ol'e-body some 
J 50 ft:et further south of this is 25 feet. 1'h0 sehist inside 
the :Jpparent walls IS still mineralised. \Vork has been 

----,discoutinuedl:i+l~th-e__aTl·iv_a+_of_ail·;;-cunTpTessoTs-. - €rosscuts------­
are required hem to prove the width of the ore lens, wbich 
I take to be nalTowing rapidly, and will probably pinch 
out completely wit.h in anothel' 150 feet. 

No. 0 bench was being wVl'ked ill red gossan, contaillillg 
up to :33 uzs. silver and t oz. gold per tOil . The darkest 
red is the best JlIau'lx. Manganese is pl'e!'ient, ;11!d, 
cerussite cl'ystals, with sulphate of copper, UCCUi'. The N. 
end of cutting is about 12 feet wide, the formation widen­
ing to 80 feet. 68-i IOns sent to the Z ee han sll181V~I':'! 
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contained toz. gold, 18ozs. silv er, and '2 pel' cent. up to 5 peJ' 
cent. and 6 per cent. lead pel' ton . No.1 bench was not 
wOf-king. 'rhe sc hi st here haf.> s Ollie galena, but is POOl'. 

No. '2 bench was going to stal't. It is in siliceous schist , 
cOlltailling good grade OJ'e. ~o. '2 prospeeting shaft is 
abont 14 feet down, in q uartzite and schist, carrying Som e 
good dense ore, assaying 7 dwts. 20 grs. gold. No . 3 
prospecting sha ft (a lso called i'o. 14) is down 20 feet. 
A blllk assay fi'om the pile returned 13 dw ts. I gr. gold, 
9 .. ozs.-l'i1-"el·-. - No,-4-shacFt ta:lso- e,d l-e-d- i'lo :--n), is ai~o~w~nc---
29 feet, a.nd its ore, obtnined by chipping the wall, l'etuI'ned 
12 dwts. gold, 17 0ZS. silver. At 20 feet down, the ore-
body proved to be ~5 feet wide. T his is ahead of the end 
of tunnpl. 25 fpet further south \OViliiams' sh<1ft, No. l ~, 
has proved the OJ'e 10 teet in width, which has been dl'h'en 
on for 4U feet to within 10 chains of the 5:onth bOUlH..tal'V. 
The ore is bmlded. Beyond this to the S. no wOl'k has 
been dOlle. 

About 40 hands wer e employed on til e mine, and :MI'. 
"VilJiarus kindly infol'ms me that the total t.onnage of 
gnlphide ore !'lent to the Ta::;manian smelters up to the 
31st March was 2457 tons, of a n ilVer<1ge assa.y value of 
(j dwts. 4 gl's. gold. 20 ozs. If) clwts. 4 grs. silver, 6'8 per 
cent. lead, 25 pel' (·.ent. zinc. Gossan oJ'e fo ), sa me peJ'iod, 
63~ tons, assaying 9 ciwts. 21 grs. gold, is ozs. 17 grs. 
silvC'l' , 4t pel' cent. lead. lVII'. \Vill iam!'l fur ther fUl'nished 
me with the foll owing return of ore sold to the s melters. 
tOI' the qtHutel' ending J une 30th, viz.-I 0 I 9 tons, contain­
ing 7 dwts. lfi gJ's. gold, l fi nzs . 12 clw rs.. 19 gl's. silver, 
10'8 pe l' cent. lead, 0'78 pel' ('ent. cuppel', 23'8 pel' cent. 
zinc. 

Over 500 ton s of ore-bulking, 40 per cent. zinc, hav e 
lwen ~tacked Oil the mine. It is intended to develop the 
mine vigorollsly with rock~drill s (worked by un ail'-colll­
pressor), to break down large quantities of ore, to send th e 
sui table descl'iptions to the smelters, Hnd to decide upon 
some treatment for the bulk of the stuff. 

T he New Palace Blocks, 121 acres, are those on which 
uir~compl'essoJ's aBd a large eOllcentrating plant are to be 
fixed. The ore fi'om this plallt will be rlln direct to the 
'Villiam~ffll'd R ailway , Clnd so to t.he smelters. I feel 
do ubtful as to the advantage of submitting these ores to 
concentration . Some of the ore exists as a doubl e 

\ 
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sulphide of lead and zine (hull,culite), which cannot be 
separated by dressing. l\1uch of it has its constituent 
minerals too in ti mately blended to suffer pel'fect separation, 
a nd imperfect separation means loss of the precious metals. 
Concentra.tion tests have beell carJ'ied out in the S ilve l' 
Q ueen, Oonah, and .Montana mills, at Zeehau, on upwards 
of 200 tons Ore. 102 tons dl'e~secl at the Silver Queen 
assayed, befol'e t reatlllen t-g'old,2 dwts. 15 ()Z~.; silver, 
5 azs. ;) d wts. 5 gl's . ; lead, 7-} pel' cent.; zinc. 19'4 }leI' 
cent.; copper, 1Y37 pel' cent.; 11'011, I Zl~ per cent. rhe------­
jig tailings, which comprised OJ'e sized up to 4-inch diameter, 
assayed-gold , I chvt, 23 g I'S.; silvel',6 ozs. 9 dwt~. 2 g'I'S. ; 

lead. 5 '9 pel' ce ll t.; and this, as :Mr. Luke \Villiam s 
remarks, proves t.hat practieally 110 concelltl'ation ta.kes 
place with this coarse crushing, but that finer cl'llslling: 
does result ill H. certain l'elease of the minerals is showll by 
the as:;avs of the Fl'ue Vannel' cOllcentl'ates -tJ'uld 9 uwts. 

" " ' 4 grs.; silve r, 20 ozs. ; lead, 36'3 !Jer cent. 

100 ton s ore were put thl'Ongh t.he Oonall mill, assay­
ing, bp-tore t reatment-gold , 2. dwts. 15 grs.; silver, 6 OZ8. 

9 dl\'tS. 7 gl'~ .; lead, g':1 peJ' cent.. ; zinc. ] 9'8 pel' cent. j 

copper, 0'40 pel' cent.; iron, 16'41 pel' cent. Exha.lI~ti ve 
assays of the pI'OdlJ(~ts w8re marle, pl'oving a concentration 
of gold eontf' nts, hea.v), concentra.tion of silver and lead, 
increa~e of coppel' Contents by 50 pel' eent. , a slight con ­
centration of zine, and a decJ'ease, i.e., separation of il'oll. 
Pl'ogl'es!'llve concentrat.ion took place ill the slimes. The 
S ilver Queen a nd OOlli:lh slimes treated on the lVlontana 
' iV ilHey table showed itTegulal' cOllcentration. (rhe result!' 
of these eiabol'<.t.te triab show that concentratien to a 
certain extent call be effected, but infol'mation is sti II needed 
as to the amount of loss which takes place in the operation, 
as this is the Cl'UX of the whule matter. 

The same difficulty wlJich coufi'ont:-; t he Hercules pro ­
pl'ieto )'~in the treatment of zincy ores. applies to this mine 
also . The!'e if; no reasonahle doubt as to t lw large quan­
tities of ore availahle, but a t'rontable zinc process is ~till 
a desideratnm. In the meantime, the company is doing 
the only thing which can be done uncleI' the eirculll­
stances, viz., sending ore fur reduction in the slneitillg 
fUl'nacps at Zeehan. The work at tbe mine is being ably 
and vigorollsly carried out.. 

VII 
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Dunne's 1110unt R ead Mine. 
Sections No~. 164-931>1,19 acres, and 218-H3M, 44 acres. 

This property j, adj oining' and south of the Mount Reid 
Mine, and the iiJle of th e maiu ore- body on the latter pro­
peJ'tyenters Dunne's Blocks. The rock formations on 
t he two estates aJ'p idelltical , and t he sulphidic belt con­
tinues thro ugh both blocks, as, indeed, it does throug h the 
H ercules propertya]so. I t must nut be assum ed, how­
ever, that the ore-body is contilJOOllS through flU these pro­
perties. l'hi~ is not. the case, as WH S special!y seen, with 
unfor tuna t.e results, 011 the South Hercule5 section. The 
ore ma kes in lenticular masses~ weuging out within certai n 
distances a nd making agaill furthel' ~dong, often not on 
the s.arne strike, but parallel to it, en eche!or.; so t hat 
rea.lly nothing furth er can be said than that th e metalli­
(el'o us sch ist~ prevail on all these sections, and each 
property m llst st.and on its own mel'its , 

U nfortunately no work was being done at Dunne's 
when I was ther8, and I could only notice th e p}'l'.itic 
schist lying abou t at the mouths of the t"vo pl'OSpectlll g 
shafts. There are great facilities for deep tunllellin g. T he 
indicat.ions are th at the ore will be siruii"ul' in eha.raeter to 
that. of the A10 unr.· Heid; but not.hing very defin ite ca n be 
said as to quan tity in t.he pres£n t un developed state of 
th e mine. 

RED H ILLS DIs'l'lUeT. 

T he min es in this fie ld are in tb e country to the south­
east of M olln t Head, a nd can be approa~ched from the 
1vlount R ead min es bv an old foot-track OW! ]' the sn mmit 
of that. moun tain , 3800 feet. a bove sea-level, throug h bntton­
grass moors and t.hin scrub, NOlle of the mines at the .='--_____ I-ted- Hil1s-were,voTkiug-wlreIlI was there, out since 
I luwe ]'eturlled work ha.s been ]'e~mmed at the princi pa.l 
mille , the Red Hills, S ubsidiary mines are N orth 
Red Hills, So ut.h Red Hills, Red H ill, Proprietary" 
and the Moxon. A good bridle-track hom the ~- hi te 
8pu1' , 7 miles, ma.y a.lso be used in maki ng th is j ourney, 
The incl emen t weat her on these high I'a nges pl'evented me · 
from visiting any other tha n the ned Hills and Red Hills 
"Proprieta ry, about six miles frum NloUll t Read . 

In proceedinig east from !VIt. Re..1.d, we appear tv leave 
the Read arg ill itic schists, and traveJ'se chloritie tichists 
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and quartz fe1sites. The argillites are confined to the' 
west slope of Mt. Read, at the summit. of which gTeen 
chlOl'itic schist prevails. All these rocks have an easterly 
dip, which contin ues on descending the eastern slope. o.n 
this side there are compact fel sites, sandstones, a nd 
schists, till we ascend the nort h end of Rob's Lookout .. 
which is also the north end of the Tyndall Range, about. a 
mile west of tbe Red Hills blocks. The rock here begins. 
to dip west. a nd turns to massive pink quartz-felsite, which 
form s the eastern slope and stands up in bold cliffs on the' 
crest. East of this, chloritie sch is ts occ ur, then slate, also 
with westerly dip, just above the Red H ills Camp, 2(100· 
feet above sea-level. La.kes \'1/ estwood and J "lin lie· 
about a couple of fnil es south , having the aspect of tarns 
occupying rock basins in glaciated Country. Despite­
these sug-gestive lakes and the geneJ'al appearance of t he 
country, which is in harmony with the fOl'mer occurrence 
of a glacier epoch, I could find no direct evidence. No 
1'oches montonnc('s a,'e to be seen, and the num erous large 
boulders may have come to occnpy th eil' present position 
by gravitating down the adjoining hill slopes. They do· 
not look watel'worn, nor do they a ppear as if they llad 
travelled any distan ce. The surronnding hills a.m coru­
pogen of grits and conglomerates (De vonian?) restingh 
unco nformably on qoartz felsites and chlol'itic schists, and 
t.his upper formation has been greatly denuded. T he­
denudation has liberated enormous bouldel's of conglo­
m erate, which have simply fallen dow n to positioll s of 
rest, Th e conglomerate is part of the widespread beach 
format.ion which caps so many mountains on t.he ' ;Vest 
Coast, and alwavs o\'erlies th e Silurian slates and sc hists. 
Its exact age is 'not settled , bllt it is probably D evollian OJh 

at the base of the C arbonife l'ous. It is usually hori­
zontal, but, occasionally, is slightly arched. The Red 
Hills. which is a flat-topped ridge, bearing a few degrees 
west of north, consisting of quartz felsites and ehloritic­
schists dipping W. and rising to 2600 feet above sea-le vel,. 
were once covered with the conglomeJ'ate. and the felsites­
can be seen east and west passing beneath it. This fact 
indicates that. the remo\'al of the conglomerate was not 
completed so very long a.go, alld that the feiRite ha.s not 
suffered much from denudation. As the ore deposits do 
not extend upwards in to the (:onglomel'ate, the process of 
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mineral deposition took place, pl'obably, pl'ior to tbe 
Devonian. Sometimes the blebs of quartz in the felsite are 
abundant and well defined ; 01' the rock is non-porphyritic 
and homogeneous to the naked eye. When well pre­
served, porphyritic crystals of pink felspar are visible, and 
the hue of the rock is dark brown 01' reddish. To this is 
due the name Red Hills. This reddish colonr changes to 
gl'een with the development of chlorite, and where the 
rock has been crushed and foliated, the processes of 
dynamic metamorphism have converted it into a dal'k 
green chlorite schist. Yie""ed microscopically, porphy­
ritic crystals of' felspal' still s llJ'vive ill the most densely 
chloJ'itic rock, and I am strongly of opinion that the 
chlorite schists. of this district are metamorphosed felsites, 
though the physical change is so great that, at £I'st, it is 
difficult to believe both to be the same rock . 

Red Hills Mine. 

The sections comprise 485 acres to the south of' ~1.t. 
lVlurchison, and the mine works have been carried on 
upon a broad flat hill, 2700 feet above sea-level, called 
the Red Hill. The hill is about three-quarters of a mile 
long. one-quarter of a mile broad, and bears a little west 
of ll orth. A large outcrop of hematite, a.veraging 150 
feet in width, and occurring in quartz-felsite. traverses 
Section& 954-93M and 714-93)1. Its linear extension 
is in the same direction as that of' the felsite belt. It is 
often soft and earthy, sometimes more solid, and on 
Section 7]4 I noticed it was magnetic. It contains crystals 
of lelspar, and, to my mind there is little doubt that it is 
a replacelnent of the original felsite. As the original roek 
is an igneolls one, there cau be no reference of the 
hematite to any ancient lake bottom, alld as the felspar 
crystals themselves a.re occasionally seen partly converted 
into hematite, it lllllst be inferred that the latter has not 
resulted ii'om the oxidation of pyrites, but has been 
deposited by way of substitution. If this process is estab­
Jished for a. typical area of ore deposition in the West 
Coast rang'e, it is pl'obable that further instances of it will 
be found along the same ruinel'al belt. This belt. of 
quartz-felsite rock, with bodies of hematite and magnetite, 
and containing pyritic copper ore distributed with some 
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irregularity through its mass, is contin uous in all unbroken 
line from Mt. Farrell in the north to Mt.. Darwin in the 
south , and fOl'ms tbe backbone and crests of' the range 
(often capped with the later conglomerate). It passes 
at the ba.ck of Mt. M urchisoll , throug h M l.s. Tyndall, 
Huxley. J ukes, and Darwin , and its characteristiC 
features, fi'om a mineral standpoint, a.re the constant 
occurrence of' masses of iron oxides and copper sulphides. 
'U p to the present the coppel' 01'e has not been found in 
s ufficient quantity to form any payable mines a long thi s, 
belt, but there is no saying what cont.inued pl'Ospecting 
may not result in. There IS no use in comparing it with 
the Mt. Lyell coppel' deposits . It is not 011 the ~all1e 
strike, but lie!:' between the Mt. Read series all the west, 
and the M t. Lyell schists on the east. If we could be 
sure of' its age, and of the eruptive, or rather, intrnsi\'e 
nature of the felsite, it might be possible to formulate a 
theory connecting the copper deposi t. .. of the flanking: 
schists with th e ig neous felsite as a source. But these 
questions are unsettled. Thel'e is a good deal of evidence 
in favour of the felsitie rock having been a lava fl ow, 
contemporaneous with the schists, and subjected, 'with the 
lat.te1', to later fbliation and mineralisation. Further 
examinat.ion may be expected to thl'Ow more lig'h t on 
t his interesting point. T he s.tudents at the Zeehan School 
of Mines have a grand field open to t hem in the investi­
goation of the relations of these copper and it'on bearing 
felsites to the cupl'iferous sehists a.s well as to the associated 
g'1'anite. 

On Section 954 two tunnels have beell driven by t he 
com pany fi'om opposite sides of the ridge, one N. 85° E., 
and the other S. 85° W. T he fonner is the No. I west 
tunnel, the latter the No.2 east tunnel. T he distance to 
drive "ight through the hill wou ld be about 1500 feet, and 
the backs above No. :2 t unnel (l00 reet lower t han No.1) 
a re mostly between 18n and 200 feet vertical. If eithel' 
of these tnnnels is driven "ight through the hill it will 
intersect the lens or body of hematite; No . I west has 
been driven 104 feet in dark green chlorite rock, which I 
tnke to be a modification of the quartz-felsite. The 
tn nnel is a little shallow for good pl'ospecting: the prE-sent 
end is not 11'0re than 30 feet below the surface, a ll d it 
would never be ove,' 100 feet in depth. No. 2 tunnel E. 
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lIas been driven 77 feet into the hill, and, if continued, as 
it ought to be, it will cut into the hematite at a good 
,depth, and enable the contact line to be explored. Some 
copper and iron pyrites are ill the rock at the approach, 
but these disappear further on in the drive, and the end is 

111 barren, dense felsite. I t will take nearly 400 feet of 
·driving to get uuder the line of hematite outcrop, but 
until the footwall of that for mation is reached, there is no 
lleed for despondency. T he tunnel may 01' may not cut 
across hidden ore-bodiet; 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 . 200 \V" is the same as that of the 
laminations of the conn try-rock, \yherever the latter is at 
;all schistose . 

No.3 east tunnel , d[,iven S." r . 57 feet in rather soft 
<chloritic rock, 1s on the north section,just below an outcrop 
of hematite and magnetite, but is not more than 30 feet 
below surface, and will not increase its backs by additional 
<driving. It carries a little copper 01'8, alld has been 
sam pled in 10-feet sections, but, ali through, as~ays of 
under one pel' cent. were obtained. The end is in soft 
greell chlol'itic rock, with a good deal of iroll pyrite. 

At the S. W . end of' the hill is. No. 2 tunnel west, 
,driven 157 feet 1\ .E. below a series of benches which 
have b{~en CLlt in the face of a ravine, descending from 
'the button-gmss flat above. T he country-rock is dark 
.green chlol'itic felsite, impregnated here and there with 
·.iron and copper pyrites. It is massive. with cross-jointing, 
which gives a delusive appearance of horizontal bedding. 
The tunnel has passed through hard: dry, unpromising 
'['ock. Just behind the fRce it is jointed into fiat floors, 
.and grows softer. The sole encouragement is the softer 
,nature of the rock. It has nearly come below No. 2 
hench (140 feet above), which has a filee of dark gTeen 
.chloritie rock (not quite so hard as elsewhere), showing 
nice patches and veins of pyrites ill the joints and the rock 
mass. No.1 bench is higher np, and is in the same I'ock­
as No.2, only it has less copper, being very slightly 
impregnated. The tunnel would get here 200 feet of 
backs for au equal distance of driving. This ore is ag'ood 
bit west of the hematite, and seems to be part of a 
,chloritic ore-bearing zone rllnning nlong the west.ern slope 
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of the hill. A bOLlt 400 feet to the west of these bellches 
are the mine huts and office, which a l'e on a belt of :slate; 
consequent ly, this line of cou ntry, well sprinkled with 
copper pyrit.es, lies along a contact margin , t ilough its 
intl'lI~i\Te na.ture is very uncertain. T he No.1 we.!'t tUHllel 
probltbly passed through t he last of the bench line of 
mineral a.t its approach, and left. it behind to the west. 

Last year a :Melbolll'ne option syndica te carried on 
exploratory wO l'k for six months, $pending' £ l500 on the 
propel'ty. At the expiration of t he ten11 they withdrew, 
finding the results unsatisfactol'Y. Theil' principal work 
was at th e 1100'th end of th e l'idg'e, w here t renches and 
open cuts ex posed g-uotl. coppe r pyrites . A No.1 nOI,th 
t unn el has been driven . N.E. a liule ovel' lUO feet, which, 
jf ~on tinned, would get 100 to 150 feet backs. This 
tunnel has a good band of' ore Ht the approach and ill the 
open cut above it, Two pyritic quartz veins inte rsected in 
the tunn el ha.ve been driven upon a short distan ce sOll th. 
Tbe south drive on No.2 vein is in rock, slig'htly di::;sell1i­
nated with py rites: This drive is 36 feet fi'om mouth of 
t unnel, amI has beel l driven 22 feet. The d rive on No. :-3 
vei n is 75 feet from the appl'oach, and is 51 feet ill . The 
Bnd is in barJ'en chlol'itic felsite. The d ri ve hugs a quartz 
vein on the E. side, behind the face. A t the entra.nce te) 
t he adit a winze wa::; ,t' llnk 40 feet, and a crosscut drivell 
east into a body of ore represented by a small pile stltCked 
at surfhce. There are a lso here two stacks of 01'9 won 
from the first 70 feet of the tunnel, mostly fi'Oll1 Ileal' the 
e ntrance. The first-class ore cOlnpl'ises a hea.p of a.bout 
40 ton s, and the second-class about 200 tons. The pub­
lished bulk assays of these heaps al'e : fi rst-class, 4'9 per 
cent., and second-class, 2 pe l' cent. copper. Some selecte~1 
pieces fi'orn ghaft and crosscut l'etLll'ned 22'1 pel' cent. and 
16'4 pel' cent. copper, 

N umel'OUS assays have been made of bulk samples frolll 
the different workings on the property, As might be 
expe cted, they vary gTeatly, and unless they are based on 
workable quantities qf ore~ do not g-i\'e any really im­
portant results. Bu lk assays have been made from the 
south benches and No. 2 west tunnel, ~howing considerable 
variations. 1'hns t he assay of the first 12 feet across ~~o. 2 
bench was 1·7 per cent, COPPeI', a nd of the second 12 t'eet 
2 ' J per cent., while the average of t he country all through 
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these bellches was only 0'48 pel' cent., ,11ld the aVP'J'ag'e of 
the tunnel 0·252 per ('ent. The average of' the ore-body at 
entrance to tunnel No. I north was from 4'15 per cent. to 
5-1 per cellt . (!oppeJ'. Clearly , payable qU :1lltities have not 
yet becn met with, and the undertaking simply resolves 
itself into a !f\l'ge prospecting' proposition. The prosrcct­
jng c~l'l'ied O,llt by the opti~n s/rn~jcate compJ'isec t~le 
folloWIng" ;-1 wo open Cllts .N., S laft Ht No. I N. adIt, 
crosscut from shaft, continuation of ~o. 1 N. Rdit, driving 
on two veins intersected by adit, continuation of No.2 
tunnel W.o and a little \Y ork 01\ No. 2 bellch S . 

No pro5:pecting has been done along rhe t)'elld ot' the 
hematite, and , looking at operations as a wh()le, I should 
sf'ly that too little driving on the coul'~e of the ore-belt ha:o­
beell tion e ill proportion to t he amount of crosscut 
tnnllelling, though the latter also is quite insufficient for the 
p!'oper testing of the pl'0pf'rty . 

No.3 tunnel E . could be C'ontinued \¥ ., and th en n 
drive extended south with allY quantity of backs, There 
is a bf'lnd of chlorite ~chi~t with qnartz S.E. from Nos. 2 
and 3 open cuts \,yhich might be explored . Abovp, all, the 
hematite lille must be prospected by continuing' No.2 
east tu nne l, and dl'jying a long the footwall (If the il'un OJ'e­
body . This line is the one which otters most chance of 
succ'ess. Since Illy \"isit a little exploratory ""01'1.; has been 
continued at the north end, I am told, wit,h promising' 
indications, Of course, there is a possibility that an ore­
body may make anywhere ill t.his fe lsitic co untry, and one 
may be stl'lwk haphaziud at any time when least expected. 
But, reaso lling fi'om analogy, the ore is more likely to 
OCC ll)' in the neigbourhood of t.he eoncentrations of' iTOH 

tha n ~t. a distance from it , and a programme of thol'()ugh 
prospecting ought to take I:lecount of this probability . This. 
ila:, not been done, aud the present unsatisfactory state of' 
things is the result. The property, in its actual imp81'­
fectly developed condition, does not excite any "e,'y sa1l­
gnine hopes, nor, 011 the other hand, does it deserve llttel' 
condemnati on . It will pl'ob.bly stand or fall with the 
whole of vVest Coast range south of Qup.enstowll, where 
tlJe conditions for ore depositions are identical. Th e same 
cou ntry-rock , the same hematite a nd m.agnetite masses, the 
same general absence of true lodes, t.he sam e dissemina­
tions of il'OH a nd copper pyrites through the l'ock-mass 
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exist there as hel'e, and the ~ug'ge.stiOiI that more profit­
ably concentl'ated depusi ts of copper ore exist somewhel'e 
within reach seems a reasona ble olle. C onsequently, 
continued judicious prospecting appears to be perfectly 
justifiable. My thanks are dne to :Iof, ·. Hy. Castle, the 
manager, who took me oyer the property in stormy 
weather. 

Red Hills Propl'ieta1'Y Mine . 
Section 1 325-9a~[ , 40 acres. T his is S . W. of autl 

acljoining the Red Ri!Is propp-Ity . A q Uf-ll'tz ou tCI'OP is 
vi!'Oible Ull the top of aN. and S. hill of quar tz-felsite rock. 
Abo ut 70 feet. down, a tunnel has been d riven iuto the hill 
£ . foJ' 40 feet, but has a long way to g o yet before it ca.n 
iutersect any vein below the sur/bee Dllttl'Op . T he fels ite 
joints have a general d ip to the \V ., and the J'ock is im­
pregnated with <.t little pyrites (I,nd ga lenct, especially along' 
the bottom uf the tunnel. 'Vest. of' this tunnel the felsite 
becomes Iarninatecl, ::tild furt.h er ,,'est chlol'itic schist, the 
westerly dip cu ntinu ing . Across the Hat to the W. is a 
heavy capping of hedded conglome l·ate. 

Soutlt Red Hills. 
The felsit.ic rock of t.he Pl'opJ'ietaJ'Y spur continues south 

into this p!'opeJ'ty, and has been t l'encherl and prospecteci 
without satisf'a,ctol'Y j'esl1lt.;;;. The section is now lying 
dormant. 

ll1t. 1:yndall COl'P'" iJiine. 
Section 3709-93.M, 80 aCl'es, at Mount Tyndall, lVIr. 

"i'Peak, Manage,'. The mine is on t he "V. slope of the 
mountain. seven miles S.E. of' the min es on M t. R ead. 
T he coulI'try is th e contact of t he Red H ills quaJ'tz-felsite 
with gTeen schist. Button-gl'ass hills and gum fOl'e5t 
surround th e mine, which can be approached from l\It. 
R ead by the Tyndall tJ'ack -available foJ' hOJ'ses. The 
mine is aouut 640 feet above sea-leve l. 

i\. large quar tz lode, carrying clean galena, blende, C()P­

pel' and iron pyrites, crosses a creek in a direction N . ] 5° 
W., and dipping N.E. Its exposed width i~ about a chai ll , 
including bands of t ile quartz-felsite rock interstratified 
with it. It has been tJ'enched for about 300 feet al ong its 
Cour.,e. It is mainly in the felsitic I'ock, but to wards 
t. he south shaft it seeHlS to be along', 01' very neal', the 
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-contact of that rock with the schist which is seen on th e west 
bank of' t he creek , and continues further west below the 
house. F,'om its position it is permissible to judge the 
-ore-chan nel t.o have been influenced by this contact. 

A north shaft has been sunk on the east sid e of the 
el'eek, 46 feet deep, but had been stopped, owing to heav), 
water. and was abollt to be ullwatered when I was there . 
This has since been done, and: at the 60-f~et level, H cross­
cut is going' west through the lode, showing some galena. 
and copper py,·ite,. Another shaft, 230 reet south of the 
pl'eviotls one, has been sunk :38 feet, and a Cl'osscut ¥ T. 
into schist intersected a little galena and coppel' ol'e. I 
fiJllcy the lllIJin part of the lode lies to the E . . 

The minerals met with in this lode, so far, ate clean and 
solid . Thev are not blended with each oth er in the wa.v 
preva ien t in"'the zinc su lphide schists, hut are clean, bun ch);, 
,and scattered, after the fashion characteristic of the quartz­
fel site ;;;one . From my observations of tbe mineral 
deposit!' ( If this zone, I be'lieve, notwithstanding the hand­
some galena. ol'e which has come from the TyndaJi lode, 
that the staple mineJ'a1 will be copper pyrites . Too little is 
yet known of the behavio ur of' ore deposits in the felsite 
belt to dogmatise on the probable character of the lode ill 

·depth. In such a siliceous rock , the origin of t.he lode 
<iua1·t'l, is uncertain. At the first blush it looks like the 
filling' of a fissure, but, bearing in mind the occur rence of 
scattel'eel cappel' pyrites in the cOl1ntry-rock for miles along' 
this belt, the veins ,night just as well be the r esult of 
segregation . It is of no use to compare this mine with 
mines in th e schist belt, foJ' the latte r are no t parallel cases, 
' IV e have, as yet, no properly productive coppel' mine in 
this felsi te belt, b ut. the copper o,'e which I sa w at Ty ndall 
was nice· looking, and went 25 per cent. copper <\.tJd 30zs. 

·silver pel' ton. The galena, too, was inviting, but I do not 
.anticipate this will be a permanent ore. A sample, 
assayed by the Government Analy st, retu1'11ed 51'82 per 
cent. lead, 190z8. 12e1wts. silver pel' ton. 1\1, .. J. R. 
Booth's assays ,vere 70 pel' ce nt. lead, 30ozs. sil ver; 
a nd 81 per cent. lead, 500zs. silver. The compa ny 's 
published assays by i\1J-. Ahe,," are-lead , 82'5 pel' cellt. ; 
siiver, 5 1 ozs. T he a verage ratio of silver ,,",ould thus be 
a bo ut io'l" to The unit of lead-a good deal lower than 
the pl'oportioll rnling- in the productive Zeehan mine~. 
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This lod e should be well tested, If operatious hel'e 
'prove successful, useful guidance will be furnished for the 
·exploration of other points in t his cupriferoL1s zone . 

Eden Coal 11li'lle. 

Coa.lmeasures hare long' baell known to exist along tlIe 
.Zeehall~Strahan Railway line. Last YEaI', while dragging 
piles fo r the Strahan wharf to the l'aiiw(1.y, to th e south of 
the Eden station, a small seam of impure clod and coal, 
.'abollt 4 inches thiek, ,vas disclosed in the bush track half 
·a mile west of the line. It 'was overlaid by surface cIay, 
and was associated with greenish micaceous grit and sand­

:stone belongin g to the lower coal measures. 
The coal has been a nalysed by the Government Analyst, 

,and contains;-

Fixed carbon 
Ash 
Gas, etc. 
1\{01StUI'8 

1=»c l' cellt. 
6 1'6 
10'6 
26'0 

1-4 

100'0 

[t is a caking, quick-burning eoal, and has been 
jf,\voul'ably I'eported 011 at Lyell. The fixed carbon is 
,rat.her low, and the ash a little high for a first-rate coal, 
but really good samples lutve not been available , 

The dip of the seam is towards the N ,R, at a low 
.angle, and a trench dug while I was there higher up tile 
hill t.o the N., about 100 feet from the t rack , showed, 
below the subsoil, indications of co(l1 in the same strata. 
A small prospecting shaft was sunk here 50 feet, in gTeen 
.micaceous sandstone, containing imprints of fossil leavE'S 
and carbonaceous markings, with a few pebbles here and 
'there . It passed t hl'ough 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 n.t east side of 
shaft; at 40 feet, a 10-inch to I-inch seam , thinning out 
-on E. side j at 4.5 feet some clod. 
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The hottom is in grey greenish sandstone. The seam 
lllet with at 38 feet is probably the one uncovered in the­
tnwk, And is useless. The syndicate, therefore, may be 
~aill to have accomplished their object, and definitely 
proved the lHttlll'e of the sea m found at s.urface. IIa\'ing 
done this, they nat.urally decided to spend a little more 
money ill testing t.he gronDd st ill deeper by means of 
boring. Thev pnt down n bore not fill' from the sh afl,.. 
and pa ssed tlJl'ollgh two of the small sealllS all'eady inter­
sected. but work has recently been suspended foJ' want 
of funds. The lJOI·jng enrerprise is a perfectly legitimate 
.one, and thpl'e is no geological reason for stopping it 
before the Sill1l'ian strata are reached. 

Southwards along the railway to the Rent), R iver the 
country consists of white and light-cololll'eci sandstones, 
belonging to the Perm o-carboniferous system. North of 
the H enty, uuder the white grit, is soft, dark bt'own, clayey 
shale, fnIl of plant impression!", among which r noticed a 
frond of IVreygerathiOpS1'S, a familiar plant of ou r lower 
("0<11 measures. Retween this and Eden there is a tract of 
such country at least two miles sqllare~ and I believe it 
llighly probable t.hat the measures extend sontinral'd s to 
Strah an below the Tertiary sanc\$, which form the supel'­
ficial covering of this area. A long the rai lway line are 
spots which could be selected for boring with the diamonu­
ell·ill. Seeing how important a coal discovery would be 
tor t he whole of the Coast, it seems desirable to risk some 
expenditure, and see whether concealed seams do not 
exist in th ese Sh1.1ta. ' ;Vithont such a test, it can only be 
said that there al'e here beds belonging to the Tasmanian 
coal epoch. Rnd in which coal may be quite reasonabl y 
expected to oecul', 

CONCLUSION . 

I ought not to terminate this Report without l'efe1'l'ing­
to the smelting works erected a couple of miles south of 
Zeehan by the Tasmanian ~melting Company. As Mr. 
Max Heberlein, their General lVlanagel', has lately 
furn ished a. detailed description of' the works, I need not 
do more than emphasise the important assistance which 
this establishment has given to the mining indust.ry of 
Zeelu1l1 and neighbourhood. lts proximity to that mining. 
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centre enables se veral mines, "ybich would otherwise be 
heavily handicapped, in getting their pl'Oducts to market, 
to sllstain their output, and contrib ute to th e mineral 
revenue of the district. Some of th e increa se ill quantities 
exported may be fa,irly credited to the establishment of 
these works . 

The Emu Ba,y Railway Company lllay also be expected 
to constitute a factor in the develupment uf the reSOUl'ces 
of' this part uf the Isla.nd. Its lille will be open to Zeehall 
at the end of this yeaI', a.nd will coatl'ibute in various ways 
to t he g-eneral weifare. 

As bearing indirect ly on the pJ'ogTess of the field$., 
mention way also be made of the Zeehan SelJool of J\lines 
and 1\1etallul'gy, upon which I ha.ve reported eh,ewil el'e 
Hlore par:icull.1.l'ly. This laudable iustit lltion, undel' the 
d i l'ectiun of an illdefatigable comm i ttce amI n'less]'", 'V aIler 
Bros., imparts instruction to about 40 students annllally, 
wi th tile intentioll of equipping them in assaying and 
metallurgy ) 01' qualifying them fo J' posts as lll ini!l g 

llulna-gers. 1 t has been doing good work, and the growing 
·de mand tOl' its tuition is now compelling- the cOllllnittee of 
Hwnag'el1lent to decide upon tbe erection of H lal'g'er 
buildiug, tuwards which the Goverllment will contribu te 
£ I 000, condi tionally on the remainder of tb e required 
.:s UIll being raised locally, which, thhnks to the public spiri t 
of the dist rict, has been a.lmost done. 

In conclusion, the present state of the minillp; industry 
·in this part of the Coast is both gratifying and promising'. 
There is a. s te<ldy increase in the volume of the output, 
a nd fresh gTOtllld within the borders of the field is beiug 
worked" In ~e\'eral instances, old sections, aba ndon ed 
whell the conditiollS £Ot' profitable working were Hot so 
favourable as at present, al'e being resumed; and with au 
iIlC1'8cH:;ed disposition on the part of' the G ovenllnent to 
a.ssist aud foster the industl'Y, there are increasing illdi­
cations of ac tivity among" thuse eng'aged in mining . No 
feverish ex citement about our 'Vest Coast ore ueposits 
need be anticipated, but there are sound reasons fo r look­
iug forward to a quie t , steady contiuuance of developmellt 
and exploitatiou for many years to come. 

I have to gratefully acknowledge the valuable as,i,tallce 
of 1\11' . • r allles Harrison, Inspect.or of Mines for the \Ves t 
Coast, wllo accompanied Ille 011 several journeys, aHd 
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the courtesies and attentions which were so readily 
bestowed upon me by mine managers and others too ­
numel'ous to name. 

I have the honoUl' to be, 
Sir, 

YOllr obedieut SeJ'vant, 
W. H. TIVELVETREES,. 

Government Geologist. 
\\T. H. 'WALLACE, Esq., 

Secretary for .iHines, Hobart. 
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REPORT ON THE MINEHAL DrSTRI CTS 
OF MOUNTS H UXLEY, .JUKES, AND­
DARWIN. 

S IB. 

GO/1CJ'IL1JlCllt Geoloyist's O,/jir.:e , 
Lawu:eston, 30th lvoven/oer, 1900. 

[~ compli!lIlee with your in structions, T left Q,UCCllS­

town on the 30th Apl'illast, to examine t he no"'" mineral 
neWs s itllate on Mounts Jukes and Darwin, and, on mr 
return, I visited )1ount Huxley, where some undm:­
ground prospecting is being conducted. I was accom­
pani ed by Mr. ~T ames Ifarrison, In spector of M ines for 
the Westerll Division, to wbom I 'was ind.ebted fo r much 
assistance on this journey: and some of th e enterprjsing 
citizens of Q,ucenstowll "vcry t houghtfully provided me 
with a prospector, l\il' . John A nderson, )\'ho Rcted as an 
efficient pilot in the wild and I'ugged coun try on Danvill. 
My thanks are a.Iso due to ~1essrs. BeH,n, Allen, Coilin8, 
and Sumpter, minil$ managers, living on the heights of 
:h1ounts.T uk es and .lJarwin, also to Mr. Havill , on J\fount 
Huxley, fat" without t he shelte r of thei r cnrnps our party 
would holv e been badl y oir, 

General Geolo,9Y' 

These three moun taills are elen1tions on t he V" est 
Coast range of Tasmnnia, which hero has a lineal' (lil'cc-, 
tion of north nnd south , ot' a. few degrees west of nor th , 
and t hey occupy a line 12 mil es in length. lVIount 
Huxley is th e mo"t northerly of t!Je three. four miles 
south of Uonnanston; the southern end of .Mount 
Darwin is three miles north of PiUinger, in J{ell y Basin. 
T his chain r ises to heights of betw een :3000 and 4000 
f eet, and is sk irted 0 11 the east by the con1pal'u,tively fiat 
valley t hro':'gh which th e North L yell Ihilway l'lIns. 
This valley is plainly a glacier one, £01" along the r ailwa·r 
lin e, especially on its eastern side, are peculiar long 
hillocks of pebbly wash, which are nothing else than 
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glacial moraines. These have their IOllg axes in a north 
and south direction, and :\,re the lines of tran sported 
material lef t by the retreating glacicI'. I picked up n. few 
ice-scratched stonc:; from the ballast OIl the line. A. powe r­
ful glacie r wonld seem here to have descended to K ell y 
Basl il. This is in terest ing, as furn ishing some proof 
tlutt t he ancient glaciation was !lot confined to th e higher 
clcvtttions, but desconded to not far from se~t level, £01' 

thi s ""lIey is not more tban 500 feet abo\'e the le\'e1 01 
.~vracql.larie Harbour. The va\ley bottom is mostl) 
button-grass soil, stl'C"W ll with large qua.ntit ies of angular 
whi te quartz. Below the soi l are sedinl cntal'Y rocks, 
sand stones, conglomerates, grits, quartzite, l imestone, 
&c ., belonging to the Silul'i1.l.1l system. D escending from 
La,ke lTukes east,Yal'd, these stratified rocks forl11 tIle 
lower fhl"nk of the monnb"Lin down to the button-grass 
plains north of Darwin township, which are strewn with 
conglomomtc, slnc1, and pebbles. O n the l'ailw(1.Y line, 
whe l.'e it passes thl'ough Spotswood's 40-ac1'e section, one 
lwi \c no rth of t he township, thero is an outcrop of g rey 
non-fossiliferous limestone, and further south, approacll­
ing th e tOWIl, the railway cutting exposes slates striking 
N.'V. North- west, behind the township, soft brown 
schist strikes in the same direction. Ascending IvIou nt 
Darwin hom the townsh ip, yello'\\' soft sandstoncs pre­
vail , alld higltcr up, soft green ish schist. These grey and 
greenish sch ists arc the depositories of copper orc; th e} 
are illteJ'sccted by various seams of quar tz; the ar c IS 
pyri tic, a nd its habit corresronds with that of th e occur­
r e llCeS at. ;\101lnt Lyell. judge this belt of pyritic 
schist, which hangs on the enstern flnnk of D arwin, high 
above the pla in, to be the southern continuation o'f: t he 
Lyell belt of copper-bearing strata. All the ,,,ndstones 
and schists ~tl'ike a li tt le west of north, and d ip sou tll of 
west. They accordingly undcrlny intu t he mountain 
range, which is not an ax is of elevat ic,n, but n range 
canoed out by the processes of denudation; th ey a.re not 
seen above <tIl elevation of 1000 feet up t he mou ntai n 
side; they a.re then succeeded by a flinty-looking 
quartzose rock, locally called quartzite, which fo rms the 
upper part of the mountain mass, where nut overlaid, as 
on .J ukes, by cOllglomerates. On Darwin, the ex posed 
thickllcss of t his massive Cl'llptiyc rock is considerable, 



I II 

exceeding 2000 feet. !t forms the crest of the ridge, hut 
is accompanied by coarse granite towards t he southern" 
end. It varies in colour from white to reddish, and is 
changeable in structure, though the texture is mostly 
compact and dense. T he characteristic pink or reddish­
brown colour is proba.bly an original feature, arising 
f rom the iron oxide which is minutely diffused in the 
rock. It has most frequently a homogeneous felsitic 
a.ppearance, but is occasionally porphyritic, wit..h quartz 
or green chloritic pseud.omorphs after felspar. Accord­
ing to its variat ions and to different systems of petrology, 
it is qnart;,,-porphyry, quartz-felsite, felsite and micro­
granite (in t he sense of micro-granitic quar tz-porphyry). 
Geneticall y, it is the effusive modification of the granitic 
rock-magma, and may have been either a rhyolite lava., 
or a protrusion from, or t he marginal part of a granite 
mass. In Germa.ny i t is regarded as effusive, and ca.lI ed 
qua)·tz-porphyry, rnicro-g-ranite, granophyre, fe lsite, 
felsophyre. In England, where it is intrnsive, it goes 
under the name of quartz-porphyry , a·nd also beal's the 
lIame of felsite and quar tz-felsite. The older rhyoli te 
lavas are also cal1ed felsites ill England. Where it ii'i 
intl'l]sive 111 large masses, I should li"ke to call it quartz­
porphyry; where it is a devitrified lava, fe1site. 

There is a difficulty in calling the p resent rock as ,/ 
whole" quartz-porphyry," because, more often than not, 
it is non-porphyritic. It is often assoc iated with ch lorit ic 
and quartz schist, which I am tempted to regal·a as a 
modification of the felsitic rock, as the latter, even when 
massive, sometimes acquires a da.rk green co1our, due to 
the development of chlorite. From an exam ina.tion of 
numerous mlcroseopical slices, it may be seen that the 
minute structure of t he grollndmass 1S crystalline, even 
when the la rger constituents h ave separ:1ted out. It is 
not granite-porphyric, but bas mostly t he microgl'anitic 
and felsi tic structure of quar tz-porphyries, with a slightly 
granophyric tendency now and then. 

T he structure has a parallel in that of European 
quartz-porphyries, e.g., t he microgranite (quartz-por­
phyry with a crystalline granular grollndmass) of the 
Donnersberg, in the Pfalz, where it occurs as a sheet; 
~nd the felsophyre (quartz-porphyry with a felsitic 
groundm ~l.ss) of Elfdalen, in Sweden. 

VI II 
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T have devoted a little time to the consideration of 
t hi s rock for two reasons : first, becanse it is important 
to elucidate its relation to the copper deposits; and, 
secondly, bec;allse it 1S such a. constant and integral 
feature of the West Coast mountain range, forming, as 
it does, a. c rest line £01' 40 miles from nor th to south, 
from :Mollnt .F'al'rell to Mount Danvin, and probably 
extending beyond these limits. 

A distinct lamination, or a certain degree of fi ssility, 
may be observed in the rock, and this suggests that it 
was involyed in the foliation of the West Coast schists. 
The granite which is here and there associated with it 
'( at, M t. Fal"l"cll and Sonth Darwin) appears to be of 
younger da.te. Field examination of these felsites has 
been so extremely scanty that their relative age to the 
strata which now form the schists canDot be regarded as 
settl erl, but, so far, 1 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, £01' it would be unsafe to refer the 
latter to the age of the Queen River fossiliferous sand­
stones (Mid dle Silurian). :';ome brachiopoda belongiog­
to this sel·jes have been found at Gormans-ton, but in the 
creek, and not in .~itu. 

The felsite habitually merge. into chloritic and c!uartzo­
felspa:tbic schists along its maTgins, both on the eastern 
and western sides of the belt, and even passe~ inw these 
along its line of strike. This, and the occurrence of 
rchloritic cupl'iferous schist in tb e heart of the felsite, 
seem to me to indicate that we are dealing with onc and 
the same )·ockmass. Though the felsite is so massive, 
it probably had a,rcas o£ weakness, in whinh it succumbed 
to a pt:essure which produced schistosity . In other 
parts t he yielding was so slight that nothing mol'€'· than 
.a coarsely fissile structure resulted; and again, elsewhere, 
the rock is rigid and masslve. Tn any case, the weight 
-0£ evidence is in fa,vour of an eruptive, and not a sed·i­
mentary, origin for these chlorite schists, in which an 
original porphyritic Rtl'llcture may occasional1y be seen, 
sufficiently well-preserved to indicate their true nature. 

In the fel site, iron and copper pyrites (the latter argelle 
tiferous and auriferous) occur as strings, patches, and along 
joint faces, also as branching veins; as impregnations 
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0 1' replacements of the schist ; and in th e substance 
of large OlltCI'OPS of hematite and m:lgnetite. The out­
c rops of iron oxide arc a characteristic feature of t he 
f elsite. They occur all alollg the line-on the Usborn e 
C opper bl ocks, Ntt. Farrell, at l-ted H ill s, Mount Hux ley, 
~1 t. .J uke" n.nd Mt. Darwin. They are frequently 
besprinkled with copper pyrites, Thi~ development of 
<copper ore gives t he stimulu~ to prospecting throughout 
the belt. .N 0 p rodnctive mine has yet been opened in 
this Z.OllC; t hat is to say, no mine has yet sold or reduced 
the are J'aised. A f ew mi nes, sneh as Red Hills, .Jukes 
P"opl'ietary, Prince D arwin, and one or two others, have 
raised a littl e arc, and the de"elopment~ in sarne of these 
seem to show that they arc 0 11 the verge of becoming 
payable. I 'have not fOllnd any undoubted lode in t he 
rock; t he nea.l'est approach to one is a large barren 
quartz reef on the crest of Darwin . The Tyndall Copp er 
M ine may n. lso be in a lode, but the huge iro11 ore masses 
seem to ind icate, by thei r fl ssociatecl copper ore, t hat, 
somewhere, t herc ex ists cupl' ifel'OIlS cleposi ts whi ch it is 
worth while searching for. Th is, in a nu tsh ell , is the 
real pos it ion of t he mining il1dustr.,- a.long t hi 5 band of 
country. A 1.wge p l'ospecting field is a.bout to be opened 
up, aml it desl:': I' YcS ail the attention and assista.nee which 
geologic:L1 sc ience can f urni sh . 

The iron ore occur;:; in lineal' Hllt ~SCS in the substance 
of the igneous I.'ock. rthe discuss ion of its orig in is 
important, as bea,ring on that of the copper ore. 

1. I t hink that ""\\'e may put out of court the theory t hat 
t he i ron ores are det,rital concentl'il,t ioll s : they co uld 
only be so by being deposited 111 superficial depressions 
of the q uartz porphyry, alld th ere are 110 signs of sedi­
mentation to support the hypothesi s. 

2. \Ve may fu rther exclude thei r origin by differentia­
t ion or segregation of a basi c elemell t (iron) durjng t he 
cooling of a rock magma.. They arc manifestly SlIb­
sequent to t hat phase of rock forrnu.t ion, as they bavc 
replaced the constituents of the original rock (as 
mentioned in a previous .Report ), 

3. Aga,in , we need not consider thei r origin by direct 
fissnring action, as lodes arc Heady 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 
is correct, prospecting ill depth will prove it. 

5. There js a. further possibility of the iron OI'C collect­
ing from the adjacent country-rock and concentrating in 
the ore-bodies. 'Ve 1...110"- vcr} well that iron ox.ide is 
pl'esent 111 quantity in a. finely-diyided stMe in the quart%:­
pOl'phyry, as indicated by its l'eddish colour, but the 
porphyry is pOOl' in heavy silicates; which would yield 
appreciable quantities of iron, and the rock does not 
seem sufficiently permeable to a,llow sf,cady molecula.r 
migration to take place. 

If none of the above soIut,ions fl,re ildmissible, and 1 
think 0111y (4) and (5) have a.ny chance, we may consider 
the remaining supposition that the fel sit ic belt, as )"ell 
as the sil iceoHs schists e~st and west of it, i:lclnding the 
schists of :Mount Lyell ~ have been permeated by later 
sol lltions from below, connected with the consolidation 
of the granites" These ~olutions may be conceived as 
c:tl'rying dissolved copper: and were forced through the 
snperincumbent rock under a hy(1ro~ta.tic pressul'e, whicIl 
compelled them to seek directions of easy passage along 
the existing lines of schistosity" Sedimentary and othel" 
rocks, already transformed to schists, as at Lyell, Read, 
&,c., wel'e most easily permeated with the mineral solu­
tions and replaced by the precipitated min ernl in the 
harder quartz-porphyry those parts, the chloritic 
J:)chistose porphyries, which were exceptionally soft and 
ha.d a pronounced 1amination, for,med the rnost favoured 
channels for the deposition of copper ore, while in the 
more massive felsitic rock the ore was limited to 
joillts a.nd accidental fissures. The iroJl was introduced 
at the same time, collected from other parts of t he I:ock­
mass, 01' segregated, it is best to confess, in some way 
·which we cannot at present trace. The persistent occur­
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 a.ccounted for by ascribing them to heated solu­
tions along the granite contact. A very important eon­
firrnation of this view" is the fact that on South Mount 
Darwin, )",here we have a.n outcrop 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 felsi te towards t he southerll end , where 
the granite is most exposed, becomes unusually flinty 
and hackly- a,1I indication of contact metamorphism. 
At .. Mount 11'arrell, too, at Harris' cage, the granite is 
is aho associated with an ontc l'op of hematite near the 
contact with felsite, 

In postulating a com mon 801l1'Oe for the cuprifcl'ows 
{lepasits of the vVest Coast range, we account for tllC 
prevalence of copper all along th e line, not only in the 
.quartz porph yry itself, but also in t he schists which 
flank i t . U nder the circumstances a lluded to, i t is rea­
-sollabl e to suppose , that t he copper in the deposits of 
Lyell, Read, Red Hills,.r II kes, and Darwin has been 
derived from a common 801lrce. If t he felsite was It 

.laya flow, it cannot have been the source. The ore solu­
tions WCl'C more probably connected with the grani tes; 
and [ beli eve this will still hold good, e ven if it be 
iibown hereafter that the feis ite was intrusive, for its 
in trusion must have been anterior to the granite . 

.r th ink, in the p resent -incomplete state of our know­
ledge, we cannot safely theorise further than I have 
ventllred. Add itional data. a.re requisite for the formula.· 
t ion of a satisfactory explanat ion of the genesis of th i ~ 
metal ; and t hese cannot be acq uil'ed wit hout a prolonged 
residence on the field. 

Ores found iu this B eit. 
Goppe)' Pyrites (C halcopyrite) is the most common ore 

of copper in the fels ite and schists, o£t~n mechani­
cally combined with iron pyrites, which is too a;pt 
to constitute t he large]' proportion of the mixture. 
It also occurs jn the 1ron ore masses, but sparingly 
so far. 

Bornite or Erubescite, containing more copper and les.! 
iron than the preceding, is derived from it, and 
below ground water-level wi1l pass into it. It has 
been found in l'ftmifying veins in the felsite at Lake 
.Jukes. 

Copper Glance, containing 11 0 il'on and more copper tha.n 
either of the preceding, At Lake Jukes, 

Malachite and Azw·ite.-These are t he blue and greell 
carbonates of copper, appearing on £nees and joint 
pl"nes of the felsite on Mount .Jukes. 
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.1.Vatil)e Copper is present in the iron orc ma,sses in small 
qllantity, a.nd occasionally in the felsite . 

.. J1aynetite and I-Jell1atite, occurring in veins and masses 
t hroughout the belt. In maslles of considerable 
magnitude on the west slope of Darwin. 

Galcuu.-:-Oceasional1y, in small q LHtntities. 
CoM. - ln the pyrjtes on .1 uke~ fLnil Danvill: ill the 

fel.~ite at Mou nt H.nx] ey: ill JC1'J.,tlg'iIlOU::! and 
quartz scarns in the syenite-porphyry at l{ing River 
Mine: ill quartz at Harris' He"ward. Alluvial in 
creeks on ~"l ollnt J~llen, :Mount Huxley, :Mount 
.J lIkes~ The copper orcs contalll small quantities 
of gold a.uu silver. 

The all- important yucstiull , seeing t he tend clley of 
co pper py ri tes in the felsite to occur ill splashes, and in 
{,he schist as impreglla,t ions, ,s where to seek for the 
perma.nent ore bodies, which may be a:S:5U1Tled to be nea.r 
at hand. The iron are may be taken as a genera.l 
indicator; but the :5pecially favo lIl'able chann els ,tppear 
t.o he band.5 of schistose chloritic rock. A s a general 
rul e, I noticeu that where the rock is hard. ,~assive, 
syufl.l' e-jo lnted, and void of fissility, it is unfavourable; 
bllt numerous observations will have to be made through­
out this untried regioll before genel'a.l i sa.t io ll ~ (Jan be 
m!tde safely, 

Examin{ng even the most IIMssive OC(JllrrCIlUCS of mag­
netite, as on the Prince Darwin section, wherc the so lid 
iroll are is sprinkled with irol1 a nd coppe r pyrites, 
plenty of quartz can be seen in the substance of the ore, 
the indiuations of replaced country-rock being, to my 
mind , qu ite plain. 

The magnetic oxide Joes Hot belong to t he type fo und 
in basic rocks, such as serpentine and gabbro (containing 
titallium, nickel, cobalt, &c.), but is wholly in acid-erup­
tive rock. I t is delise, crystalline, grannlal' in texture, 
and passes by gradations in to m,tgnetitic hematite and 
hematite proper. 

iYIINES ON :MOUNT .JUI\B S. 

These m"y be "ppJ'oached by '" traek from the North 
Lyell Railway 011 the east, or by the pack-track from 
Lynchford , which crosses the King R iv er (by cage), near 

'. ' 
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lIarris' R eward, alld then proceeds east for 2i miJes. 
The usefulness of th is track is discounted by having to 
c ross in the cage. Passing eastwards, the path t raverses 
the nor thern section of 

lGng .Tuke . ., J.l'Ii,te. 

The company has two 40-acre sections, 1737 and 
1861-93", which it has prospected for copper. These 
slope down steeply to the north, towards t he ICing R i vCl\. 
which -R OWE far below, in the gorge between the mountains 
.T ukes and H1.lx ley . The country-rock is chloritic schist 
and felsite~ the latter pink where fresh, but green where 
modified by a secondar y development of chlol' itc. I 
visi ted a.n ahandoned tunnel a little below the t rack, 
driven into min eralised chlOl:i t ic felsite, dark-green, nnd 
black. Tbe massive wan s arc only fissured country. 
These joints or fi ssures rnn with the t unnel east of sou th, 
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 stack ed outside the ent rance. 
This mineralised band appea.red at the tunnel mouth to 
be very wide. A ny amount of backs is a \railable, and, 
:\8 the ore-bands seem to run parallel on different 
meridians in the same belt, crosscutting ought to open up 
Dew ground. It is probable that in th is way soft zones 
of cupiri£erous 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 di ffi cul t ies compell ed 
the company to 8tOP work for a time. The countl'y­
rock resembles some of that seen on the track between 
the White Spm and Mount Tynrlall- dark-green, with 
red patches. 

.Illites Comsiotlt. 

This section, 40 acres, No. 1713-93M, is N .E, and 
adjoilling the preceding. It descellds the steep northern 
slope of 1I10uut .Tukes to within a short distance of the 
King River . I t is bounded on the N. by an 80-acre 
.ection, which has been floated into the Jukes Con sols. 
I wished to examine Turner's property on my visit to 
.J ukes, but the weather prevented me, The Comstock 
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has two tunnels driven into the hill Lelow the Proprie­
tary M ine, apparently on the same ore-belt. The uppel' 
tunnel, about 300 feet below the No, 2 Proprieta.ry, 
had juot been started at the time of my visit, and was 
15 feet In. ' It was being driven in rcddishfelsite, carl'y­
jng abunda,nt iron pyrites, some of it vel'Y solid. Some 
'Of the ore from here assayed 3t pel' cent" copper and 
a~ dwts. gold. The lower tunnel is 250 feet beneath 
this, and wa,s 84 feet into the hill , driven also througll 
red felsite (qual·tz-porphyry), with patches and strings of 
copper and iron pyrites. A li ttle galena h.s been found 
"in a small seam of pug in th e crosscut neal' entrance. 
This png is four to fi ve inches thick, and is the contact 
,between the reddish quartz f elsite and Silurian sand­
stone, which is here in the middle of the felsite country. 
T he tunnel face is ba.rren, but it is intended to crosscut 
cast through the fclsitic rock. This must be done, for 
there is no defined ore-channel, and, if work is restricted 
to the line of a. tunnel, vn.luablc ore-deposits may be 
missed. The tunnel , so fa.r , has been a. disappointment. 
Outside the entrance is a great face of carbonate-stained 
fe lsite, which suggested cappel' minerals further ill. 
This leaching of carbonate was the first discovery of 
copper. Lim.e is sometimes il"ssociated with the ore. 
The huge clift's contain a littl e mineral here and there, 
b ll t the country is very tight and hard. If orc is found, 
it is .likely to be clean. Some of the orc from the tunnel, 
n.ssn.yell at the North Lyell office, cOll tt, ined copper 6'02 
per cent., iron oxide 9-66 p CI' cent., litne :1-90 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 t.unn el. On thi ~ 
sectioll t he ore-bearing felsit ic rock is bounded by sand­
ston e all t he west and pal e schists on the east. S ix men 
were working . 

Juke:; C()nsol.~. 

The section below the preceding is ft.ll 80-acre one, 
p"rtly on Mt. Huxley and partly on Mount Jukes, witlt 
the King R iver traversing it. It has a tuim el driven in 
the great fe lsit ic belt, in whiclt t he other mines to the 
iouth are situate. Work was abandoned priot' to my 
vis it, and in the awful \",eather we expc l.'ienl:ed Oil the 
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mouutain I did llot t hink it worth tho risk to descend tIle 
rocky precipice UOWll to the drive; but I went down as 
fa.r as the Comstock, the mine immediately abo ve it, a.nel 
could see vcry well that the cupl'ifel'ons formation COIl­

t inued. I should sa.y that the Consols have as good :l 
prospect of tappin g ore as the upper mines have. 

l\~n ·th i1ft . .JilH,e,~ . 

Section 2699-93M, 40 acres, situate bet ween t he K illg 
.Jukes a.nd the King: River. The hill has been d ri vt!11 
into, but without getting any orc wor th speakillg' of. 
The orc-bearing formation, however, is there, and i E the 
K ing Jukes strik es orc, t his ::5cction is in a good position 
for th e cont inuation of the deposit" 

Mt. Julw.s P/,0p1'ieta J'/!. 
J as. 13e:1n, }Hallagel'. Two 40-acl'c sect ions, 1711 , 

.l 712-93M, so nth of and adjoining Comstock at the north 
·end of the mountain. The track to this mine is bad 
after lea.ving the K ing Jukes, being Dilly a. footpa.th on 
,the precipitous side of t he mountain. The ICing River 
is 1,500 feet below the upper t unnel. Sa.tisfactory s igns 
of industry were noticeable on thi s property; thcre wcro 
some good lmtR a.nd a coupl e of bl a.cksmiths' sho ps. 

To the sOIlt.h and west is the lofty face of Mt. J like" 
capped with conglomerate, which reposes on the felsitie 
and chloritic schists. The mille works a re in th e rocky 
slopes at the base of this face. An upper tunnel (called 
No. 1) has been dri ven west in the S.vV. co rner of 
section 1711 £01' 125 feet. 1\.. t 18 feet f rom the entra,llce it 
intersected It dark quartz schist o l'e-body 22 feet wide. 
To this grey quartzose schist, with bl ebs of qnartz in tile 
planes of lamination succeeded, and fu rt her in some sea,ms 
of dark ore-im pregnated schist were met with. T he 
schist is oiten dark-green hom chlorite. The dark 
schists a.re cons idered favo urable £01' cupper ; the grey 
schist is d ry and unpromising genera.By. These schists 
exhib it a rocl~ unmis taka.bly deformed, and their orig in 
is not a ltogether £ree f rom doubt, but, f rom the preliminary 
examination which I have been able to make, I am in­
clined to thiuk t hey are schistose fclsites. They 

. alternate with f elsite, are fo rm ed in the middle of the 
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fch:ite zone. and ".re sometimes continuous with the latter 
ruck on its 'strike . 1 lHtvc detected twinned felspars in 
them, and this supports an igneous origin. The race of 
the tunnel at p resent is in grey schist; but both grey ~lnd 
green arc really the sumo rock and alternate. A winze 
has been sunk 011 the 22-f.eet ore-balld 60 feet ill-ground,. 
which, though pOOl' at times, may be desc]'jbed on the 
whol e as u<l.vabl e. The best ore OCClirs at the bottom of 
t Ile WiLlZ~;~ ~\ good sample £1'010 here ;'\,ssayed 150

/ . 

copper, 2 ozs. J 2 dwts. silver, 3~ dwts. gold. From the 
bottom of the willze a level has been <1ri veil 30 feet N. and 
32 feet S. BeILind the end of the south drive poor 
schi st COIl1e~ ill. A crossc ut west has been put il1 24 feet 
across tile 01'C body alia has pellctrated 5 feet iuto barren 
grey schiRt. .Vleasu ring from the east wall of drive 
there are 14 ft . of good ore succeeded by 10 ft. of im­
pregnated. schist which mi~y do £01.' milling on the spot. 
fhe crosscut has proba.bly not exha,llsted the ore ground, 
<l,S, douhtlcs.3- ~ paTel1 el zoncs exist. The west wall of le"el 
at bottom of winze is poor going north, but a crosscut 
en.:-:t from this elld passes through 10 ft. of dark impl'eg­
na.ted schist sHitable fol' dressing. T saw a pile of good 
orc at surface said to have been raised from this winze. 
The published ayerage assay valne of the lode in the 
win ze and drive is 12 % COpp~1', with smal1 quantities of 
gold and si lver. A piece of stone whic h I picked from 
the pile a.t tile mouth of t he t unll el and judged to be an 
a "crage sampl e was assa.yed by )11'. v.,T, F. Vi ard, 
Govermnent Analyst, and returlled 3'i pel' cent. copper~ 
with t races of gold and sil ver, 

FIIl·ther nOJ'th, alo"wer tunnel. No.2, :300 ft. below the 
IIppcr one, is being driven ~.'V. to cut the schistose ore­
hody above mentioned a.nd connect with the upper 
working'. It will bave to be •. bout 500 feet in length in 
order to intersect tIle are formation. Seams of copper 
pYJ'ites alld pYl'i tous schi st have been intersected in the 
tunnel. The a rc from one of these seams is stated to 
havc assa.ycrl 29 per cent. copper. T he ore met with has. 
110 apparent connection with the band furth er west. At 
t he entrance to this t unn el native copper is rl isReminated 
throngh the hard felsi tic rock. 

r n the N. W. cornel' of this sectioll there is a large · 
Jlcrnntite outcrop, "'hi ch, consid ered by itseif, would b e-
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taken 3 S t he oxidised ont.crop of the sch istose ore body, 
fo )' where it has been cnt in to down to 12 or 1:1 feet it 
seems to spli t up tOLd veins of iron a.ncl copper pyrites in 
schist. But it must be in terpreteo in connection with 
other exposures in this field. The band of hemat ite 
passes N.W . into the .J ukes-Comstock section . 

Below the lower tunnel mineralised rock has been 
trenched aCl'O BS f o1' 100 feet. It cal'l'ie~ copper PY l.' ites 
e very.where, but not sufficient to pay where exposed. 
The belt of fclsi t ic and schist rock which carries are on 
~lount .r ukes is l'oughly about a. mil e in width, but in 
i\.ny one place it va I'ies from 5 to 10 c lu\,ills ·wide. The 
hematite appea.L's and rcappears in veills over a width of 
5 o r 6 chains. 

T here is 11 0 "inc a.ssouiated with the ore on thi:-:; He ld, 
and if enoug h copper can be fo und the mines will be 
ofJened alI t vigorollsly, despite t he present inaccessibility 
of the claims. I:f t he ca.ge were done H,way with at the 
J\:ing ri ver, and it hridg e constrllcted , stores :tud ol'e 
could be packed v£a LynchfO"d , but t he compa.ny's 
Ilatural outlet will be to the Nor th Lyell Railway. The 
set of min es jllst l.'efel'L'cd to fire all at the nor th end of 
Mount .Jukes. Their value at present is largely pros­
pective, bllt the good are in the .1 ukes Proprietary is 
dec idedlyencoul'ngi ng. Defined lodes need not be looked 
fo r, but thcre rnay be numel'OU S lenses of orc in the 
schist and ·in the felsite in connection with the llematite 
outcrops. The la.tter arc ill nnd en:tood at present. 
li'uture work will no doubt lInravcl the relations between 
t he iron ore and t he copver deposits. AU facts which 
bear upon this relationship should be carefully I,oted. 
Communications upon the subj ect will be g ladly l'eeeivec1 
and acknowledged by this. office. 

To the east, of Mount ."Jukes Pl'Opl.' ietH,J'Y is a.n SO-ac J'e 
section held by the Great Sonthel'JI Mount .1 ukes Co. 
The track ,outh from the Proprietary to the Lake 
.1 ukes passe, first through company's sectioll held by the 
G reat King .J ukes syndicate, and next. across the SO~lth 
Mount . • J nkes SO-acre block. Some surface prospecting 
has been done. T he track skirts the ea.stern face of t he 
.J ukes m,ngo a.nd pa.sses over the schists, conglomer atcs, 
and sandstones which hang 011 the flan k of the gl'cat 
q uartJ';-fel site mass. The great white cong-lomora-te Citp 
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can be seell here resting on the central Sllrnrni t of 
.J ukes. 

T he Q,llecll .J ukes sectioll !'! comprise foul' 4U-acrc 
blocks, t.hree of which arc south of t,lIe K ing .r uke~. 
Th~l'e has been some dl'i vlng ill th e steep eastern face 
of the rnounta tll where the rock is m ineralised, bnt vcry 
li t tle work has been done up to the present. 

At the survey camp the ascent is made to Lake .J lIk e:-;; 
through myrtle forest over sands to ll e, chloritic sch ist, 
a.nd silurian I'cd conglomerate, highly inclined. 

West of the King and l~, uee l1 .J ukes arc the Moull t 
.rukes and Crow n .J ukes sect'ions, also in the cnpl'ifcrous 
zone, and this count ry would appea.r to run south through 
E. H. C. Oliphant's section. These lie in a part of the 
bel t which 1" ;:t S inaccessible to mc. A. published assay 
by .Messrs. Spiedie & Co, of sul'face are from the schist 
at approach to tunnel on t he C rown .J ukes g ives, copper, 
2'3 6 pel' CC 'lt., gold, .l~ g l'S ,~ sil ver, 19 ctwts. 14 grs. per 
ton. 

The i"'tccesoibili ty of the 4.0-"C1'e8, 3632-93M , held by 
t he .1 ukes and Darwin .Junction Company, prevented my 
visitillg the section Juring th e shol't days of that season 
of the yea,r . It is high up on the mounta.in, and I ullder­
sta.ncl nothing payable was fo und, though only a litt le 
surface prospecting h as been done on it. .In position it 
is nor th-west of Lake Jukes mine, but I should judge it 
to be in th e same cuprifern ns zone as the other rnines 0 11 

Jukes. 
I mperial .J ukes, 40-!6-93M, is an 8U-~tc l'e section ill the 

name of W. P. ..M otton, cast of La.ke .J nkes. Some 
money has been expended in surface pro8gccting 0 11 a. 
mineralised belt whicb traverses the block S.E. to N . W. 

Lalte Jukes. 

This propeny com prises two 80-acre sections sout h of 
South Nloun t ,) ukes. T he name is due to the existence 
of It deep lake high up on the mountain side. This , heet 
of ·wa.ter cove rs a.bout 8 acres, nestling in a recess undel' 
steep cl ift·s. [t freezes over il l winter ,vith 2 ~' inches of 
ice. Its appearance is that of a glacial tarn, There is 
no fo undation whatever £01' the supposition that it is the 
erato I' of a n extinct volcano. These mountains have 
been carved into their present Blut.pe~ by th e denuding 
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fig-cncies of wea,ther, wn,tel', ice, &c. Another lake eXlsts 
o~ a neighbouring section to the S.E . 

The Lake .Jukes ~Mlne is in massive quartz-felsite rock, 
·which has been denuded into the foi:m of a narrow spur, 
or razor-back, measuring, at the base, 600 or 700 feet 
across, (Lnu narrO\ving a,s it goes up. The mine had been 
working for a few months only when I 'vas there. A 
lower tunnel was being driven in [,he face of the har(1 
felsite to strike the vein s of rich bornite and glance 
copper orc, ·which, at suria,ce, l'a,mify through the country. 
These veins tHe thin where cut into on the ~udace, but 
it is hoped they ·will widen out in depth. A possible 
dl'a'i\'back is the likelihood of the veins 111eandel'ing 
throllgrl the rock instead of fill ing a stl'a,ight fissure. 
From -.,·dutt r saw at surface, I feal' this will be thei r 
habit. ff they impro\o'e, the Lake .Tnkes will be an 
important mine, for the quality of the ore is the best on 
the field; and from the confignration of the country, l 
think a great depth will have to be attain ell before the 
rieh secondary glance and erubescite glve \vay to the 
poorer chalcopyrite, which will ultima,tely constitute the 
vein. There is more th.RII one outcrop of such ore on 
the hill , and there ought t o be a, g·ood deposit jn con­
n:~ction with all this ore. J t must come to light if pel'­
scvel·.ingly and judiciously sought. Picked samples uf 
c-opper gIn-lIce assayed 50 to 60 per cent. copper, ~ ozs .. 
silver, 2 dwts. gold pel' ton. .':".\.. 1'ich sample which 1 
took of the bOl'nite ore (aecompanied b;r ({, little ,rein or 
vugh 4.uar tz) was assa,yed by :1\11'. W. F. \Vard, G overn­
ment Ana.lyst, with the following result :- 73'5 pel' cent. 
copper, {)"7 per cent. iron, with traces 6f gold and silver. 

There is no blende here, but a little accessory ga,lcna 
IS seen. Sa.tiyc coppel'is found in the 1'ock, whence it 
has been carried into thc creek. Stains and fa,cings of 
azurite and green carbonate of copper al'e visible on 
join t faces ill the l'ock. This is one of the fmv milll~s in 
the belt ·where there is a reasonable chance of the 
ore Jeposit turning to a, lode. At La,ke .Jukcs R 

quartz schist lies east of the quartz-felsite. A speck­
Ijng of the latter is noticeable, which nm)' be the eom­
menc(~ment of a chloritising proeess. T he rock, UPOIl 

microseopical exa.mination, is found to be identical ",crith 
that at the .fllkes Proprietary. 
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There iti every eneouragement for perseverance in 
teclting tbe$e rich 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 
co untry to the east: about five miles ought to bring it 
to the railwa.y. The re aL'C heavy fe-dIs of SIiOW here III 

winter, (wei it good track will be indispensable. 

?vlOUN'1' DARWIN". 

The ore-belt continues :::onth from .1 ukc:; to :Mt. 
Darwin, the two mOlintajn ~ being connected by a saddle. 

The field, at present, m:t)' be described lInder two 
diyisions, viz . :-North Yit . Da,nvln a.nd South ·Mt. 
Da]'"win. At the N orthel'n end are HAl .r ukes and Borne 
other sections, which I did not visit. They arc lying 
idle, waiting f.or the intl'oduction of capital. The other 
mines in the nor thern di vision a re on the eastern slope of 
the nlO11ntain, abovc the Darwin township, and h} pack­
trflcks and [l.cl'ial tramways could be put into easy COJ1'l-

1TIlmication with the North Lyen RaiJ:way, which I.'uns 
through the flat countl'y be1o,"". Katllrally, these mines 
are favoured and fostered by North I.yell investors, who 
count upon t,hem gro,,-ing into important feeders. of their 
railway line. This Jine flll'nishes them with a sp1endid 
get-away for their output, notwiths tfmding the ir lofty 
position on the side of this bold a,nd maj est iu r ange. 

fl:1t. Darw'ift l)roprietarlj 1I1ine. 

}1r. 13. Pea,rse, lHallagcr. This Company b:t::i two 
rorty-acro sections on the CI:1stern slupe of 1"1 t. Darwin, 
700 feet "bove the township, 3066, 3067-93M. The 
tnnne] ·w hi ch is 11m\' b eillg driven takes a. S.'V. direction 
HCroSS siliceous schists a,nd quartzite. \Vhen 1 was 
there, the end was in quartzite, and it is intended to 
dri ve far ellough to get below an ore body disclosed by 
surface t,rellching. At l;·W feet in, a south drive has 
been put .in 90 feet, and then a crosscltt started parallel 
",villi the ma.in tunnel. Litt,1e hunch es of good copper 
are 'were met with a.ll a.long the dr ive. 'rhe country 
rock is grey quartz schist, and the ore resembles the 
s iliceous oreS of l\1t. Lyell. The rock hR-8 no connection 
with the felsite, but foi·ms a nan·ow belt, flanking it on 
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th e east. Frorn the nature of the ore, and from it~ 
position, I take it to be t he southern prolongation of the 
Lyell belt, 9 miles to th e south of Gorman.ton. The line 
bebween here and tl,e secti Ol11!i belonging to the Great Lyell 
South should be traced, and, 1£ examined properly, will 
probably be found to be a more or less continuous ore-belt. 
1".rhis is au instflllce in which it mn,y be permitted to place 
'Some confidence in geolog ical l'ca15onillg', nnd, withoHt 
.actually travell ing along this belt, I hft,ve not m uch lH~si ­
tation in predicting lts ~ont i nnity. Future prospecting 
will, I believe, show this pred iction to be justifiable. It 
has been too much the fashion to draw an arbitrary I inc 
at 1\10unt -Lyell, and to assume t hat the deposition of 
ore d id not take place south of it. 'Ve have now the 
-discovery of ident,ical ore in simil ar schist!s on the same 
s trike several miles to the south, and there are no 
reasons which l.'cqllirc us to believe that the lnterven,ing 
-country must be blclnk. 

The mine was sta.l'ted in 1899; 8 men wore employed 
1tt the time of my yisit. Ore has been f.ound a.t intel'vah 
along: the line of fo rma.tion for over a thousand feet, and 
the forma.tion tra verses both blocks. Ore at the show in 
the creek is stated to ha\'e yielded as mneh as 19 dwts. 
gold. rublisheLl assays of 01.'C al'e-
(1.) Coppel', 17 pel' cent. Silver, 10 ozs. Gold, 19 uwts. pCI' ton. 
(2.) J) 12 per cent . JJ 90zs. ,,14 dwt~ . per ton. 

a sample of the r ich pyritic ore which I took has been 
.assayed by M r. W. F. vVard, the Government Analyst, 
.as follows-

34 pCI' cent. Copper,2 QZi!. 0 dwts. 20 gl'S, Silver pel' tOil, 

5'outh lJ10unt L.yell . 
. r. Dillon, wlan<l.gcl'. The two 40-acre sections south 

-of and adjoining the Darwin Proprietary, are held by 
t he Sonth M.t. Lyell :\lining Company, Limited, 2158-9-
·93M. The mine is ",bout 650 feet, above the railway, and 
is in the same fa.vourable grey schist as the Proprietary . 
The light yellow copper pyri tes, wnich is the ore here, 
is identical with that of the Ly ell il istrict further north. 
The deposit 1S not in the form of a. fi ssure lode, but con­
stitutes a r eplacement of the schist. The schist is slightly 
talcose. It ~tJ'ikes N. :20° 'V., ann a tnnnei has been 
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anven S.W. across it, proving impl'cgnatlons of. copper 
a.ll the way. At about 200 feet in, a \v1n;;e has been. 
started, where good ore showed, and some nice looking 
metal has been obtained, assaying 13~ per cent . copper" 
and 9 a,vt. gold per ton . A pure sample which I selected' 
from the orc paddock was assayed by the Government 
Analyst and yielded 33·[ per cent. copper, 2 ozs. 2 dwts. 
11 grs. silver pel' ton, and traces of gold . Pifty feet 
further in, the tunnel passed over the top of black schist,_ 
aho carrying pyrites. In the eRd of tunnel, the face 
shows sehistose quartzite (or felsite?), also slightly im­
pl'egnnted 1-vjth pyrites. There:is an IIpper tunnel about 
40 feet higher, 'which has been driven 100 feet, and a 
wi)l:r,c sunk at entrance. if the quartzose rock in the 
end of the lower tunnel is felsitic, a decided change of" 
~ountry ,,,ill take place. Although the change may not 
be intrinsically favourable for ore, the contact zone is 
proraisin£ for ore deposition, and 1 regard the, country 
all along this contact in the Proprietary and the south 
sections as likely ground . Ore mayor may not be met 
with in the quartz-felsite, bm will probably be fonnd by 
sinking on the schist 01' tunnelling through it lower (lO\vn, 
and then driving on parallel bands of mineralised country­
'",hlch 'will prevail at or neal' the boundary between the 
t,,,o descriptions of rock. There seems to me to be 
e'{ery inducement for courageous prospecting. 

310/(l/l L,ydl E:rlcnded. 

Ivi-r. David Sumpter, l\lanagel'. Twenty chains south 
of the South :i\1oullt Lyell property is a 40-acl'e section, 
2549-93}1, held by the Mount Lyell Extended Company. 
This rnille is 1500 feet above the railway, and in a 
5plendid position £01' an aerial ropeway. The track 
south from South Nlonnt Lyel1~ along the mountain side~ 
crosses the cupl'ifel'ous schists, and leaves them to the 
ea.st; it then courses along pink, flinty, fels itic rock,_ 
often green with chlorite, and p05sessing some degree of 
lamination, in a N.vV, direction, and with a S.'V. dip 
into the mountain, This rock contains specular iron ill 
veins and on the cleavage faces. Further 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, ill which explo­
sives are stored, and which exposes a green chlol'itic 
schist impregnated with pyrite and specular iron. A 
couple of hundrcd feet highe .. up the hill a hole has 
becn put into the same sor t of schist, but harder, and 
containing morc qual't i'.;. The rock is well impregnated 
with i ron pyrite. To the west it is suceceded b'y talcosc· 
schists. The top cut is in speekled talcose sc hist, th e 
chlOl'i t ic specks bearillg a l'c::.;emblancc to similar chloritic 
pseudomorphs in the feltiites: thili schist alio carries 
trOD pyrites. A lower ell t in th e chlorite schist shows 
iron and copper pyrites l'u nning through the rock in 
seams parallel with the laminations. The iron pyrite is 
abundant. 

A tunnel ha.s been dri ven ~1oC1'OsS the soft talcose and 
ch loritic schist for 107 feet. Some bunchy copper ore 
was fo nnel at the approach, and slight d isseminations of 
iron pyrite throughout the cOllrse of the drive. The 
face is ill greenish chlol'i t ic schist. The only thing to 
be done is to continue driving. J ust N. of the tunnel 
is an open cut, which exposes grey-green chlorite schist, 
seamed with coppor pyrites, where soft, "and charged with 
disseminated i ron pyrites. T he Lyell Extend ed appears 
to be west of the soutb Lyell and Darwin Proprietary 
zone. Search should be pursued where the schist rock 
appea.l's th e softest, a.s the softness is, apparently, the 
result of crushing and the deposition of mineral. Five 
men ar e employed here. 

ll1"mmi Lyell Consols. 

Manager, Mr. David Sumpter. S.W. and adjoining 
the Extended is the Mount Lyell Consols section, 
2585-93M, 40 acres, a.bout 2200 feet above the railway; 
consequently, a good height above the Extended. A 
tunnel has been driven 128 feet across green chlol'itic· 
and talcose sch ist, with a hackly fracture, containing" 
veins of iron pyrites and a li ttlc copper pyri tes. The­
end is still in t he same schi st. About 30 feet higher up, 
a cu t has been put in hard green qnartzit ic schist, carry­
ing a little copper and iron pyri tes. The tunnel below 
has gone through this, and prospects are none too 
encouraging, {or the coun try 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. [was greatly indebted to 
Mr. D. Sumpter for hospitality and assistance on the 
mountain. 

To the N. of Lyell Conwls is the Darwin Consols, 
Section 3196-931\1, 66 acres, ,",,"here some work has been 
done without much result, so far. Operations had been 
suspended here, a,s also on 

BJ'umby' s Sections, 

2746-7-93M, 80 acres each, which arc now known as 
the Melbollrne Darwin) and are ~ mile west of the 
South Mt. Lyell. In going to these from the Lyell 
Extended fL zone of felsite is passed over, and theil, 
further west, chlol'itic schist. A be lt of mineralised 
schist traverses the easteln 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.VV., and 
rather flat, 45°. The rock carries iron and copper 
pyrites, sometimes associated with quartz. The pl" in­
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 pel" cent. This is not the bulk 
value; but some of the ore CQuld, under more favourable 
conditions, be concentrated, as there is not an excessive 
quantity of iron in it. This chlori tic schist is on the 
strike of the felsite which forms the backbone of Dar­
win, and my interpretation of an these qllart~ and 
·chloritic schists is, that they are crnshed felsitic (quart"­
porphyry) rock. The igneons rock has yielded, in these 
places, more to the crushing action, which has developed 
lamination and the minerals charactel'istic of dynamo­
meta-morphism. The ground being fiat, 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 trRck, which is necessary for the 
transport of material. The ease with which surface 
exposures of cupriferous schists have been discoyered 
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 indifferent character, and 
there will always be some difficulty in getting supplies 
to the ground, even with the hest of t racks. The 
enterprise already displayed by owners in proRpecting 
t heir 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 1 ascended by a foot-track 
to the summi t of the mountain. The crest is composed 
of quartz-felsite rock, and is clothed with grass. The 
rock ,is reddish in tint, and has fl., hackly fracture . At 
t imes it contains vcins of. hematite. The track ruus 
south on the ridge of the mountain, and on the strike of 
the felsite. To the west is the Sorell l'itnge, separa.ted 
by a tremendous ya.lley, into ,,-hich the winter's sun 
shines but little. The extreme southeI'n end of Darwin 
is seen in the distance as a. knob, se veral hundred feet 
lo·wer than the northern apex. 

Proceeding so uth a little to the east of the centre of 
the ridge, a line of granite is. struck, which runs N. and 
S., flanking the felsite on the east. I t is cmH'se-grained, 
iI.nd fresh specimens can hardly be obtained from the 
weathered exposures. It crumbles easily, weathers 
white, and the dark sil icates are present only in very 
small quantity : the rock is composed practically of 
quartz and felspa.l', but the structure is granitic rather 
than apl itic. 

Going down the western slope of the ridge by a steep 
footpath through the forest, ·we reach the SO-acre 
section, 2662-93>1, of the 

Prince IJaJ'wiu Copper Minc. 
The reature or this property is a large belt of hema­

t ite and magnetite t l'avcl'5ing the section from N. to S., 
sometimes attaining a width of 200 feet. This large out­
crop carries It'On and copper pyrites, a little copper 
carbonate, and some native copper. Upon carefully 
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examining the bard green and red rock in which t be iron 
or e is enclosed, 1 found it to be quartz felsite . O n this 
section the felsite is sometimes brecciated. 

The lower tunn el, 1500 feet below the summit of Mt. 
Darwin, has been driven 50 feet N .E. in hard green and 
red felsite. The rock carries a little iron pyrites as well 
as native copper, and the ma,gnetic iron formation is a 
littl e ahead of the end. 

An upper tunnel is being driven obliquely across the 
magnetite, which has disseminations of iron and copper 
pyrites, native copper, and is perment.ed wi th qua,rtz. 
The rock is strongly magnetic, dark grey in colollr, and 
has every appearance. of being a replaced qual'tz­
porphyry. The tunnel is 50 ft. in. Wh ere a shot was 
put in above the tunnel, the ore assayed 2-~ per cent. of 
copper, but it is believed to <l,verage It pcr cent . all 
througb. B ut t he tunnel is in ore which appears to be 
improving with the drive. Ml'. Cundy's recent assay of 
some ore showed 7 per cen t. copper, 2 ozs. silver, 16 to 
19 g rs. gold. Speedy 's assay of ore f l'om the end 
was 7 per cent. copper, 3 ozs. 16 dwts. silver, 
1 dwt. gold. It has sensibly impl'oved iu the last ten 
feet. MI'. Wal'd's assay of my sample is 54 pel' cent. 
iron oxide, hut no gold, silver, copper. This looked a 
fair sample o:f. the iroll ore well sprinkled with iron 
pyrites, but not shmving flny copper to the eye . Lower 
down the hill, <tnd about 3 chains above the west side­
line is a parallel band of hematite abou t a cha1H wide. 
The rock is still felsitic . In the ore formation are 
quart ... and remains of country rock. Some iron pyrites 
a re found in it. 

Going down the hill ,V. a fl'agmental'Y Ol' brecciated 
felsite occurs, denoting shattering. This breccia.ted form 
is found down to the bottom of the valley. 

The ore formation on the Prince Darwin is t he most 
important on the fi eld, and the task of explol'ing it shou ld 
be taken in hand with earnestness. T he iron outcrops 
ar e not, in my opinion, cappings of lodes; but it is 
necessary, never theless, to test them in depth, and see 
whether the oxide is accompanied by any SOl't of sulphide. 
I n the neighbourhood of theil' m9.rgills ore deposits al'e 
most likely to occur, and, a.s the jron ore bodies, as w ell 
as the felsitic rock, dip west, the wOl'k for l.he Prince 
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Darwin owners is considerably.£acilitnted. Up to the 
present, work has been retarded by the difficulty of 
of access to the mine. I am told it cost £10 to get the 
bellows and anvil to the smithy, but t he proposed Govern­
ment track from ](elly Basin to the south end of Darwill 
will put no new complexion 011 matters. 

Cas"boult's Scct£on. 

4245-93M, 59 aCl'es.-The iron ore formation con­
t inues southwards on this section. I t is here a parallel 
lens with the huge outcrop on Prince Darwin, and is 
-exposed foJ' <1, width of about] 5 feet just after crossing 
the boundary between the two sections. I saw some 
specular hematite in the outcrop, but no sulphidic orc. 
The country rock is still felsite. The surface is fiat 
here, and it would be necessary to siuk on the blow. 
Further south, au the same section, the continuation of 
the hematite crops ont, still preserving a. north-westerly 
bearing, Here, too, sinki ng would h..-we to be under­
taicen, though a .little more "dit depth could be obtained 
than on the previous outcrop, This section has never 
been tested, and its l'eSOlll'Ces may be said to be unknown, 

S(l'utlt Prince Darwin. 

Sect ion 2689-93M, 80 acres. C. E. liussell and A. 
Machejefski.-This is south of Casbou lt 's, and 011 the 
steep slope of the mountain falli ng away to the Clark 
River. A little below the brow of the hill is " \Vide 
and bold outcrop of hema t; i.tc, wllich may he a pal'allel 
development to the large upper ore body on Prince 
Da.rwin. These outcrops lu\.biwi-11ly a,ppeal' en echelon, 
instead. of being prolongcd in a direct line along the 
stl'-ike; this fact is not detrimental, but each occlIrrence 
must stand on its own merits. The outcrop on this pro­
perty c:\'L'I'ies the usual impregnations of iron pyrites, and 
will, doubtless, be properly tested as soon as IJ l'opcr 
conditiullS of work are establi~hed in this va.lley. The 
marginal portions and the adjacent country win probably 
be found to be t he zones of ore deposition. In this 
untried countr) It is hazardous to predict whether or Hot 
the iron oxide will yield to sulphidic ore in depth. 
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Tasman Darwin. 
Scctioll 3365-93", 70 acre.. A . F. Brittingham.­

This is south of and adjoining the South Prince Da.rwin ,. 
A tunnel has been ariveJl S.W. for 50 feet, ill dark, l'ed­
seamed, vEry bac1dy qllart:t.-felsite, charged ·with a little 
iron pyrites, and stained with copper sa.lts. The rock 
is sometimes gl'een with chl orite. \-Vith the Ol'e is 
associated some quartz, which is in nests and patches­
rather than in veins. The face of chi ve is in black 
Hinty felsite. Higher up on the slope of the hill to the 
east is fI, huge outcrop of hematite, :3 Ot' 4 chains wide. 
A tunnel has been d"iven towards this hand of il'on ore, 
hllt was stopped within 60 or 70 feet from ir. [t woule1 
acquire 200 to 250 fect of backs, bll t nftcnv:ll'ds sinking 
would he necessary . Still higher up hemat,ite is wen 
expo~cd, and shows along its j llnction with the country 
fe lsite plentiful splashes of iron pyrites, which must 
hay c been accumpani ed by copper, as ~L re"w aznrite stains 
have appeal'ed sinee the &hots "were Vllt in. Rut this 
outcrop Cl'Qsses only at t he N."'. angle of the 
seetiol l. Like the rest, this property is a.waiting better 
means of comrnuniclttion before work can be resumed to 
ad vantage. A specim en of magnetite 1 brought away 
wi th me f rom this section (from the open cut), when 
assayed by the Govcl'Ilment A na,lyst, diel not yield more 
than a tra.ce of copper. 

Tasmall-Dm'lIJilt E:den,zed. 
Section 2598-9311, 80 ae1'e'. A. Machejefski ,,"d C . 

E . RusselL-This is west of alld 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 th e western and central pRrts of t he section . 
The work done on the property shows the occurrence of 
iron and copper py ri tes, with native copper in the 
coun try rock, ~\nd. the corrfignrHJtion of the COUll try lelld s 
itself admirably to adlt-driving, as the moun tain side 
"ises steeply. Though I did not see the huge hlows 
here which are seen on some of the adjacent blocks, this 
section ha.s the advantage of being nearest to the grani te 
outcrop which occurs on the southern end of Danvin ; 
a nd if the h emati te, as seems probable, is connected in 
any way 'with the contact between the bvo roeks, the 

.', 
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property occupies all interesting and n. promising 
position. 

The ground falls away here south towards ~Iacquaric 
Harbour, and there arc sections in that direction in the 
names of C. E. Brown and J. Armstrong. I could not 
visit them, but was told that prospecting on them had 
disclosed a continuation of the same features which I 
have above described on the northern blocks. 

Cowen) is Section. 

3934-93;\[ , 61 acres, IS 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 felsitjc rock showed some 
iron pyrites, and on the northern side of the boundary, 
in I-Iepburn'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 the:;e 
exposures" 

lVm"th Prince Darwin. 

SectIOn 2632-93>1 (80 acres ), north of "nd adjoining 
the Prince Darwin. It is located near the bottom of 
the valley under the precipitous western race of Mount 
Darwin. There are a couple of strong out~l'OpS of 
hematite 9 or 10 feet wide, earthy to dense in character, 
and showing impregnations of iron and copper pyrites. 
One of these appe<u 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 S.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 dri ving 15 feet. Work was 
evidently begun here in a ridiculous, half-hearted way. 

Genel"al Considerati())/s. 
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 WOl'k, 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. U ndel' these circumstances, there has not been 
much done which can serve as a certain guide in forming 
·an opinion of the value of the arC formations. The 
field, however, is ]lot on that itcCOunt to be despised and 
shunned. On the contrary, I consider the outcrops and 
the nature of the enc losing rocks justify one in attaching 
considerable importance to the formations as ret.:eptacles 
of copper are. [t may be that prolonged and continuous 
prospecting is necessary to lay bare the 01'C 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, .r came across a large quartz 
reef, which appeared brUT en, but fissure lodes seem to he 
qnite the exception in the quartz-porphyry. The payable 
·copper are will , 1 think, he fonnd to oceur either ( 1) in 
the country-rock, where it has been rendered schistose 
or laminated by pressure and crushing, a,nd is further 
softened by the decomposition of mineral, in a word, in 
the cupl'iferoll s chloritic schists; 01.' (2) in such parts of 
the felsltic rock (often neal' its contact with g ranite) 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 cOPP(:;l'. On the whole, however, I think it more 
likely t hat the r ichest deposits will he fonnd outside the 
iron. As the conditions of life and work on these rugged 
heights grow easier, the chances of striking remunerative 
portions of tbe deposits 'will improve. A few successes 
'Will con vert t his great range into a busy hi ve of industry. 

I wish to be sufficiently gllardecl to avoid raising, 
unduly, hopes ·with reference to any particlllal' enterprise, 
but I rccogn ise that a general expression of opinion is 
-.expected from me; and I feel."Yarranted in saying that 
there is every incentive to perseverence. The mere 
fact tha.t the mineral exposures .\1'e not always so solid 
as could be wished is it mere matter of accidental denuda.­
tion: and the superficial or sh~Lllow indications, though 
t hey may be guides, are no measure of what may lie 
beneath them. The valleys east and west of MOllnt 
Darwin are valleys of denudation, where the softer rock 
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has been wom dow li nnd r emov ed! leaving the hllrJ 
granite and f clsitf> backbone to for111 the mouutain itself. 
We may be S Il l'(! th at the copper will continue dow n to 
its source, and t,ilat t,llc wa ter-le vel Cfl.n form no bar to 
its existence below. It will take t ime and nnlimi ted 
capi tal to explore' t.hi :3 mOllnhtin thoroughly a.ncl sys­
tematically; but the work h as nll'cn,dy been commenced; 
and if it is pe l' ,-; e v(>rcd in thero is fl, fiLiI' ch ance, fOl't ified 
by c\rery reason which m-ining; R(~olog:· (jail adduce, that 
t his great, 1'f\,lIg:e ,-:ollth of l .... y(·il will, Houner or late)', 
Lecome a. f1our i~ lting ~eat and centre of coppel'-mi lling: 
i n ou r l olony. . 

The 111a l'k Oet price of copper i:5 Il O W c! lIiuc nt. ly sat, i ~­
f ador), ; and, eonscf[ uen tly . tbe p resent l~ an a.dvan­
tageous t ime fot· pl'o~ccu ting explo l'fi.,tion , The copper 
~<; tocks are low : t he noma,nci fol' the meta l ;,3 inc1'easing, and 
rna)' be Jooked npo tl a~ certa in t.o cun ti llue to do so. T he 
p resen t priees H,I'C no t thc-- re.-: nlt. of manipnhLtion of 
m arkets. bu t. arc IInctenia,bh' tlw o t! t{~ on1(' oE the stn.te 
of t h e world':.; corpel' supp{y. Thero j,..: e\'o l'.\" prospect 
·of m a.intenance of val lies for some cOl1!O=iderab lc t ime, n:=: 
t h e numCI'O Il ~ coppor mi ne,.:: whiell have heen sta rted .0 1' 

r esumed the last yea\' 01' two cannot aug:ment, t he total 
p roduction [I,ppr ocia.bly all llt onco : and at, t he same 
tim e, th e p J' odllotion, so fa,r, i ~ not overt:tki llg' t he oon­
surnption. 

The fact t ha,t no l'ca.lh pfL,vnule m ine h as been opened 
yet must not 1)(~ allowed to tliSCOUI'Hg'P explo ration, T he 
}Jl'ospecting worl..:: in conseq uence of the ellormous di ffi­
c ul t ies in getting supplies tc th e fi e ld, ha~ been trifl ing, 
and_ in no "\-va.y commensurate with the im portance of th e 
indi ca tions. T he indica.tions, too, occuJ'J' ing in H coun t ry 
of new, unstudied 1'0(;1..::.5, l'ef{uire a,ttOll t ioll and exa.m ina­
t ion before th ey ca ll be profitably Eollo wed. lntlll x of 
capital has to he inHuenced, wh ich l'cq ll i l' c.-: time, T hcl-e 
is therefore no tl ling extraol'di nfLl'Y in the f ac t of: pro­
gress being slow. pai nfully s10"', hom the investoJ"~ poin t 
of v ic,\"' An lmpr m"emcnt, however . seems about to 
occu t in the cond itions surround ing th e work. Capita­
lists a re begill ni ng to t urn their a.iiention to th e dhtriet, 
a. useful l'ail wn.y line now skirts it f:rom N . to S _; t he 
'p rojected North Lyell Smelters a. rc necessary 1'01' the 
success of th e fi eld. A f ew tracks ha.ve been made, but 
more are requisite . Investor s will llfl,ve to exercise 
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patiellce. A great ~e]d like that of ;r ukes-Darwil> 
cannot be developed in a. day ot' a. year, hut it is Cll­

couragillg to notice that there are already signs of it 

somewhat more marked success attel1ding pl'oSpectill~r 
operations. iYI t. Jukes Proprietary, Lake ;r ukes, and 
Prince Darwin are at prescil t the most important centres 
in the quartz-felsite belt, and South Lyell and Darwin 
Proprietary in the siliceous schist zone. Looking at the 
cln:umstances quite soberly, I think my visit justifies me 
in saying that although no great n:etaJ deposit has been 
tapped as yet, the announcement of discoveries may at 
any time electrify the whole of the ~rukes-Darwin ra.nge, 
and tl'ans£ol'rn it into a. mining centre of the first magni­
t ude. The deposits will in all probability prove to be 
low grade propositions, but it is exactly such as these­
which modern mining enterprise most f requently turns· 
to profitabl e account. 

MOUNT HUXLEY. 

011 my ret1l1Tl from Mount Darwin l proceeded to· 
Lynch£ord, and visit,ed the sections .on ~lount Huxley. 
T his mountain is north of the King Hiver and north of 
Mount .T llkes, the river flowing betwe·en. 1 t is another 
summit of the same chain, and its geology is si milar, for­
the same quartz-felsite and chloritic and quartz schists 
continlle to prevail. On the road from Lynchford, not a 
~nile out of t he townsh ip, is the old 

IGllg .River Gold 111ine. 

Foul' mell (Russell and party ) wcre tl'ibutiug when 1 
passed. Seyera.l 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, runnillg with the country. The tunne l goes in 
at an angle, n,nd comes back on the reef, which crosses 
the drive as a flat vein dipping' N .VV., and containing no 
gold. The tunnel is stated to be 400 or 500 feet long, 

. but I could only get in 125 fee t. At this point a cross­
cut N.R has been beguu, aDd a rise Ivas going up from 
crosscut. In 30 or 40 feet the rise is expected to strike 
the flat reef. Just bebind the present eml a small f -inch 
flat leader, bla.ck and I]uartzose, shows fine colours of 
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ree.f gold in the dish, and here and the ro som 8 flat ferru­
ginous clinker lies on the footwall of the reef. 
The gold is assoc iated with t he clinker, but nOD e is 
refe l'l'ed to the reef itself. The coun try l'ock 
is soft yellow clay, with black irony seams, a,nd the clay 
is stated to' be auriferous only where intersected by the­
ferr uginous scams. This clay seems to be a decomposed 
portion of the green e l'uptiv e 1.'oek which pr( vails f rom 
her e to LYl1chfol'd, and \vhieh microscopical examination 
shows to be an augite-syeni te porphyry. Segregat ions of 
sili ca, much resembling pebbles, have been taken for 
foreign inclusions, and have led to (111 ascript io ll of tuf­
faceous origin to the rock. It mllst be admitted that the 
"l'pcanl,nce of the pseudo-pebbles is deceptive. N orth 
of the min e the rock is laminated, and forms a kind of 
green schist, but nearer I..ynchfol'd it is massive. At 
t,imes it 1S bleacheu, or, rathel', preseJ' ves an origimtl pale 
t in t, and acquil'es fl. dense compact texturc. One is 
tempted to speculate on its having n,ll)' connection with 
the fels ttic J'ock of the range, 01' ·with the keratophyre 
belt of .wlol(nts R ead and B lack. j ts age is not definable 
at present, but, as it is schistose in one part, and is 
traversed by quartz reef , [ do not thillk it Can be later 
than Siluria,n. It occupies the area between l..-yllchford 
and Specimen Creeks, but its boundaries require tracing .. 
Students of Geology might profi tahly take this wol'l< in 
hana. In the course of the wo rk, its relation to the 
asbestos found:lO cha.ins N.E. of the King battery, would 
be studied. .rust south of the rail'way <wd Queen R iver, 
clayey-banded slate occurs in the face of the hill, but, 
going up t he Lynchford Creek towaru s t he mine, the 
green syenite-porphyry continues on both sides of the 
t rack to just S.E. of the mine, where it occupies the 
creek hed and the hills on hoth sides. To the naked eye 
it is usuall y gran ul ar, specked more or less with black 
pol'phyritic crystals of augite. Patches and bl ebs of 
segregated siliceous ma.tter, often with sharply defined 
r egular outlines, simula.te pebhles. 

[n th is mine we have an instance of a phenomenon 
Jrequell tly met with on the West Coast, ,.. decomposed 
rock, constituting a fOI'mationwhich 1S dependent for its 
gold contents on the veins of quart:.: travel'sing it. On 
th is hypothesis, the country itself in the immecliate 
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neighbourhood of the quartz stringCl'S may be gold­
bearing, but the gold has been derived from the veins, 
and not distributed promiscuously through the country 
-.a·s an original constituent. The ferr uginous na.ture of 
the clay i, probably due to the decomposition or the 
augite; but what really cam;ec1 the extensive decompo­
sit ion of the ,·ock itself is not ea.sy to surmise. The 
nature of the auriferous formation leads one to expect 
'Oldy a moderate yield from this mine. East of the mine 
the rock is replaced by slates and quartzites, afterwards 
:::n ndst,one H,nd schist, until we ascend to. 

MI. Ellen Gold Mine. 
There arc 8 ten-acre gold sections here, charted. in the 

name of .J. B. C urran. 011 one of these. is the old 
tunnel of t he M t . Huxley Mine. M t . Ellen is really a 
spur of :NIt. Owen, and not >1, part of M t. Huxley at all. 
1 fOUllIl :NIr. J. H. Havill living here, and he kindly 
showed me all there was to see. 

What. looks like the western bOllndary (though I am 
not sure as to thi~ be in g the r callimit in this direc tion ) 
'Of the quartz-felsite. crosses J\1al't in's Creek N .W. from 
l\1t. Ellen. The felsit ic roek and cupl'ifcl'oUS chlol'itic 
sch ist form a belt over >1 mil e wide. The old Huxley 
tun nel ba~ been drlven east over 100 feet in the felsite. 
For half the distance in, the felsitie rock has decomposed 
to 11, soft reddish clay seamed "with flat quartz leaders 
aud t hin veins of iron orc. The laminations of t he clay 
dip flat to the N .E. This soft mater ial passes further 

-- ill into ma.ssive cub ically jointed hard Jelsite, though 
t his softe lls ag;:\.in wherever the qua rt.z appea1'8. In the 
elld of tUll l1el is a, softish pink felsite. No gold has becll 
found In the hard felsite: it seems restl'icted to th e 
softer parts of the rock. The mOllth of the old tunnel 
had fallell ill, bllt hac! been cleared Ollt by M.l'. Havill, 
and a. long a.ppl'oHcll of 70 feet hewn through the soft. 
clay from 4 to 10 feet deep. The dish prospects 
obtained showed mossy gold and Hakes, and some of the 
gold Wf\$ attached to fragments of wh ite quartz. The 
gold in this approach is apparently confined to the 
qnl1rtz and iron seams. The ·way to handle the stuff 
wOt/lll be to take it down with tile pick and send it along 
t he approach for treatment a.t a lower level. A "ample 

'\ 

" 

" 
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I took from the cutting. wl, en assayeu by Mr. Ward, 
failed to show gold, but I had abllnda"t opportunity of 
(l.sslll'lng myself that th e fOl'matio!! does carr)' a little 
gold, thollgh j should not like to commit myself to ;l 

definite estimate. r 11 n,nt' case, th e rnaLeri al wOllld hayc 
to be very ecollomicall y '1 m,mJl cu. To Lhe cast of thi:;, 
a.t what is called the Bastei'll Point, t li e clay has been 
trenched through for a COlI pIe of lIundl'cd feet lnlength, 
and from L1Lj s nUl , ;\1 r. Havill, who is all energetie pl'O~ ­
pector, has wa:shcd ;,L g'ood deal of gold . In t he soft 
iron-staill ed cIa v here n.l'C oxidi~ed cubeI":' of what )vas 
orig' inally il'on T>yritc . 

The tlt llnel abov e ;l,l1uded to if; neal' the top of a low 
hill, abOlt t ;·30 leet below the el'OWIl~ :wd t.he ground 
would ;.l110w benehe~ t.o be eut rlO\nt to a deut h of 100 feet 
belo\,; t he p resent. tnnne i, makillg' a, tota.l v'crLical height 
of 1 ao foeL u)" 60 feet wide, "lid say 300 feet long, whieh 
cOilld be workcd wit.hout, n11lch difficulty . The visible 
soft g: rollnd is abollt 40 feet in depth . 

The f ormation ittyJ t. EBen ig a.noil ler illu~tra.tion of 
A,uri:fcl'ous dcpOSjtB in decomposed roek ~ the gold is no t 
}111uvial. bll t in sii1'i, Pl'o:3l1ect~ can h(~ gOL from er1l8hecl 
ela.y in "Ma.rt in's Creek to' the N. W " below wher e t he 
fel site Cl'OS5CS it) but not nbovc; 110 1' is gold fonnel in 
lfrascr's Creek, which comes intio it fro m the E. Hnxlf'Y 
gold , st.a ted to be \yorih £3 158. pC I' OZ, \ is known by its 
ragged form. The coa·l·se waier-worn gold fl"o m Nugp;ety 
Creek fll rtli er north , where it joins the "United stream of 
Martin's and Fraser'~ C reeks, is said to command 
£ 4 2s. 6d. pel' OJ';. We haye h ere, cvidc]}tly~ an aurifcrol1:3 
dish·jet, bu t thc g0ld is :$paringly distri buted, and seems 
restricted to a Iew peculi<:1l" for maLions which may here 
and t here conta,;n eoncelltra,tiolls fit for working ,,·here­
the circumstances M'e exceptionally favourable. 

ll'lmm tain Maid, 

Section 3956-9331. 80 a.cres, in thc flam e of J. H . 
Hay;ll. A trench has been cut E . and W. "in si.liceous 
schist (felsitic 1) fOI" a.bout 20 feet in length. The light 
grey schist is very fl inty looking', sometimes talcose, and 
is impregnated wi th iron pyrites. I t is said to be 
eupriferolls. Its dip is S. W. About 140 feet lower 
down th e hill a tunnel ha s been driven fo r J 50 feet S.E .. 
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to get below this outcrop. The adit is reddish dark and 
chocolate-colourcd £elsitic rock, carl'ying il'Oll pyritct: 
(and galena. ?). The country is hard and massive 
throughout. Neal' th e approach an 18-inch seam of dc­
.composed ferruginous felsite is stated to h:1-"o assayed 
9 dwts. gold. Care must be taken not to drive too far, 
for the flinty schist at sudace may graduate dow n"\yards 
into felsite, and the continuation of the outcro)? in depth 
may be passed without knowing it. There 18 nothing 
very defiuite 01' encouraging in the ex posure at surface, 
.anel if 110 orc is found in the tunnel some morc sm·face 
prospecting had better be undertaken before continuing' 
expense undel'gl'OlInd. T he positioll of tbe sectiou is 
favourable for orc, as it is on the strike of the ~1ollnt 
.Inkcs belt.. 

Lady Havill. 

Section 4064-9301., 80 acres, in the name of J. H . 
Havill. All outcrop in this section has been cut illto to 
a . depth of 10 01' 11 feet ill green chlor itic schist im­
pregnated with iron and a little copper pyrites . The 
ielen, is to test this oy the level below and see wheth er it 
improves at that depth. E ighty feet 10wel' down is a 
level being dl'ivell west of south into the hill, now 90 ft: 
in. The strike of the country is N. 20 dcg. VV., and 
the dip S. W. The schist is impregnated hcre and there 
with a little copper and iron pyri tes. A little erubescite 
was visible . In this tunnel another 20 feet will intersect 
the downward extension of the outcrop. Behind the 
face n fair qwwtity of water is cl ripping through a balld 
of harder l'oek. 

On liavill's Section 4340-93M, 80 aCl'es, 1 saw a few 
.cuts in soft green taleose-looki ng schists with a l ittle 
iron pyrites nnd hematite. I was told tIle fo rmation 
,conta ined_ copper, which is likely enough , but falling 
snow prevented th orough examination of the'se sections. 

On another of M1'. Havill's scctions, 4149-93", 80 
.acres, f urther east, called the Red Blow Section, there is 
,a bold outcrop of indurated ferruginous schist passing 
into hematite. This ought to bc prospected. On a 
llOrthern section (the Snnrise) 3713- 93~I, 39 acres, J. H. 
H avill, a little work h as b een doue in p),ritous rock, as 
shown by a small abandoned shatt, now full of water. 
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These sections on Mt. Huxley a.I'C in the cuprifero lls 
zono of .T ukes and Dar win, and though they do not 
exhibit anything at presen t which may be described as 
encouraging, it must be remembered that n very insig ­
nificant a.mount of work has been done on them . F uture 
work may give t hem an improved value. 

Ilan'£s' Reward Gold Ll1ine. 

This is an ab3.udoned mine, now about to be resumed, 
four miles from Lynch-fol'd, j ust ~outh of the cage over 
the ICing River. A tunnel was dei ven on t he course of 
a quartz reef for 60 feet, when it narrowed out, and 20 
feet morc dl'iving failed to fi nd any continuation of -it. 
Further so uth a crosscu t t unnel cut a little isolated 
quartz near the entrance, but 30 feet was dl'i\'en without 
finding any more. .Eight tons of quartz were taken from 
the surface, giving 15 OZ8. go1d. A shaft was sunk 40 
feet for the reef, and a crosscut driven 10 feet, which 
cu t a vein, stated to be 2 inches overhead and 5 inches 
underfoot. T he water filling t he shaf t, work was dis­
·continued. No pyrites appears in the qltartz, bnt it 
contains a little galena, and the encasing sa,ndstone (stri.ke 
N. 200 W.) is chloritic. 1 saw a large boulder in the 
creek with good splashes of gold, ani! some stuff washed 
showed some light go ld . The value of the gold here is 
said to be £3 17 s. per oz. Nugent's shaft, at mouth of 
tunnel, is 35 feet deep, and went down on the reef, they 
say, 30 feet, but then lost it or went through it. 

The quartz is said to be running with the country and 
dipping with it as weU, WhICh will explain its thinning 
out. The encasing sandstone is soft, and has been ex­
posed to some d isin tegrating agency. No solid r eef 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. r believe it is intended 
to sink a main sbaft 100 feet and then open out, which is 
t he best thing that could be done. 

Oliphant' ~ Asbestos S/ww. 

Since my return some asbestos has been discovered 
"bout 20 ch .. ins north-east of the King River Mine 
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battery. tiamples which I have seell are good in respect 
of infusib ili ty, but inferior in point of purity and 
strength of fibre. They seemed to have come from 
oxidised rock, and the iron impair::l the quality. F rom 
Lhe nature of the I'ock I judge this asbestos to be 
altogether diffcrent from the chrysotile at Beaconsfield 
and elsewhere in :3CrpentLllc rock in the Colony. This­
appears to be in acid rock, probably the quartz-fe1site 
at the coast range, <lud the fibre is true asbestos, vi)';. , 
derived f rom hornblende. The texture of the quartz­
fe lsite is miCl'ogl'anitic. The scams of fibre arc not 
likely to be so wide us they are apt to be in serpentine. 
It is the only occurrence of hornblende-asbestos yet 
known in the Colony, and should he prospected. It will 
be remembered that the famous Italian a.sbestos is of 
this nature, being a fibrous form of hornblende, as dis­
t inguished from Canad ian asbestos, which is chrysotile, 
or fibrous serpentin e. Some of the Lynchford ashestos 
might be utilised for paint : if t he quality improves at 
other exposul'es, it is possible th n,t the :fibre could he 
treated for boiler-covering, &c. The seams should be 
well examined and driven on for shor t distances. as the 
fibre is likely to be fo und in hunches and pockets and 
swollen parts of th e seams. A great deal will depend 
upon the shrewdness of the prospectol's in r ecogn ising 
indications to be £ollo",vec1 up. 

This kind of a. sbestos requires a rather more expensive 
treatment tha.u tbe ordinary serpentine fibre. The 
lumps have to be bl'okcu by machinery gently, so as to 
disintegrate them witho ut rupturing the fibres, and t his, 
together with the pockety na.ture of the occurrences, 
makes the milling of hornblende a.sbestos more costly 
than tha.t of cbrysotile deposits, ... 1.8 a rule. 

Coal at Fa'l'm Cove. 

Some Tertiary coa.} having been founu all the shore of 
:l\tlacquarie IIal'bonr, boring ha.s been started in the 
neighbourhood by the Farm Cove Prospecting Associa­
tion. W hen I was there, t he bore was down 15 feet, 
through 13 feet of sand and 2 feet of sandy clay. The 
pump was stopping t hem temporarily , being too small 
for sa,nd. 

' . 
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Three-quarters of a mile to the W" and 40 a'· 50 feet 
above seR,-level. is a. short drive, 12 feet ldng, "V. of N. 
on a seam of lignite 2 fect 6 inches, dipping 5° N.E. 
Above the scam is a. foot of soft grey pug Qt' cl a.y~ often 
containing re~in : above this a 4-inch seam of coal, then 
}Jug aga,in . On the shores of l\1acquarie I-Ial'honl" below 
this drive, flat carbonaceous seams are visible, and in 
the layers of brown saudy clay specimens of fossil leaves 
may be collected, showing the reticulation cha,ractel'istic 
of European gellera: and stamping this series of beds as 
of T ertiary flge . 

IVIl' . David Bissett infol'med Inc of a shn.ft sunk on the 
N. shore of Farm Cov~ to 58 feet below llighwater 
mal'k, in sanll, sil t, and soft brown sha,le. No coal sea.m 
has been passed t llloOllgh; only a little lignite occurs 
wherever there is :l cha.nge in the sed imentation. The 
bottom of the shaft is ilowin sand and brackish water. 
The foss illea.veswh ich wcee shown to me were ohscure 
and not decisive, but the formation continues round 
P illinger harbour to the North Lyell b ricky ards, and 
t here can be no doubt of the Tertiary age of these 
beds. 

The Governm ent Allltlyst'S . ,ssay of the Farm Cove 
coal ls-

Fixed Carbon ... .. . 
Hydro-carbon ..... . 
Ash ............. . 

36'26 pel' cent. 
39 '1 4 

" 
12'60 

" 
Sometimes the coal shows a woody texture, and is then 
lignite pure and simple; hut I saw some ycry lustrous, 
jet-like variet ies, which would come under the head of 
pitch coal-the higher quality of brown coal. 

Such coal ",ill probably be fo und at intenals all along 
the shore of lVlacquarie H~nbour; faT the bedding is 
fiat, and the salTI e strata appear to be continuous; but 
no bituminOllS coal will be found unless the bores pierce 
t.hrough the Tertiary beds and strike the Permo-car­
boniferous coal measures below. F rom the country 
north of Strahan I think it possible that the coal 
measures skirt l\1acquarie Harbour and lie beneath the 
Tertiary and recent 8ands along its shore ; consequently~ 

x 
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the present boring venture may, if persevered 111, have 
some chance of steiking' t rue coal. 

I have the honour to be, 
Sir, 

Your obedient Servant, 

W. H. TWELVETREES, 
Government Geologist. 

W. H. WALLACE, Esq., 
Sec1'etary fin' .1'l1i1IC:i, Hobart. 

., 
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REPORT ON THE MOUNT FARRELL 
DIST RICT • 

SIR, 

• 
Gove1THnent Geol()gist's Office, 

Launceston, 20th December, 1900 . 

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 Fane]], and 
now have the honour to report to you the results of my 
ins fJection. 

The route which I took from the Pieman bridge, on 
the Emu Bay railway line, was the pack track which 
rons along the south side of the Pieman for fiye miles, 
and crosses the Murchison River by a suspeusion bridge 
half a mile ahove 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 R iver 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 min es for 
tracks and improvements general1y. Snow lies on the 
ground in winter, but the aspect is open, and the climate 
morc 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 mllling nelds 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, 11nless repaired 
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and improved in places. I understand this has since­
been done, but at the time of my visit t he transport of 
are from the North Farrell mine was being impeded by 
its condition, 80 tons having accurnlllated at the mine. 
The North Farrell · Company wa.s having a horse-tram 
line surveyed five and a half miles to the Emu Bay line, 
but has since commenced the survey of a steam tl'arnway; 
which will connect with the railway at the 21-mile, 
north o:E the P ieman bridge. I believe this win be 
about eight miles in length, a,nd 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 58. 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 cunfronted 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 satisfactoril y 
witb tbat company for the transport o£ their output. If 
an arrangement of t hat sort could be made, it would 
perbaps 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 macadamisecl road, as answering their 
requirements better than a. trn.mline. On th e other hand, 
ore transport can be effected more speedily a.nd econo­
mically by means of a. tramway. The construction of a 
road would not secure a sufficiently ch eap 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 " high road. If matters improve at the 
Farrell mines, the t own wi11 become more important, and 
soonel' or later a cart roa.d will be requisite. 

A pack track has recently been formed from Farrell 
to the :Murchi:son River cage, three miles to the south­
east, and this will serve the min es on the Central Farrell, 
Murchison, North 1\1 ul'c1nson, and Osborne sections,. 



," 

147 

and, if continued, · would lead to mineral coun try still 
further east. This was only a footpath when I was 
there, but ha~ been widened by the GoYcl'nment since to 
enable miners to get their supplies to the ground. 

Innes's track goes north hom the township ahug the 
western base of the mountain, supply ing the North 
Farrell , Pal"l'cll-:Mackintosh, l\iackintol'h, Thfetropolitan, 
and other sections. T his track ·was being cOl'duroyed at 
the time of my visit, as between the tmvnship and North 
Farrell Mine it wa,s in a shocking state. 

)1ount Farrell is a north and south ridge, Olle of the 
summits of the vVest Coast range, l'ising to a height of 
about 1500 feet above sea-level, and 1000 feet above the 
plain at its western basco It occupies the angle formed 
by the Sophia and 'l\1ackintosh eiver~, and wttS nam.ed by 
lVIr. A. IVlontgomery after ~1r. JI an'ell, the pIOneer 
prospector of this district, 

The )1ackin tosh and Murchis.on r ivers west of the 
town are running between rocky walls of a metamor­
phosed grit, the kind of ancient sediment generally 

·called grey wacke. III some cases, in the bluff's over­
hanging the river west of the ~{ackintosh sections, 

·carbonate of lime has been dissolved Ollt of t he rock, and 
re-precipitated in the fo rm of stalactites and sta,] agmite. 
A few hundred feet further east the greywacke is 
succeeded by talcose slate or schist, which in its t urn 
gives way to a belt of dark slate 200 feet and urwards 
in width, bounded on the east by schists, which are 
uJ1comformably overl aid by horiwntally bedc1ed con­
glomer ate, fo rming the cap of t he mountain. This con­
glome L'ate is the same as that which almost invariably 
caps t he other summits of the vVest Coast rang;e, and is 

·0£ Devonian 01' LO'iyer Cal.'boniferous age. The slates 
and schists are presumably S ilurian, and possibly Lower 
Silurian, £01' )1 1'. Nlonogomery noted blue limestone in 
the bed of t he Mackintosh, a short dietance above its 
junction with the Sophia n iver, charged with fossils of 
the Gordon R iver seriesr T his limestone strikes N. 5° 
E., and tlips E., which would make the mountain an 
anticlinal, as the normal dip of the strata on the we!;t 
.side of l\1ouut Farrell is to the west. This anticline, 
however, is not wl1 at might be expected. The general 
strike of the slates and schists is a few degrees east of 
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north, though locally, here and there, it may vary to west 
of nurth . At the soutb-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 
py rites. The felsite h ere 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 tha.n the exposures 
further south. 

The zone of slate on the western slope is kindly 
promising country for silver-lead ore. This belt, inter­
r upted occasionally by bands of greywacke, runs through 
the South :Mul'chison, Murchison, North Murchison, 
Central Farrell, Mount Farrell, North Farrell, Mackin­
tosh-Farrell, and Mackintosh sections. The galena lodes 
are, a~ 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. l?yrites 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 fur ther demon­
stration of the connection of the ores on the West 
Coast with underlyinl5 granite. The Mount Farrell is 
the second district III the Colony from which this 
interesting mineral has been recorded. Some fahl ore 
has been isolated from galena in the North Farrell Mine, 
assaying 41ozs. silver per ton. 

As may be expected from the way in which the are 
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 fi lling defiued and continuous fissures. The lode 
on the North Farrell section is the nearest appro,eh to 
it. The lodes, as a rule, are en echelon, on parallel 
meridians, so that they cannot always be tra.ced from one 
section into another. ~fol'eover, there are walls beyond 
walls, parall el laminations of the slate enclosing· are 
outside the lode driven upon. T his irregularity has 
caused disappointment in one 01' two of the mines, but 
the are may make anywhere .in the slate, and it is highly 

:'. 
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1'robable, in fact, almost certain, that each and all of tbe 
slate country sections possess galena deposits which 
would be disclosed by exploratory work. 

North l'r/onnt Farrell 111ine . 

Sections 326:2-933'1, 76 acres, and 4116-93M, 68 acres, 
tT osiah 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 are regulaTly. 

The lode passes through the section with a mean beal~­
iug of N. 20° E., and its enclosing rock is slate. By 
trenching, the lode-channel has been shown to continue 
over a thousand feet through the property. For the 
most part the lode seems to be parallel with the slates, 
but in one instance, at least, I noticed th'lt 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, :lod carries ore. When the drive is a 
little more ad vanced, 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, 19k ozs . silver, 10 dwts. gold. 
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!he tunn el was continued through slate 40 feet furth er 
Ill'. Behind th e end is a vein of galena cl'o8sing the 
coun t ry, and t,his part of the tunnel is seamed and pet.tohed 
with carbonate of iron and silver-l ead orc. Eighteen 
feet east of the footwall is another dig, the in tervening 
cOlmt l'y being lode-slate, wi th some galena and ca.rbonate 
of i1'on, not reported as lode, although mineralised. I 
tlOticed that the slate all through the tunne l is traver sed 
by srnall1eadcl's of galena. N orth and sOllth drives have 
beel! put in from the tunnel: t he prillcipal level is th e 
sonth on e. It had been driven 116 feet on a good lode. 
At 35 feet a rise wa s pnt up 51 feet, and the ground thw:: 
"f>Pcned lip has been stoped. y ielding good ore. In the 
end of the leyel are ten inches of solid galena; the width 
.,:r t l, e lod e here is 3 f t . e in. The country-rock 
..east of the drive also ~hows gaoa arc. Below the rise a 
winze conn ect~ with the level underneath. At 76 f eet 
:fu ~om th e fln,t sheet a branch vein goes off a little south­
east, ea rry ing good galena seams, and formin g passable 
-f!on centl'at ing stuff: This branch is roaDy part and 
parcel of t he lode, which may be described as II feet 
wide. cont,aining small ve in s in all directions, after the 
·manner of It, stockwork. Since my visi t, :NIl'. '>\' . B. 
Cocker, the legal manager, t ell s me tlmt at 119 feet in 
,this level n, crosscut has been driven 106 feet, in tcl'scct­
iug fil'st at 24 feet, a vein of galena, assaying 80 pel' cellt. 
Jead, ctnd 110 ozs. silver, proving- the lode formation to 
be 39 fect wide; and at 100 feet, in tersecting N o.3 
lode, which sa mpled 73 per cent. lead, 5 1 ozs. silver, and 
70 per cent . lead, and 144 ozs. sil ver. At 135 feet in the 
level, a second rise has been pnt lip recently (42 feeL) 
to level No. 0, and passed t brollgh a good body of high­
gl~ad e gal ella. 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 n littlf~ 
ore for half a chain ill lengt,h. The lode dies away 01' 
rather deteriorates tow ards the north end, where it is 
1'epresented by seam I:' of carbonate of iron a.nd the dig. 
,]~he dri ve had better be clllltinued furthi'll' north to come 
QVel' where the lower tunnel, inte l'sects the lode. 

In going lip from this level to No. 0, some seams of 
galena are seen in the side of the track, which have not 
been Clit in any of the tunnel s. 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 shltes are laminm and bunches of qnartz. 
Before intersecting the bde at 238 feet, a few stringers 
of oee weee ellt in the last 30 feet. The underlay of the 
lode is about 1 in 6 to the \V., and where i.t was cut the 
orc-vein ,vas 7 inches wide. After cntting it, the tunnel 
was continued about 14 feet furthel.' through slate much 
seamed with quartz, and u little splashed with galena. 
These seams, in the end, arc perhaps <1, couple of feet wide 
in the aggregate. The north drive on lode is :i5 feet 
long. In this dil'cetion the lode thins out to two inches 
on the footwalL The lode-channel, hO'i\'evel', is fi \Te feet 
wide with a dig on the hanging-wa,l1, and is filled with 
lode-slate and fla.t veins of quartz, carrying fine pyrites. 
Water is flowing down footwall. "\Vhere the lode was 
cut, no ",vall was showing. The south drive was 130 feet 
in length, and some nice fine-grained galena showell under­
foot, at its ent rance. At first 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 1\11'. Cocker informs 
me stapes are now opened out from the rise, both north 
and south. Along the drive there is ft, good deal of 
qmtrtz on the footwall side, ("mel the walls are not at all 
well defined. In the end the channel is :;;ix feet wide, 
and the dig still continues on the hanging-wn.ll. No foot­
,yall noticeable. :FOUl' 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 seams of carbonate of iron. 
This end is' improving rapidly. I am told that the ore 
has since widened ont to :2 feet of firsts, and 3 feet of 
seconds . Behind 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 1\11', Cocker for the following figures, which 
·cover a period of ten months to the 31st October last. 

The output has been 400 tons of g'alena (firsts) 
= 8113 bags, of which 5113 bags have been sold, realis­
ing' £3271 148. Sd. net at Pieman B"idg'e station, and 
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650 tons concentrating ore. 
at Pieman station has been 
ton. 

The average price rea1ised 
between £ 12 and £ J 3 per 

1'he mining manager estimates that the ground 
between N o.2 level and surface is worth 2300 tons first-­
class ore, whicb, at £12 per ton, -wQuld be worth 
£28,000; and he further calculates that 10,000 tons of 
dressed are (also worth £12 pel' 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 is 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 neal' future, to consider 
the question of concentration. The present system of 
shipping firsts only, a necessity. perhaps, in t he 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 ,,,hole, that it is to be 
hoped wise counsels will prevail. By the time the tram­
way is near1y ready, the drives will have b een extended 
further, and the ground between the levels blocked out 
by rises and winzes, and then the construction of a small' 
d~'essing mill must be taken into careful consideration. 

The sa1e assays of North Farrell ore are given, 
herewith :-

:; 
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Net 

Assay. Prices. Realisation 
1899. lVeight. at 

I I~~r. I Lead. 
Pieman. 

I Lend. Si lver. 
- ----- -------- -

I Tron~ . cwt. qrs. Ib~. oz~ . dwt~. Per cent. £ s. d. s. d. £ .,. d. 
Oct. 16 ................. . 60 Rag~ 3 0 0 3 55 1 54'4 15 15 0 2 2 13 24 18 11 Jil 
Drc. 25 .. . .. ... .. . ..... . 430 

" 
20 19 0 14 70 10 63'4 17 I 3 2 3.rt 225 19 3 

1900. 
Ja.n. 6 ...... ......... ... 249 

" 
12 7 3 3 65 0 66 16 10 0 2 3 178 10 7 

26 ..... ............. 69 
" 

3 5 0 0 60 0 63 16 0 0 2 8 40 13 2 
Mar. 7 .. ......... ...... 795 ., 39 12 2 25 71 0 62 16 10 0 2 31, 505 2 6 
l\fny 11. .. " ... .•.. ... ,' " 292 

" 
14 10 0 23 74 0 64 16 15 0 2 3';:; 196 18 5 

.JUIIC 27 .... . ... ..... .. ... 790 
" 

38 4 3 16 54 0 51 17 7 6 2 4 359 1 3 
Aug. 11 .. ............. ... 629 

" 
33 1 0 9 64 0 62 I 17 12 6 2 4+., ! 419 5 4 

222 
" 

11 11 3 1 59 0 69 S 151 12 10 
Sopt.27 ..... .......... .. . 360 

" 
19 1 3 6 73 0 73 ! 17 15 0 2 411 

307 0 7 
458 

" 
24 1 3 21 67 0 62 321 4 4 

Nov. 8 .. . ......... ...... 84 
" 

4 4 0 0 84 0 56 
~ 17 10 Otl 

51 0 6 
116 ., 

I 
5 14 2 24 66 0 67 0 2 82 11 2 

559 
" 

29 6 1 0 65 · 0 61 387 5 10 
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From this it will be seen that the avel'll.ge rat io of 
sil vel' to lead is 1 oz. to 1 per cent. The ratio of 1 or 
Itoz. may be taken as the average for the field, notwith­
standing special a.ssays of some of the are from lVl aunt 
Farrell aud Central Farrell mines have given a higher 
figure. 

l"lfount Farrell 111ine. 

This property comprises three sections, 2410, 2409-
93M, 80 aCres each, and 326 1-93:\1, 75 acres., J "osiah 
Innes, manager. The sections 1"1.1'6 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 srna.ll quantities of galena 
were found in oxidised slate. 

A tunnel has been driven helow this outcrop, and the 
first metal WlIS cut lit 105 feet in . Splashes of galena 
OCCUlTed all through the rock £01' 15 feet, I'unning hori­
zontally -with a 3-inch scam of carbonate of iron. This 
seam looks as if it might be a continuat ion of the lode 
on the N ol'th :Farrell. 1 shall return to this question 
later. 

The first drive on the lode is 53 fcet north and 13 f eet 
south The north drive follows" 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 dl'iying through th is bunch, the 
lode contracts and the met"l dies ont. In t he end of t he 
drive thero is pug on both wall s, carrying a little dis­
seminated galella. A south drive has been put in for 
15 feet in slate "long t.he footwal l. Thc pug in t he end 
carries a f ew specks of are. The strike of the lode at 
the beginning of the dri,"e north appears to be different 
from th •. t of the slate, but afterwards becomes parallel. 
In the tunnel, 7 feet behind the intersection, there is a 
.goft dig, but no metal, though there is a little galena in 
the slate all through. 

At 182 feet a litt le ore was struck in the sole of the 
tunnel, and close to hel'e a small boxful of ore was taken 
from a seam. This showed some fah1 ore. At the time 
tbis was tbought to be the hang ing-wall of the lod e, and 
for 15 feet eastwarrls the slate is morc or 1ess mineralised. 
At 197 fe et a drive N. was put in 10 I feet , and another 
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one S. 15 feet. Good orc was met with in a bunch in· 
the sale of the north drive. The quality left nothing to 
be desired. Samples assayed by Mr. Latta retur"ed-

Lead, 51'6 per cent.; si lver, 208 ozs. 3 dwt. pel' ton. 
" 71'2" ,,98 OZ5. 4 dwt. " 

and by Mr. AlIom-
Lead, 73'S per cent. ; silver, J 65 azs. 9 dwts.; gold, a trace. 

Unfortunat.ely the drive went through it, and a. 7-£eet 
hole sunk on it proved it to be only a bunch. The end 
of the dl'i \"0 is In tight curl}' slate, showing a good deal 
of quartz, and a li ttle way back some mineral is visible 
in the roof. At surface, 80 feet above the ore-bunch, I 
saw a soft dig in the trench corresponding with the lode­
wall below. I shollld certainly slty that the drive is on 
the track of the lod e, in spite of the absence of vein­
stuff. The clean wall which is carried through on the 
east side of drive continues without a break. At the 
sm·bce 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. T he trenches 
seem to establish th e 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 grouud, -it looked to me as 
if the Farrell wer e east of the North Farrell lode. In 
this belt, where the deposition of ore has largely 
followed the lines of bedding. J do not attach much 
importance to the identificat ion of one lode with another 
in adjoining sections. The channels will not be con-· 
tinuous. but will give out and re-appear on different 
parallels, and this necesRitates a good deal of cross­
cutting and driving in the way of exploration. The 
~10unt Farrell Company has been unfortunate in not 
coming across a good run of ore, hut need not despair, as 
such runs ma y 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 belon' the surface trench. T his has since been 
driven for 92 feet, but a bed of hard quartzite or grey-· 
'wacke being encountered at 59 feet, a.nd continuing, t he 
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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 taleo.e and graphitic slate, 
with-carbonate of iron, galena, copper, and iron pyrites. 
It is expected to cut the lode in ~30 feet, and then a 
drive of 80 feet north will bring it below No. I ad it. 

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 smface. It 
carries a li ttle 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 shoTter 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 this 
min e. The normal silver ratio is 1 i -I t oz. to the unit 
of lead.. The higher rates of silver are exceptional, and 
only show that some variability exists. 

-.":. 
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Dtl.te. By'Vhom Made. Description. Silver. Lead. Copper. Sample 
No. 

---- ------------ ---. 
1899, oz. dwt. Per cent. PCI' cent. 

"'lay 18 .............. . .Mr. G. J. Lu.tta ........... . Fah! ore and galenl1 41 3 44'7 2'8 

" 
............... 

" " 
............ Fine-gl'u-i ned gll.lcna. 98 4 71'2 

" 
....... ........ 

" " 
............ Coarse-grainetl galena . .. 208 2 51'6 

" 
............... 

" " 
....... ..... Pug ................ ........... 37 9 23'7 "" ~ 

" 30 ..... .......... " " 
.. .. ........ GaJena . . . . . . . . . . . . . . . . . . . . . . . . 88 18 42 

Gold. 
June20 ... . ........... 1\11'. A. Allom .............. 

" 
, ...... ..... ....... .. ... 165 9 73'8 Trace 1 

" 27 .... ... ........ Du,pt o SIneltillg 'W orks ... 
" 

.... .. ......... ... ...... 158 0 71 1;t dwt. 

8 ept. 20 ..... ......... M .. ,G.J. L lttta ............ Fine-gnl.incd gu.(ena. . ..... 99 12 63'4 

" 
.... .. ......... 

" " 
..... .... ... Coarse-grained galenu .. . 78 J5 67'8 

" 
............... 

" " 
........ .... Pug •...... .. ... .... ... . ...... 69 12 37'2 2 
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Eleven bags of ore were picked from the materia! 
obtained in the course of sinking shaft to a depth of 62 
feet about 1000 feet nortb of f\ o. 1 adit, and about 500· 
feet from northern boundary. A dl'iyc N" was opened 
out from this shaft. At t imes this drive contained as 
much as from two to foul' feet of concentrated ore mixed 
with bunches of firsts. Short crosscuts were put in E. 
a,nd 'N. from the drive through slate and schist conntry, 
with veinlets of galena a.nd some pug. The GOyel'l1-

ment Analyst's assay of the ore is 82 pel' cent. Jend, 
70ozs. 11 dw ts . 4 gl's. 811,,(,,1'. 

FaJ'1'eli Machintosh. 

This is west of the North FarL'ell, Section 3262, and 
comprises 80 acres, 2935-93l\T, in the nam e of ~T. T. 
Smith. No wurI.:: was going on here at th e time of my 
visit, and I believe nothing has been obseJ'ved beyond 
dissemina.tions of galena, but if the galena lode of the 
adjoining l\1ackintosh llropel'ty continues, it will come 
into this block from t 1e north . Prospecting is neces­
sary here. 

Central Farrell Mine. 
Section 481 i-93.M, 80 acres, north of and adjoining 

the North Murchison . T. A. Petrie, Manager. 
The slate country is well developed in this section, 

anel tbe lode, where trenched at surface, is of a highl), 
encouraging nature. The lode channel in the trench is 
a band of broken slate, 5 feet wide, twisted with quartz 
and carbonate of iron, and carrying a Yeill of brifJht 
medium to fin e-grained galena, 2 to 3 inches wide, lymg 
Oil a good slate footwall. Lode and countl')' slate dip 
VI., and have an identical strike. 'Vhercver lenticles 
and llCSts of quartz occur, I notice that the slates become 
twisted, e.,ridently a local mechanical deformation. This 
lode has been supposed to be tbe same as the Korth 
Farrell lade, but this is manifestly impossible, i t lyiug 
very much further ellst than that lode. The N ol'th 
Farrell lode is very violently tl'ellted, if it is twisted to 
correspond with all the lodes, which, on this field, are 
claimed to be its continuation. 

Since my visit, ~11'. E. Gaunt, the Le~a.l l\ianager, 
lnforms me that the tUllnel 1S now 220 feet 1I1, and a.t 144 
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feet a lode (N o. 1 ) !Ja ~ bec n (:lIt, and driven north upon 
for 148 feet. The main lode is sUfJposed to be still 
a.head. Acco rding' to ill J O!'lllat ion rocei \fcd from t he 
company, the met~l ill the No. 1 lode assayed 407 ozs . 
s ilver, 64i pe r cellt. lun,d. \¥ hun first cut, the lode was 
to inches wide, but is 1I0W broke n up into milling- a re. 
T here are 100 feet of uackll ovct' t hi s t unn el , whieh will 
g ive additional 80 feet in nnotuc l' 100 feet of dri ving; 
"ud over 500 feet could iJe oiJt,tL ined, if necessary . 'rhe 
silver contents of t he lode arc ver.y irl'cgtdar. A small 
ve in of galena., which WH~ Cll t at 100 reet, and which 
,;cems to belong to the salllc lode, 01' is a pa.rallel tdHH!t, 
assayed 60 pel' cent. lead , and 90 0::1.8. si1 vol'. The 
sampl es reported h 0 11l t he :ml'face ou tcrop a,bo ve nllllded 
to, assayed 339 ozs. sil YC l' , 7~ per cell t. lead; 266 O;l,S. 

silver, 67 pel' cent. lead. A picee taken by ,Mr. ~ Jas. 
Harriso n, I nspector of NI ille.s, was assayed ill Zeehall, 
and yielded 100 O;l,S. silver, 70 per eeut. lead; and a 
sampl e sel ected by myself, and as~<tyed by the Govem­
ment AnalJst, rcturn ed 1840'1.8. 11 d",ts . 8 gni . ~ il VCt', and 
70 pOl' cent. lead . These conten t:; nrc higld y en­
courag iug. The width of t be lode may ue expected to 
vary [rom time to t ime, as there seems to be a tendeHcy 
fo r thc are to make in parallel bands, but a few bands 
of high-grade ore would make a p!lyable lode. The 
Fa,l'rell mountain ofFers excell ent faeilitics for tunnell ing, 
and this sort of explorati on, on an ex tensi ve scale; is 
commendabl e, for crosscut t unnels must cut the tracks 
of t he numerous paralle l lodes known t.o exist. They 
may also in tersect lodes wh ich remain uTi suspccted, 
concea led below a. heavy overburden of soi l ami con­
glomerate det ritus. T he rounded pebbles in the ddl'itus 
might lead to t he idea. that the superficial covt:ring is a 
wash, but the stones arc, in reality, those released from 
the conglomerate which caps the mountai n. 

North Munitison Miuc. 

Section oo90-93M, 79 acres, south of the Central 
Farrell, in t he name of W. S. Southwell . Mr. 
Thorn ton, Nlanagcr. 

}l"'lour mcn were employed here driving a tUl).nel east, 
across grit (grey wacke ) to intersect a gal ena 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 wall s, between which is lode-slate, seamed 
with carbonate o£ iron, and charged with disseminated 
galena and iron pyrites. I saw a 2-inch vein of galena 
in this slate. T he lode-channel underlies W. with the 
country. The same lode is exposed in the creek a little 
further south East of the slate is a 9-feet band of grit, 
which is succeeded further E. by sl ate again. The long 
trench, extended up the hill, traverses slate all alon~ its 
course, and has not intersected a.ny fresh lode8. This 
trench was intended to pick up the main lode of the 
NIul'chisOD River, ThLA., bnt has not been driven quite 
far enough for that purpose. T he North Murchison 
lode, lowel' Jown, is evidelltly a parallel one. Some 400· 
feet further north, at contact of slate with grey wacke, 
trenching shows country-rock impregnated with pyrite. 
and a little galena. 

Mw'ch.ismt RilJer i ll line. 

Section 3263-93"31, 60 acres, ~ifaurice Callaghan ,. 
Manager. 

T his is about a mile from the township , south of and 
a.djoining the North j)lul'chison. A north ",nd south 
lode runs through the centl'e of the section, bearing 
N . 5° E . Tn parts of its dip it is a contact lode, situate 
between slate on the cast, a.nd grey wacke on the west. 
Where it has been cut into at surface, it is about 9 feet 
wide, with a good quartz outcrop, containing pyrite, 
arsenopy rite, galena, and bl ende, and forming a very 
kindly-looking gossan Cft.p. At surface, a trench up the 
hill discloses the succession of st.rata. as follows f rom 
W. to E .:- (l) coarse hard quartz grit in the westel'n 
part of the propet'ty, and up to the western wall of the 
lode; (2) lode; (3) green quart7- schist (containing 
grains of quartz) for 60 feet; this cat ries a little 
galena; (4) slate for 100 feet ; (5) schist up to the 
east boundary. This is green with chlorite, carry ing 
disintegratcd g rains of quartz, prcssed and elongated- in 
the direction of the lamtnoo of the schis t. 

An upper ad it has been driven for 294 feet, a little 
south of east, cutting th e lode at 76 feet in, with 56 feet 
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of backs; and a bottom "dit for 270 fee t,. hundred 
f eet le·wet' do·wn. The backs increase going north. 
The top tunnel first goes 40 feet through (lee om posed, 
but somewhat hard, gossanous material , then into 
mottled quartz grit. At 76 feet from entrance, the 
hanging-wall of the lode was met with, dipping W ., 
with the country strata at an angle of 70°. The first 
16 feet of the lode consists of reef quartz, with galena 
a.nd 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 intQ the slate. Levels have been driven 
on the lode N. and S. 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. '1'he 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 leyel. "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 wit.h iron pyrites, Aftel~ 
going north, hO'wever, 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 'V. for 20 feet through slate, 
up to the contact with the quartz grit (grey wacke), 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 fmm entrallce in the main tUlIllnl, which 
still t.raverses slate, a lode slate formation 18 ineiles wide 
(at top) was eut, consisting' of puggy, uroken slare, with 
$Iugs of cuLiea] galena. alit! (·opper pyrites. A drive 
south was put in on this for 25 feet, but th e galeua died 
out, and Ihe e nd is now in clean slate, with R solitary slug 
of galena on the hanging wall. 

At 225 feet li'om entrance the tunnel cut a one-illch 
vein of galena, and the:- drove 24 f(~et south on it. A 
quartz.-veined lode slate f()rInatioll, 16 illches wide, with 
disseminated ga.lena. was canied by the drive, and some 
solid bnnches wel'e reported. This is in t.he slate country, 
bu1 the end of tIle tunnel, 6 feet fnrther, is in grey schist .. 

A lower tunnel bas bee n dJ'iven 140 feet. furtiler N. 
t.han the LIpper tunnel, alld 100 feet lowe!' down. It 
begi ns in slate, which lie, 'V. of t.he grit. At 96 jeet a 
loLle slatr. formation 8 or 9 feet wide WliS cut (111(./ dJ'tvell 
upon N, for 10 feet, with a one-inch \'ein of Cc:1l'uollc:1te of 
iron and galena 0 11 tilE'! hanging wall. 011 the footwall is 
puggy shte; the cen tre consi~ts of slate, 0HI'l'ying il'on 
pyrites. Twenty feet further, in the main adit, the :oIlate 
country i~ succeeded oy qnartzite fol' 15 fe~t, Hnd then the 
rock becomes slate agaill . . This gires way to about 70 
feet. of qua,·tz grit, replaced to the E. by slate . At 238 
feet from the mouth a d r ive nort. h has g'olle ill lIpon a 
calculated line of lode expected to come ulldel' the end of 
t.he south drive in the level auove where t.he good galena 
is showing. The drive follows a small seanl of lillH:} in the 
sIdte. At 280 feet t.he adit cuts through a slIlail pug 
formation, with splashes of g-alena and seams of baryta in 
slate. The slate is twisted. The pug forllls T,he footwall 
of a metamOl'phic slate formation 7 feet wide, cOlltainillg 
large splashes of galena. and bleude. This might. be 
worth while proving. 

A few hundred tons of Ql'e are stacked at sul'face. The 
fir!ts are good looking ; the seconds contain a good deal 
of zinc blende. Copper pyrites, too, is <III ingredient. 

'rwenty men have been employed at t.his mine, but at 
the time of my visit the numiJer 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 (m and 70 oz. silver to 70 per cellt. 

f· 
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lead. ..\ :;Rlllple wh ich I took frOlll the uppeJ' level was 
assayed by M r, '<V. F. Ward, the Govenllueut A ll alyst, 
and return ed 105 oz. 10 dwt. fj grs. silver pel' tUll , alit! 85 
pel' cent. lead The track to the township is excessively 
soft and muddy, llluch cut up by horses. It has had SO lli e 

patching ill extra, bad places, but will Ileed a g'ood deal 
lllorc befc)l'c it is £t fol' t l'allie. In its present state it will 
take over 45s. per ton to pack the ore out to the Pieman, 
but since my visit J understand it has becll repa.ired by 
the GovenlHlcnt. 

T he Inixtl.ll'c of' metals in this lIline fOl'lll s a drawback, 
but the driv es SllOW that a good deal of' these can be g:ot 
cl~a.n a.nd sepal'ately, a.nd it is probable that ill depth one 
01' t. he other ""ill predom inate. The mine wi ll be sl1qject 
to t he u:5 llal conditions of' deposits on this fi eld , hut it is 
well wort h serious pl'Olipec lillg, T he ore deposit in the 
upper levell'eq uires proving in depth , The soone,' work 
is l'eslllned on this ellcoUl'aging property the better, 

South J1 uJ'c/tison . 

Section 4950-93\\1 , 73 acres, ill the nalll e of H. Kelly, 
adj oins the lVl uJ'chisoll H.ive l' property 011 the so uth , and 'is 
in a. good position fo,' prospecting'. Ju st before I left the 
dist.rict, they startl-'d to trendl 011 a llorth a nd 80mb lode 
neal' the lIo l'theJ'1l bOlilldal·Y. The lodes thJlll the nurth 
will, no doubt, tmv erse the section . 

Jl1ackinto:ih J1ine. 

Sections :3222-93" (79 acres), 3~23, 3'221-93" (80 
acres each), north of aud adjuining the North Farrell and 
Mackintosh-Farrell , vVm. 'l'l'esize, l\'Ia nager. These 
three sections a re in a I IOl'th and sou th line on the rising 
grou nd betw(~e n Innes' tJ'ack and the mountain, On the 
southerll section a main ati it is being driven across black and 
g rey twisted s.lates, with n. view of cutti ng th e N ol'th Fanel! 
lode in about :300 feet of driving. It was in 34 feet whe n 
I was there. About six feet of overburden rests on t he 
slates abov e tllt~ tunne l capping at entrance, SOllie canary 
copper ore was cut in a bunch at the approach. The level 
is estim ated t.o have 90 feet backs when the lode ' is in te r­
sected, and these will increase going north and south, A 
sUI·face trench, highe,' up the hill, ahead of the adit, 
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discloses a little galenfl, with qual'tz, in the laminations of' 
t he slat es, Illuch broken here. This point will be reached 
aft.el' driying about 90 feet. The ore is d isseJlli nated 
1':'Ithel' thew clean. A gahma lode has been custeaned 
fnrthel' up the slope, showing' a. black lode formation, J 0 
feet wiJe, of slate, pug, and quartz, with a littlf! ga lena 
and copper. It carl'ies a good deal of bunchy quartz. 
It is here a couple of 11l1lld l'ed feet t t'OlU the so uth 
boundary -line, and has been traced :32 chain s lIorth. 
This goe's into the centre section, but has 1I0t yet been 
picked up in t.he Hort.hern block. As cOl1centl'<lting Ol'e, 
it has heen cut in a trench further north 011 the celltre 
section, and some of the clean galena assayed 64 per 
cent. lead, and 72ozs. silver per ton. A c()upJe of fee t of 
what may be descri bed as poor concentrati ng ore a re 
exposed in a, cutt ing so uth uf the rrench, with a.n equal 
width of slatE', impregnated with some gale lll:l. A little 
pi le of nice dressing-om is stacked outside. There are 
vein s of min eral (III up t.he creek. A tunnel would cut 
this lode in 200 fect of driving, with 65 feet backs, but 
work has been stopped here, and transferred to the 
sout hern sed-ion. There is some uncerta.i nty as to t.he 
lode being' di e continuation of the N ol't.h Farrell, hut the 
opinion on the g round is that the two a.re idemical. 1 
had fl O tirne to verifY this. 

A liout 60 feet \V , of t his lill e is a coppel' lude, in a belt 
of grey tal cose f;c hist, which i~ about 200 feet wide, a nd 
bounded E. and 'V. bv slate. This schist. is the CIJ<ll111el 

tOI' t.he copper ore .. ' The coppel' has not been traced 
ueyolJd the cent re sectioll . This lode is about 30 chains 
W, of the Metropolitan lille, The schist is said to go N" 
right through to Pearce's. It carries coppel' pyrites and 
sulehate, asso('iated wilh quartz . [ts bearing' is about N. 
50 E. , and its dip 'V. A shaft has been su nk on the 
lode. At bottom of same the gro und is poor, charged 
with carbonate of iron and splashes of copper ore. This 

~ shaft is on the footwall of the lode, which unde"'ies 8 feet 
to the \V, in the 40 feet sunk, A rew fathoms furthel' 
VV' ., another quartz outcrop occurs in the creek, a lso with 
cappel' pyrites and sulphate, T he same is CLlt further 
north, wlie re it has been uncovered to a width of 14 feet, 
and consists of fissile quartz, showing a little cappel' 
pyrites . Fu rth er west i~ a1l0thel" band of q ua rtz and iron 

\' 
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pyrites, but wit h no copper visible . A specimen of the 
coppe/' pyrite:::., assa.yed uy the OoVel'nmellt Anal.yst, 
ret.urned 15','"} per cen t. ('oppel', with tl'iI,ceS of' gold and 
silver; and a sample frolll the galena lode assay ed 65 per 
ce nt. lead, 39 oZ:3 . 17 dv\'ts si\yer pel' ton . 

The proper co ur~e would ua to drive a long tUllnel to 
the shaft, intersecti ng the different lodes outcropping in 
this belt of sch ist. The t un nel would, however', have to 
be OVAl" 400 feet in lellgth , and stich a task is probaLly 
beyond the resources of' t.he pl'esellr. owners. The nature 
of t he ore is attractive-very dean copper pyrites, 
as~ociated 'wit h quartz., nnd hardly any ir'on pyrites. The 
property needs development, a lid has fair ella HeeS of 
i ltlproving into sOlll e thi llg valuab le . At pl'ese llt., it i~ 
being prospected by two men and the manager. 'Vithout 
the infusioll of a lit tle mul'e vigour and capital, the undel'­
ta.king is bound to remain stational'Y. T he property 
occupies an im port.allt position in the northern part of th is 
field, and deser ves wore seriou:5 attention than it has 
hithertu receiv ed. 

M etTopolitan. 

Section 4860-93M, 80 acre5, ill the name of C. p . 
S mi t h. ""ork has been abandoned here. I found a 
tunnel driven Eo Iff' 8., nea.1' the nOl'th e l'll boun dary, fill' 
about 30 feet, in a lig ht-col oured talcose s("hist, right un der 
t iJ e precipitous weste rn face of tiJe N. end of "vIto Fa,.,·ell. 
Just behind t he end ' the t unnel ent.el'S conglomerate . 
The conglom erate is silurian , and has lIO connection with 
the youllger cong lomel'a te capping' of the mo untain, of 
wh ich huge boulde l' :5 lie over th e ' tunnel higher up tbe 
liill. T he schist is sometimes silit.:ified with whi te qnartz, 
and contains a fe \'" splashes of copper and iron pyrite:5. I 
could see no sig n of a lode. A few specks of galena have 
been found. Th is tunnel is on t.he east side of the Ba l'n 
B luff" track. Westwa,.ds li·om the track , the us ual kindly 
black slates begin, and run down, right across the rive!', 
fot, .(:l width of 20 Ol' 30 chains. The::ie slates requil'e 
prospecting. T beJ'e is not much indu cement to continue 
the tunnel. Bette,. "esults would probably be attained by 
costeanillg across the belt of slate, with a view of locating­
SO Ule of the lodes, which , ill all likelihood, are enc losed in 
it. The slates hel'e l'un .N . 3bo E . 
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Usbornf' Coppe'l" Bloc/(s. 

Sections on t he MUl'chison H.ive!', 3 miles sou th·east 
from Farrell townsh ip, -+440- J -2-3-4, 80 acres each. 
T he "Melbou rne !'-y udicate, repJ'esented b.y l\i l' .. J. P. 
MudJ ell, is pr-ospecting here. Geo. I-f <tn'is, th e pl'ospector 
Whl) dis(:ovel'ed coppel' on th e blocks ill 1898, was at work 
~t one of the sbo\vs neal' th e ca,~e ovel' t ill'! .MurchisOIJ, iII 
Sectioll 4442. The riv el' he re fl uws in a gorge between 
the F arrell ami 1\'1 ul'cilison 11lOunt.lills. On the Farrell 
side of the river, north of the ('age, there is a cUj1l'i fi:wous 
forma tiun of g reellish s laty schisrs, which el'OSS the river­
bed, and cOlltaiH splush es of copper alld irun py r ites. On 
the :Mount M UJ'chiso ll side, 100 teet above the river-hed, 
a shor t tunllel j,.;; being drivell in to th e sallle coulltry. 
be:-pr ink leu with copper ;tnd iJ'on pyrite . .;, under all 

outcrop of hewattte and Ilmgll etite showillg the same 
min el'als. A sample of f~til'-looki ng copper ore, which I 
took from here, was a:::sa.ved hy the Uovern11l ent Analyst, 
anu retu rn ed 1·8 per cent. copper, I oz . 9 dwts. 9 gl's . si lver 
per ton , 8 uwt:::. 4 g rs. gold pel' ton; t his resul t is 
d ii"tillctly pnnnisillg. vVol'k sh oul d b(~ pe l'severeu with, 
alIt! systemat.ic ~Hmpli n g· adlle l'ed to. .1''>0 feet further np 
the hill tu tbe VV., a trench has been cnt , disclosing da.rk 
chltlritic sc hist , min eralised alld associa.ted with reddish 
quartz-porphyry, sim ilar to that of' t he H.ed fUll:::. This is 
lIot the only place he re where iron ore is exposed. I w{~ s 
to ld that. outcrops of iJ elllati te are to be seen furth er north 
on the east ~Iope of' F arrell, aud fu r ther sout h also, Oil the 
east side of .\ Ju lln t Murch isun. r was :;hOWll sume 
copper . ol'e. in c hlol'it.ic qU<lt'tz-pol'phyl'y fi'olll Section 
3340-93i\1 (James Spencer), abullt twO miles to the S . "V, 
from which it would appeal' that the zone is of at least 
tbat wid t h. At the l\IItll'chisoll cage is a blu ff of eO<ll'se 
reddish quar tz-porphyry, descellli in g to the river on its 
easter II side. Fu rther south, nearly half a mile up the 
riveI', on SectIon 4441 , is a galena lode ru nning N.\'V., 
rather badly exposed at t he water edge. It is ill the red 
quartz-porphyry count ry, and, as no work had beell done 
on it, and it was partly cOllcea led by the river, I could not 
ascertain its width, bnt if seemed a foot or two wide. 
Arsenical pyrites and a little cubical galena were the 
minerals obser ved . The veinstolle is quartz, and of an 
appearnnce which s l1 gge~t~ t hat it may be golu- bearing. 

:.i 
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Tbi8 lode sllol1 ld ue opelled IIp01l hig'h el' up the Fal'J" 3H 
slope. 

all the sO ll t hel' 1I leasp., No . ...t,4-1:O, is I-larris's enppel' 
:.;; how, on the easteJ' !! side of' the :\iul'ehisoll j' j\'cr, in 
lll<ISsi\'e ehloritic qua rt z-felsite of' g l'een a nti reddish t;olour. 
imJwegnated with iroll and coppe/' pyrites. This heIr; is 
the sallie as t l111t in which the hematite OCC UlTS I I P~U ' the 
eage flutil e l' lI onh, Very liltle work has been done in 
the way of' explol'ation yet; bn t. the coun trY-J'ock and 
the ass:ocjatf~tl Illillel'als al'e those of the great coppel'~ 
beal'in~ belt. ex tend ing ~outhwal'ds through .JlIlies allti 
Darwin, a nel rhe possibilities are th ose of a la rge copper 
fi eld . It is a. cOllple of miles east of Ille Red Hill line, 
but the illterv e ni1lg country is of' t. he g;Ulle de:-:eript ion, 
which makes t. his belt olle of gTeat wldt.h. There is only 
it footpM.h lead i1lg tu IIaJ'l'i s' show, aIHl prnspectillg; 
work is cO ll seq ue1ltly at te nded wiLli difficul ties, 
The sections t'E>{!uil'e systematic exp lomtiolJ , and 
will absorb au)' amollut of' out Jay of' that kiud, 
as the copper ol'e i... scatte reu over wide a reas uf 'he 
cOllntrv-rock , ;l lId the localit.ib where it is more 01' less 
concen"trated have yet to be hunted lip a nu opell ed Ollt, 

As a copper field it is the counterpart of those \\' hich [ 
have de~cl'ibed f11l't hel' sou th on the sanle rang'e, 'Prom 
the evidellcE's pJ'esPlited to tllC nr dift;~)'ellt fiules uuring' Ill," 
vi~it, to tile H' est Coast, anu ill spite of illdl('(ltiollS wltich 
at first sight are no t altog'cHli cJ' tilv ')llmble , 1 hu\'e 
g'radtHllly formed the opinioll that t his copper zt)Jt e is 
destined 10 be uf t.h e hi g- hest itnpoJ' tallec to the Colony; 
but t.ime, C:<lpita l, and ca reful attp lltion to the geological 
relatio lls of th e rocks anti ore deposits w!1I be foun rl 
necessary factors of sllceessful work, 

FrotH tile above, it will be see ll that tile mineral di~tl'i ct 
of l\Iount Farrell is roughly susceptible of two division s, a 
g'alenu and a. co ppe], ore field, The galena deposits give 
it its immediate value, the copper a pl"ospectin'l one. Th e 
slates in which the galena. lodes niH are of a most 
fa voura ble charact.er, and the configuJ'<l t iull of' ihe g l'uultd 
is well ad a pt.ed to ea sy and economical working, The 
width of t he slate belt, as faJ' as proved, is only twO 0 )' 

three hundred feet-, but there is reason to believe that 
bands of' slate occ ur agaill a lit.t.le fUJ'ther west, under the 
buttoll-gt'n.s~, The slate crosses the N[Ill'chisl)!l itt :,l 



168 

sontherly direction, a nd its nOI"th ern extension ought to be 
prospected . A good extension in either di rect ion would 
g reatly en hance the possibilities of the field. In the 
nat. me of things, the field being thus limited, it cannot 
atf<.lin the magnitude of Zeehan as a ~ilve)' - lead produce!', 
iJut the fact of a good lead distl'ict existing midway 
between Zeehan and B urnie is in it.self important, and 
-every ' new mineral centre is of di!=itinct advantage to the 
Colony as a wholp. Only one min e of any importance, so 
far, has been opened up; but I believe exploratory work 
on the other seclions will probably result in equ"lIy good 
·discoveries. The coulltry is of a highly promising natul'e. 
The lodes do not appeal' to be in the form of a few main 
fi:5slIl'es, but occur rather as numerous fmctul'es and 
infiltratiul11:i between the slat.es, ami this f(\ct makes it in 
the highest clegl'ee unli kely that the deposition of ga lena 
is confined to one spot 

As reg>rds the coppe,' are in the quartz.po,-phyry area, 
it will take time to prospect the field and develop the ex­
]Josu res. Every reported success at Red H ills, Jukes, and 
Darwin, will l'e-act Oll this field, and stimulate ,,,ork, If 
the mining on tllOse mountains attains Sllccess, as it 
promises to do, the copper mining here will receive an 
im petus. 

Kershaw's Blochs. 

I left WIt. Farrell on the 13th June, and proceeded to 
the Pieman 1 crossing' along the tl'ack north of the river. 
Ol'eywacke and quartz-keratophy re a re the rocks cut 
th"ough by this track. I passed by the old Langdon 
P.A. Mi ne, the tunnel entmnce of which was pad locked. 
T he mine see ms to be in keratophyre. Further \;Y. is t he 
C utty Sark. There is no lode in this mine (C. Sark), 
but the iron and copper pyri tes a re dissem inated throug h 
a dark -green, massive qual'tz-chloritic rock. The useful 
mineral is not abunda nt enough to be payable wiJere the 
rock has Leen worked . Though the mi ne has been 
abandoned, it may yet be takell up again some day, if 
payable spots are discovered in it. I could not satisfy 
mysp. lf whether this rock had any cnn nection with the 
,quartz-keratophyre, 01' not: it is certaiTlly in juxta-position. 
At the Pieman crossing the same rock IS seen under the 
bridge; also on the north side of the I'ivel', where 1\11'. 
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Hodge ha s found some good cappel' pyrites, l m­
:mediately to the WERt of th is ex posu re is quartz-kerato­
phyre, well seen in t he railway cuuing south of t.he bl'idg~. 
This appears to be on the strike of tlw' soda-felsite, which 
occurs on M t. Re}ld. 

A. little north of the Pie lllan bridge 1 climbed up to 
Kershaw's block s, fOll l' sections, 50 aCres ea ch, 3 199, 3200, 
3201, 3202, which o('cupy the top of a lofty hill, west of 
til(.> railwav, about 1400 feet above sea-Ie\'el. The centre 
peg of the i'our ~ecti o n$ is fail'iy on t he top of t he hi ll. 
A bout 150 feet below th p crown of the hi ll a trench has 
been cut. in sOI1l Pwhat calCal'POllS sch istose rock, im p1'eg­
nated wilh iron pyrites. lIig her tip a 7-feet cut shows 
thi , pyrite tluite solid, and on the hili-crest a hole hets 
·di8-closed the sarne dense pyrites in the same grey :,chi st. 
·On the S. W. secrinll the same formation extends o n the 
southern peak. The outcrop of t his ore- llody form :s a 
crust of iron oxide. Fifty feet uelow t he trench , a tU1lne1 
is being driven N . W . °ill the schist, which ha.."i been 
stro ngly mine ral ised the last 25 feet. The schist plulles 
beal' N, 'lOo W " a nd the dip is t.) the N . E, The O1'e­
body way be rl et'c ribed as a broad mase;; of caleal'eotls 
sc hist and pY1'i te, with qllartz and a litth~ copper pYJ'ite; 
it also contains a li tt le galena . Tile present e nd of tun nel 
has about 60 feet backs, which would increase to 200 feet 
when und er t.he Cl'own of the hill , to be reached after 
d l'iving flll't her 200 feet . 

It is an exceptionally solid body of pyritic Ol'e, bu t I do 
n ot think the present works aJ'e anything like deep 
enough to settle the question whet.her copper pyrites 
makes in deptl l. A t the same time, t.he present owners 
are not in a position to illcur the outlay requisite {or a 
conclusive test.. The deposit is of a magnitude which 
can not fai l to comma nd attention, but its economic val ue 
has to be proved. It has, doubtless, been formed 
metasomatica lly, and is, apparen t ly, in the zone of the 
pyrit ic deposits of MI.. Read. There is no reason fol' not 
indulg ing in the hope that at some poin t or other the iron 
may gi\"e place to coppel' pyrites. 

On thi s joumey H was accompa nied by J\tlro James 
Harrison, I nspector of Ivlines for the Weste .. n l)ivision, 
.a nd I am a lso indebted to the mille managers on 1'lt. 
F a .... ell , .Mess1' . .;; . Illiles, M(J urice Calhlghan , T .. e:".ize, 
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Petrie, Thornton, etc., f(Jl' a~~h;tance and information. 
:VII'. Can. Madden, of Mon"t Fan'eli Hotel, and Mr. 
Hodge, of the Pieman J-/ote/, also look much tronble in 
guiding me to difficu It spots. To all of these I wish to 
ret.urn m)' tlHlllks. 

I have the honol1l' to be, 
~ir, 

YOlll' obeuient Servant. , 

W. f-l. TWELVETHEES, 
G'overnment GeoL()yist .. 

H. \i\TALLAC.E, Esq., 
SU1'elm'.IJ fO?' Mines, Hobart. 
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REPOltT ON THE BLYTHE UIVbl{ mOK 
ORE DJ;; I'OSIT . 

SlR, 

• 
Goverument GcoLo,qi,,'!'8 O,/ji('c , 

J~a1tJu:e:;t(}n, 30th .Iwwar/I; 190 I . 

r have the honour to report that" at:col'ding to yo ur 
instruction~ , 1 visited the HlyLhe Itin!1' property, neal' 
U urnie, on ti l e 15th .J une last, a.nd <1,gl~ ill Oil t,ho 9th and 
lOth of this mon tl.. · There is a. large tlepo::;it of hema­
t ite iron ore here, proposed to be wo rked by the Blythe 
R iver lron M in es, Limited. r 11 the interval between rny 
,two vi.s its, t he property hilld been in::ipccted by iVlr .• l ollll 
H. Da.rby, a.n iron ex pert from Ellg land , a nd t.he more 
particular object of my last \'L::i i t w,~s to sec t lte rC5 111t of 
the test tunnels, ,yhich he had recommellded to uc 
driven. 

At about 6! miles from the mOllth of the Hlythe 
l-tiver, t he stream cuts th ro ugh a huge Olltcr op of ilcma­
tite iron orc, which rUllS £.;' . 27° E., ami 8 . :n° "VIi. fo r an 
observed ilistance of over n mile. To t he north of the 
r iver it extends 65 cha. ins, t raversi ng Q.ll iggin's iH and 
73-acre sections, 0: Keefe's 50-a.ere seetioll, and 
Quiggill 's 40 acres. South of thc river it passes through 
Quiggil l'S 78 1\.c1'es, Jones' :W acres, the com pally's 12 
acres into A tkin son's land. [t is said to be traceable 
:still further south. I noticed it strong" and goo\1 at this 
end of t he line. 

It will be convenient to div ide my l'elltal'ks illt.u :- 1. 
The occurrence of the deposit. 2. The qual ity of th e 
o re. 3. Its probable quan t ity. 4. Its extractioll. 

1. G l<;OLOGlCA L AND PHY ;';l CA:I. UCCU l{J{BNCE . 

The outcrop runs up the hil1sid e on eithe r s ide in a 
series of huge crags. At a bout 21 chains nor th of the 
the ri vel', and at the height of 600 feet above the stream, 
it passes below a sheet of basal t, which CitpS the 
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hil1. It enlel'ges from below this cap about 26 chains 
further north. The outcrop is nearly perpendicular,. 
dippillg at a high angle to the S.E. It is conformable, 
both in strike and dip, with sedimentary rocks of the 
Cambro-Si lurian system. Its strike is slightly sinuou ~,. 
follow ing the direction of th. edges of t he enclosing 
beds. These beds ftr e fissile s<l.nd::;tones, with interca­
lated slates. 

The upper crag on the north side appears to be east 
of the main line of outcrop, 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 outcrop. 

I should not be surprised 1£ this eastern outcrop 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 
fllrthel' east. At any, rate, there seems to he morc than. 
onc deposit of are, separated by intervening country. 
As we are dealing with a sedimentary deposit, and not a 
lode, the intervening country cannot properly be des-· 
c l'ibed as a horse. 

The thickness of the bed, as shown by the width of the 
outcrop, varies in different parts, but it is greater on the' 
south side of the river than on the north, A t about 120' 
feet above the stream, at the base of the lowest crag, 4t 
chaills 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, 2t chains to the S. and 200 feet 
above the I'i vel', the ore bas 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 wha.t is called" the purple crag," 
an immem;e projecting mass of solid ol:'e. Here the ore­
measures 114 feet in width, as fal' as 1 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, This is 9 chains S.W. of 
river. The ore has a pecul iar lumpy structure, the­
origin of which is rather doubtful, but I am inclined to· 
think the most likely cause is that of meteoritic waters-

J) ' 
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percola.ting through the are, and dissolving away the­
softe l' parts, leav ing the hard ore in lumps. This ex­
planation is preferable to the supposition that shattering 
has taken place. 

Gl'e~ter widths, h~ve been asc~'ibed to the Ol,l tC l'OP of 
the ore-bed on thIs sIde of the nve,., but I t lunk these 
must have included the illtcl'val of iron-stained country 
between the main outcrop and the paritlled eastern line 
mentioned above. It is difficult to measme the exact 
width in the absence of more and deeper trenches, and I 
shall not be surprised if future work shows that my 
measurements can be extended considerably . 

A t 8! chains N. of the river, and 280 feet above 
river level, is the central tunnel, a crosscut tunnel 
which has been driven right through the ore-hed 
50 feet helow its outcrop. The lattcr 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 t unnel has been badly chosen. The ground is 
too shallow, and if the CI'OSscut had he en begun furthe r 
north, increased backs would have heen ohtained. To · 
get these backs now, the north drive in the tunnel would 
have to be continued a couple of hundred feet, and 
crosscnts then put in to prove th e ore. The ore de­
posit in this tunnel measures 54 feet across, and is 
bounded by sandstone strata on hoth sides. A drive 
N . has been put in along the W. side of the deposit 
for 34 feet, and ,vas then stopped. The ore cut through 
in the tunnel is of inferior grade. Perhaps, 10 per cent. 
is good ore, the rest is earthy a.nd siliceo lls . Going 
southwards from here the outcrop strengthens, and at a 
po-int on surface about 6 chains N . of the river it 
measures 8 l feet wide. 

A s fo r 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 slopc ; 
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 outcrop for a distance of 26 
cha.ins, and attaining a maximum thickness above the 
ore of 120 feet thick. I t is a Tertiary basalt, rich in 
olivine. 
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At 47 chailli:' N. of the I'ivel'. ami 650 feet :1.UO\'O river 
level, Il, few clw.inlS 'w ithin the N. LOllllriary of O'h:eefc's 
50 acres, is an old (lI,our), which l11ts exposed iu-tl'ciil'on 
ore or splcnd ifl grade. 

Six t:haills N . of this is the Hppe r tUllnel (luteI'CP, f\, 

nne rn ~ISs of dense h ematite. Trenches hn.ve been pllt ill 
on each side of . thi:-., defining" the solid orc as 94 .feet 
.\ol'oss. 

A rc \y olnt ins furt,ilcl' nor th, th e oll tc rop has becn 
tl'cneitcd II PO II , showing good dCIl~c iron 0 1'e, associated 
with infilll'ilt.ed s ilica. I t m casul'cd here 108 fcet across, 
and ;-l,[lpf'tll'cd to be bea.ring clown t he hill still further 
no rth . 

fUr . ]Ja,.b/s 'l'ult1lels .- To test the behavioltr of tite 
orc-body ill two impol-tallL pa.rts of its COllrse, M r. 
D arby rceelltly recoJrllllcncied two tunnel s to be clr i\'c ll , 
one fieal' t he ' bridge over the Blythe Hi,rer, a.nd the 
other 7!J feet below one of the northern outcrops 011 

Quiggin's 4() ae rus . These points are situate 53 chaills 
from one iL llo ther along tlJe stl'ike, and the vertical 
difference oet\-.,'een t he two is 650 fret. They a,rc, 
conselp lClltl )" fui r tests of tile continuity and uniformity 
of th e ore. 

At. the f.\ce 0 11 the northel'll ba nk of t il e ri,·cr, the orc­
body i8 30 f eet wide, bounded on the E. by 40 feet of 
decomposed sandstone and sla.te cOllntl'y. Further E. is 
a. jasper), ridge, and 80 feet of silicp,ons ,tud brece iated 
iron ore. Much of the iat tel' ore is earthy a.ncl stony, 
though sorne of it is of fail.' quality. This 1 take to be 
the ca~tel'n (tepos it. 

t;t,ncked a,t this face is It large pile of good hematite, 
free i' rGm visil>le si lica. This orc has been broken 
f rom t he outc rop. At this place, opposite to and N . of 
th e bridge. a low adit tunnel lias been d l'iven into the 
h ill. The resul t of the work has been to confirm th e 
opini on whieh 1 exp!'e~sed on my first visit, that this is 
not t he oxidised capping of a lode, and, consequently, 
there is no reason to teal' tha.t it will make in to sulphide 
in depth. The ore-body is holding down with un­
d iminished strength a.nd q uali!.y. The level has been 
dl'iven 225 feet into the hill on the westel'n 01.' footwall 
side of the ore-deposit, which latter has been tapped at 
frequent in tervaJs by crosscu ts. The first crosscut E. 
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was driven at 30 feet from month of tunnel for a 
di stance of 12 feet, t he last 6 feet of which are in dense 
solid O1'C, free from v isibl e silica. The secolld Cl'o.,scut, 
at 45 feet, " "1l6 driven E. 6 feet to the OI'C, alld then 
stopped. The third crosscut, at 66 feet, was dl'i ven E. 
10 f eet, 6 feet of ,,-hich has been in are of a somewhat 
jaspery nn.ture. The fourth crosscut, at 77 feet, has 
been dl'i ven E . fur 17 feet, a ll in orc, hard aud solid, the 
best in t he level. This 0 1'C is of splendid grade, The 
fifth .erosscut, at 142 feet, bas cut into good ore fol' 6 
feet, though not quite so good as in the 77 fee t crosscut .. 
A t 167 feet, the sixth crosscut has been dl'i\·'en E .25 
feet 6 in ches 111 ore, some of w hioh is good and solid, 
though rathe r patchy in places, alld in the end of cross-" 
cut having a hac1dy fracture, which points to the 
development of silica. At 189 feet the ore has been cut 
into for a foot on t he 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 le,'ei. Its 
grade is first-class, though it is slightly siliceous on the 
"western wall. ~r ust. behind the end of tunnel, ~t 225 
feet, the seventh crosscut was being driven E. whol1y in 
ore (for 13 fe et) The ore is good, pure-looking stuff, 
mostly lumpy, and with a short fracture. Some of it is 
ra ther fin e, and would have to be cautiously mixed with 
the harder or<8. 

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
hody, 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 tnnneL At 
6 chains north of river the outcrop measures 81 feet 
across. It cOlltracts to 30 feet at the river. The vertical 
depth of the crosscut at 30 feet is 36 feet; at 45 feet, 42 
feet; at 66 feet, 52 feet; at 77 feet, 57 feet; at 142 feet, 
96 feet; at 167 feet, III feet; and at the 225-feet, 140 
feet. The tunnel works sho,," that the ore is urlCh"anged" 
at the!'e depths, and I do not anticlpat~ that any change 
takes plaee Gelnw river level. Mort'over, allY p"Ossihle" 

Xl[ 
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deteri ,)ratioH Lplow thi:-: level IS unimpor tanr, as there is 
enough ore above river len'} to oec-upy t he owners for a. 
genera tio :: to come 

The second tunnel illi tiated by :M r . Darby is the upper 
one, nea.r tlll~ northern end of the ou tCI'Op. ()OO teet a bl) Ve 
th e lower one. It is a crosscut t unnel, being driven E ., 
cutting the ora-body at 79 feet frolll surface. It has been 
driven E. through country for 182 feet, ~1l1d then K4 feet 
into the ore, which measures 94 feet aCrOss at surface. 
The ore in tunnel is good 1!l"ade all throug h , barring H. 

few siliceous a nd earthy patc hes. The country strata a t 
the entrance dip ' V ., tlteu E., further in W . <lgain , and 
are nearly vertical \""b e l'e the ore-bed comes down. Some 
softer ore is beginning t.o show at the fa('e. 

This tunnel, too, has shown that the promising surface 
outcrop is not a mere cap, but part of an ore-body, 
which descends with the enclosing strata. The resul ts 
of hoth t unnels are hig hly satisfactory. 

The Silurian or Cambro-S ilurian series of strata, 'which 
enclose the ore-body, are of undetermined thickness. 
They have heen folded, and the folding has taken place 
on a large scale. The iron ore was, in all probabili ty, 
originally deposi ted as limoni te, and ma.y be expected to 
go down to a dept h limited only by the fold of the strata. 
A lthough th e ore bears a. close physical resemblance to 
the celebrated Cumbedand hemati te, the geological 
occurrence differs, as the Cumberland ore fills ca vities in 
carboniferous limestone, and the dissolved iron fl'om 
superincumbent strata has probably been broug ht d own 
and substitut ed fo r the limestone in situ. T he C leve­
land iron ore is mostly carbonate in lins shales ; and t he 
Staffordshire ironstor;e belongs to the coal meaSlires, so 
that the Engl ish sources of the metal of!"er no parallel. 
The Spanish hematites are largely associated wi th Erne­
stolle, bllt t.here seems to be no si~n of any limestone con­
nected with t he Blythe deposit. The explanation of the 
formation of the iron ores, which ,are so common in lime- . 
stone, is t}Htt ferruginous carbonate (Fe C0 3 ) originally 
replaced a calcareous sed iment, and was a fterwards con­
verted into iron oxide by surface water, which brought 
carbonic acid and oxygen. 

As j·he laminations of the sed imentary 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 8c1'le8 extends, there will be exposures at various 
points of similar beds of iron are. Perhaps few deposits 
of this magnitude may be found, but where the condi­
tions of sedimentation were similar, and the sedimentation 
was contempOl' fLneOllS, it is likely enough that other 
occurrences will be met with. 

2. QUALI'fY 01' THE ORE. 

The Blythe deposit has long been recognised as ore of 
very superior quality. NIl'. J. R M. R obertson, in 1891, 
repor ted :-

" I know of no deposits of iron are so pure, and, con­
sequently, so admirably fitted for producing the highest 
and best brands of iron and stee1. )) 

Mr. W. F. Ward, Tasmanian Government Analysis, 
in 1894, reported :-

" This ol" e is of excellent quality, being practically 
free from all impurities, with the exception of the silica. 
It r esembles the well-kn own Cnmberland red hematite, 
so long used for the prodnction of steel by the Bessemer 

" process. 
1111'. A. Montgomery, referring to Mr. Ward's analysis, 

reports ;-
" According to this analysis, the B lythe R iver hema­

tite is one of th e finest and purest in the world, ranking 
with the famous Spanish, A lgerian, and C uban ores, 
which are now exported in very large quantities to the 
IT nited Kingdom, United States, France, and Germany, 
for the manufacture of Bessemer steel." 

Mr. Ward's analysis referred to above is as follows:­
Iron peroxide.Fe 2 0 3( =66'4 iron) 9,,'2 'I. 
Silica .. . ... ... ... 4 ' 8 0/0 
Phosphoric acid . .. traces 

On my recent visit, I took samples from different 
points, so as to be sure that the deposit is fai rly uniform, 
and does not carry dele tel' ions 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 locall.y in that adit, and has, T think, augmented the 
Hyerage silica contents unduly. The samples have been 
assayed by Mr. Ward, Government Analyst, witb the 
following re8ults :-

111'om i\V. Darby's low ' I, ' /0 'I, 
tunnel-

Crosscut tt t 66 feet . .. 46·0 34 ·2 Nil 

" 
77 feet . . . 65·0 7·0 Nil 

" 
142 f(~et ..• 67·2 3 ·8 Nil 

" 
167 feet . . . 68·1 2· 4 Nil 

" 
199 feet ... 68'5 2-0 Nil 

" 
225 feet ... 68·7 1·6 0·04 N il Traces 

From lVIr. Darby's upper 
tunnrJ ••.• .. •. ..... • ... .. .. 59·8 14·4 

Upper quarry ........... . ... 68·. 2·2 0·04 Traces 
Central tunnel. ..... •. ...... . 56·7 18 ·8 
Lower South Cr'g .. ....... 1 61·5 12'0 
Purple Clifl" ................ . . . 68·6 1 l·S 0·09 Traces 

Tbe metallic contents are extTemely satisfactory, the 
average iron percentage being 63-9 in the lower tunnel 
and 64'1 jn the upper tllnnel and quarry. The silica. 
percentage of t he ore in the lower tunnel is 8 '5, and for 
the whole of such ore as wouln be selected for export, 
(including the inferior g'l'ade ore of the central t unnel), 
9 per cent. The hi gh proportion of silica in the samples 
from the upper tunnel has diminished the iron percentage, 
which f rom appearance I should judge to be equal to 
~he ,average of the whole mine. 
, ! From these analyses i t is apparent thn,t the ore will 

suit the _ sm61tel'. There is no ca.l'bonic acid to be 
e?,pell ed,- no iron protoxide to be raised to peroxide, 
hardly any sulphur; consequently, no calcining is neces-
5aTy ~ The ore · is' suited to the acid Bessemer process 
for steel making, being low in phosphorus and high in 
silica. The ', B essemer 'process, it will be remembered, 
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consists in blowing compl'cssed ai r t h rollgh moulten pig 
iron, and the air being thus brought Ln to close contact 
\v ith all the particles of the metal, rapidly causes the 
combustion and elimination of wme of its i mplIl'ities~ 
cal'bon~ s il icon, and manganese . Phosphorous -is one of 
the undesirable elements not elimina.t ed, and, as 0 '001 to 
,0 '00 2 pel' cent. retained ill t he steel makes it brittle 
and cold-short, ores to be treated by the acid process 
should have as little phosphol'uS as poss ible. Coppel', 
too, is not wanted. O nly an infini tes imal proportion 
of phosphorus is removed dL1ring t he conv~l's ion. The 
Cumberland h ematite irOll most snitable for t he pro­
cess sh ould not contain mOrc t h an O' 2 per cent. 
of phosphorus. S mel ters, however , have grown mOl'e 

exact ing of late years. In the United Sta tes, the 
presence of 0'01 PCl' cent. phosphorus to 1 uni t of iron 
used to be allowable, but now iron O1'es there are not 
accepted '" Bessemer if they carryover 0·0075 of phos­
phorus to the nni t of Fe. The phosphorus in the 
Blythe ore is in abo ut the same p ro portion as ill the 
Cumbel'land red h ematites, which avera,ge 57 pel' cent. 
and 58. pel' cent. iron. The Bilbao ol'es average from 
55 peL' cent. to 60 pel' cea t. iron, and a few of the orcs 
of the sOllth of Spain go up to 65 per cent. The Lake 
Superior ores carl'Y mostly <tbo ut 60 pel' cent. metall ic 
iron, Few of them contain more, and few a re sold 
lea.ner, unless they command a sa le owing to special 
'qualit,ie:::, snch as manga nese contents, f reedom f mll 
phosphol'us, or flux ing propel'ties. 

I believe the shipments of: the Blythe ore could easily 
be made to bulk over 60 pe l' cent . irol) . This are, 
owing to i ts high per cen t. of iro l] and its easy smelting 
qualit ies, will, wi thout doubt, be acceptable to the 
smelter. 

Sometimes, in a b ed of iron ore, t he phosphorus con­
tents arc far f rom uniform. The water-le vel often 
brings a change, ot' t he marg inal parts will merge into 
non-B essemer ore. At the Blythe, the ore at the river­
level a nd t hat at the upper q~arry show no diffe rence 
in phosphorus. The only increase shown is at t he 
Purple Cliff, on the south s ide of the river, and I should 
recomm end further sampl es to be taken from there, to 
see whether the \rariation is only accidental. 
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Qlfllutity. 

An estimate of the quantities A..vailable n.bove river-level 
can on ly be made vcry approximately indeed . If I giye 
figures, it must be understood that they are only in t€nded 
to fUl'll ish a rough idea of the extent of the deposit. 1 
have taken, as carefully as possihle, the average w idth 
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 4'75, that being the average of 
determinations of lean and rich ore. 

In order to be well ,vi thin the mark, [ have deducted 
50 pel' cent. for waste rock. taking cred it only for the 
remaining- half, The resulLjng' net weight is 17,291,000 
tons marketable ore. Thi s, I confidently believe to be an 
irred ucible minimum. A s 1 have taken only unquestion­
ably defined widths of , olid outcrop, I think i t highly 
proba.ble th:Lt a ded uction of only :33 pe l' cent. for waste 
rock could be safely mad e, and upon this ba sis th e total 
tonnage of iron ore from surface down to the level of the 
river, and for a hOl'lzontallength of 5940 feet, would be 
about 2:1,000,000 tons. 

E J,' t1'action. 

T11e qualllity and q ual ity of lhe material beillg all that 
can be dpsil'ed, the COi:'!t of extraction has t l l be cOlls idered. 
Fortu nately , uTlu$ual facilities eXIst, fur breaking the ore. 
The open cut system can be everywhere followed, which 
sa ve!' timber, lighting and vent.ilation expenses, reduces 
surveillance costs, and is best adapted for la rge outputs. 
The working cost of qU"1'l'ying this ore wi ll be about 5s. 
cubic yard ; the cost pel' tOil should be within 3s, The 
transpor t by rail from the mine to Burnie cannot well 
excef'd 15 . pel' tOll, and can probably he effected fur 9d. 
At allY rate, I do not see why the ore could not be put on 
board ship at BUf'lIie at 4$. per ton, 'which wiIlleave a, fail' 
margin for delivery to a New South 'Vtlles port, 

The daily quantity brok en ill irol] mines depends always 
on t.he conditions of ol"e OCCUlTell ce. 'Vhere mu ch waste 
stuff has to be excavated , as in some parts of Englund, a 
miner doE'S not raise m()re thau It ton a day. But in 
some of the Lake S uperior mines, with uuderground 
working:;::, o]'e is raised at Ihe rate of 4 01" {) tOIlS pel' d<.ly 
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per man employed. while in othel'5 2 to 4 tOOR pel' day p e l' 

man are broken. At the Blythe l\-line, with open works I 
6 tons of gtuff per man wo uld be possihle--3 tons of ore at 
abou t 28 . 8d. per tOil -SO that I think 3s . i...: a safe esti­
mate; for the series of benehps by which t. he outcro p can 
be attacked will enable the deposit to be worked ver), 
economically . Immense qu a nti ties cun be brough t dowlI 
by blasting, and these will be easily red lIced to suita.b le 
sizes by hamm ers, wedges, and pif!k s. 

The basaltic overburden lying on a portion of the deposit 
will not need to be removed for Ulany yeal's to come, 
Hu les::;. it is found t hat exceptionally pur~ ore passes 
beneath th e basalt capping. If the a re at the nonhern 
-end of the outc),op is worked, a short hOl'izon ta,l tramway 
of it few ch ains will have to be maue, and an inelined li ne 
0 1' aerial tram wi ll take that ore down to rhe rive l'. 

A line is being sUr\'eyed tor a 3 f~'et 0 inches railway 
from the mine to the mouth of the Blyt he R ive l', abont 
6i mil es, where it will j oin the Government line to Burnie, 
other 5 mil es. 

There is good rea son to believe that t he company can 
undertake profitably the manufaeture of steel fro m this 
ore by ~recfing slltehing works in New South 'Vales. 
'I'hey are cO llrr<-lcting with the New South W ales Gov~ rn­
ment for the delivery of' 100,000 tons steel rails during 
the next foul' yea rs at British ratei', plus freight and 
import chaJ'ges . The smelting works will be in New 
South VI'ale., and the bulk of t.he are will be from the 
Blythe, as tlJis ore is exceptionally pure, and t he Nmv 
SOllt h Vva les 01'8 possesses impurities which excl ude it 
froll l any other use than blending, A suggestioll has been 
made to builc.l works at Burnie foJ' the red uction of part 
of theee ore~. bringing coke fi'om New South Wales a !:i 
back {i'eigh t for th e vessels which can y th e oJ'e away. 
T hese could only treat moderate qua ntities. If we look 
round the vvol'ld, we shall find the largest iron-making 
centres are nf'a l' the SO UI' :!es of fuel, and not Ileal' th e 
luin es, notw it.hstanding' t hat th e ore is the item w hich 
weighs th~ hf'avif'st . At first sight, we mig ht. su p po)Oe, and 
many do lll'ge this, that the wurks should be close to the 
mine, el'en if distant fro m the fuel, because the ore is 
hea vier than the coke 0 1' wood. B ut it is forgotten that 
by the time the pig' iron is converted into manufactl.lred 
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steel warp~, the ·weight of the fl1el has ov ertaken that of 
the oJ'e ~mB lteu. 

I f works (Ire erpcted at Burnie, a supply of Jimesrone 
for fluxing will IHlve to he sought. That at Gun n's 
Plains, near U lvel'st.ollf!, seems to be thp- nearest deposit, 
but I ca nn ot. speak as to its quantity or purity. 

Probably a litt.le less than half a to n of 90 per <.'ent. 
limestone would Le reqll ired per ton of pig iron pl'Odllced . 
If cliar'cl)al fuel wpre adopt.ed , the consumption of li me­
st.olle would be less. C harcoal fu el gi ves high-class pig 
on acco unt of its freedom from s ulphur and other detJ'i­
mental substances, hut o\ving to t.h e en OrmOllS supply 
of timber requiJ'ed f~II' its const.ant production, charcoa l 
iron-making cannot result. in a large pe rllHll1ent industry. 
Even if indulg.·ed in as a beginning. it could (lnly be on a 
very small scalf'. The making- of ehHrcoal pig- is every­
where d illJinishillg. and i.;;; destined to decrease still furt.her. 
Such imll m~kes high-class steel for tools, etc., but the 
first aim of the company !' iloUld be the manu fa cture of 
steel rails, a.~ t.he~e ca n be t Ul'Iled o ut easily in h.l.l'ge 
-quanti ties , an d are no t dependent upon minor ind ustr ies. 

I have sHid e nough to show that the deposit is one of 
immellse proportion~. ilil.lch of it i:, very pure, and the 
quality i~ nnslll'passed anywhere. If iron-smelting in 
New South Wales can be carried on pl'ontably, there is 
every reawn for believillg that this mine can supply suit­
able ore in sufficient quantities. It. is not diftiClllt. to work 
out the cost of m inin g: and delive ry to a close figure , anti 
if t.he enterprise is jlldit'iou~ ly planned and ma naged, I 
.anticipate the in angllration of an in dustry fraught with 
bene£t to all cOll cer ned. T he iron aJld steel industry will 
.eventually be i ll these Stat.t's what jt. is in ot.he l' COUll t ries 
of the e(vili::;ed world. It must. even finally ov€'r~hadow 
the utiwl' pruducts of Ollr llI ine:o:, if we are to attain !Ool id 
and permanent commercial prosperity. I cannot. refrain 
from expre:o:sing my conviction that these large iron ore 
deposits on ou r N .\V, Coast are destined to lay t he fou nda­
tion of Ihis induslry. 

I+est Lodf'.-J looked at an iron oLltCl'OP on t he 40-ac1'e 
~ectioll, No. 3285-93M, called the west lode. Some surface 
trenching has been do ne on it, showing it to have a lIorth a nd 
south bearing. Hemat.i te, ferro-manganese ore, a nrl silicate 
of iron are the minerals of the outcrop. 4 1 feet below this, 

.... 
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.a tunllel has been driven \\'est across the Silu rian sla.tes for 
abou t a chain. It has passed th rough an I I-foot lode of 
hematite, with a ~oft dig on each wall. I t is reported as 
assayin g 2t owts. gold, 3 ozs. silver, and a trace of' COPP(~l'. 
64 feet below t his, an adit is being dl'iven N.'V. aCl'oss 
bla"k slate, dipping S.E. T his hematite has different 
g eologica l relations from those of the large deposit at the 
river, and partakes of' the nature of a lode. 1 am afi'uici, 
however , f hat the lower tunnel is not deep enough to be 
below tbe zone of oxidation . At a greater depth t here is 
likely to be copper sulphide ore. 

1 beg to return Ill)' thanks to 1\1 1'. vVhitsitt (the Residen t 
Secret.ary I, M r. Chaplin (the 'Manager), and to 1\'11-. W. 
R. Bell, for information and assistance rendered during 
my examination. 

have the honour to be, 
Sir, 

Your obediellt Sel'\'ant, 

W . R. TWELVETREES, 
Government Geolo.qist. 

·W. H. VV ALLA CE, Esq., 
Secretm'y tor .1l1ines, ]-Iobal't 

- - ----- --



REP()RT ON THE MIKERAL DISTRI CTS 
OF BELL MOUNT, DOVE RIVER, FTVE­
MILE RUlE, MOUNT PELION AND BARN 
BLUFF. 

• 
Gove1'nment Geologist's Office. 

La1lnceston, 31'd April, 1901. 
SIH, 

AC'l'IXG on instructions received from lVII'. \V. H. 
Twelvetl'ees, Government Geologist, I left Launceston 
on the 18th February to examine and report upon the 
mining districts in the vicinity of ( I ) Bell Mount, (2) 
Dove River, 13) Five-Mile R ise, (4) Mount Pelion, and 
(5) Barn Bluff. 

Throughout the joul'ney I was treated "with great 
k indness and hospitality by the various mille managers 
and others with whom I came in contact. I am a lso 
specially indebted to :Messl's. A. Stephenson, ~Tohn 
M'Namee, Hudolph Wachsmuth, and C. P. Smith, :Mine 
J\ianagers, and also to Messl's. Chas. Adams, E. Ander­
SOil, G. Henison Bell, .T. Swallo·"" a.nd Ii. A ndrews, for 
mnch valuable info rmation and assistance . 

..:Hmmt Roland. 

When pftssing through Sheffield, T took ad vantage of 
n, spare afternoon to visit l\1ount Roland. This is a fine 
bold escarpmellt, about five miles south of ~heffield, and 
r ising some 2500 feet a.bove t he surrounding country. 
The countr), around Sheffield is overlaid with Tertiary 
basalt, and this extends south to the foot of Mount 
I{oland . My tl'nek passed up the centre of the north ern 
end of the mountain. The surface is here la rgely 
covered with debris and conglomel'ate boulders fa llen 
from the top of the mountain, '-but every now and then 
the bed rock is exposed in situ. It is composed of 
syenite, considerably decomposed at the surface. U nfor­
tunately, I was unable to determine t he extent of this 

-> 
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mass, but it is evidently very considerable. T owards"­
the west a li ttle galena bas been known to exist for a 
great mi:tll y years, and east,,;al'd, at t he Minnow R iver" 
there are also deposits of silver-lead ores. The syenite 
extends from the foot of the mountain up to the capping 
of conglomerate. 'rhe 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 thel'e h as been no evidence of a posi tive nature 
in support of this. Un :Mount Roland the conglomerate 
is dipping abou t 200 to 300 to t he south, t he strik e being 
east and west. Hard rcd sanrlstones OCCUI' on the top of 
the mountain, interbedded wjth finer conglomerates, hut 
at the bottom of the series there is a very thick bed of 
coarse cong lomerate. The southern side of the mOUD­
tain slopes gradually, and is less steep than t he dip o£ 
the conglomeratef';. The mountain is deserving of a 
more careful examination, and might very possibly yield 
informa.tiOf' cOllcerning t hese old conglomerates, which 
would be of much value elsewhere. The same rock is seen 
two miles nor th o£ t>heffield on Badger Hill, and also to the 
west, on .Mount Claude. 

The Bell Mount Jlfining Field. 
This fi eld is situated on the di \tide between the Forth 

River and one of its ,Yestern t ributaries, the Wilmot 
Uiver. Hell il10unt itself is about seven miles sou th of 
the township of vVilmot, and t he mining field li es to the 
south of this !tgain. The total d ista,l1ce by road f rom 
Sheffield is 22 mil es; of this t he fir st eight, to the 
Lower FOl.' th Bricig-e, is in good order, being metalled near­
ly all the way. The last mile or so passing down to thc 
Forth Bridge was only fO l'med, and not in good condition at 
the time o·E my visit, but men wcre at work putting it in 
order . F rom Forth Bridge to \¥ilmot the distance is 
t hree miles-sidecuUing and form ed-bu t only a.bout 20 
chai ns metalled. From Wilmot to Shepherd and 
M urphy, distance eleven mil es, fo rmed, and cuttings 
made twelve feet wide for it distance of fou l' miles, and 
metalled , perhaps, a hundred chains. The metalling is 
not cont inuous, but only h ere and ther e, where fo rmerly 
bad bog-holes existed . Prom here on to neal' Bell Monnt 
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the l'ua.d has been only cieal'c(1 1 ftnd th e trees g rubbed, 
th e worst bogs being r oughl y cOl'duroyed ,Ylth slabs 
a·ncl round myrtl e spars. .-\ pproaching and passing 
round Bell :Mount, the I'oael has been form ed a.nd cut­
tings made fif teen feet in width, and these contilln e 
right through to the Sherhet'll :tlld :i'Iurphy Mine. The 
rond was in a ver'y passable cond it ion at the t im e of my 
visit, as there had been a long spell of fine weather , but 
even then there were some nasty Log-holes to be negotiated. 
In wintet' th e road must get in a vcry ba,d state! alld 
would soon become practically impassable were there 
any quantity of traffic n,iong it. 

Plaie I is a geological , ketch map of the fi eld. The sedi­
mentar y rock s of the d istric t. belol1(1' to the Silurian 
period,"' and where exposed consist, f~ l' the most pa.rt, 
of sandstones, containing "£llcoid ( kelp ) stems ' in 
abundance. Thi s is the most cha racte ristic fossil of the 
district, locally knowlI as I . pipestem," from its re­
semblance t o the stem of a cl ay pipe. Other fossils are 
met wi t h, but m :1 re rarely; n, va riety of rhynchonella 
occurs at Bell NIount diggings, also fenestella; and at 
t he F ive-Mile l{ise MI". O 'l{o lll"k e presented me with a 
fine specimen of trilobite, from the same rock. These 
fossils al'e probably of U pper S ilurian age. A coll ection 
has been sent to R. E theridge, JUIl., CUl.'Cltor of the 
Australian 1\iusenm, S ydney, fo l' determinat ion, bu t I 
f ear that none of the specimens which 1 was a.bl e to send 
we re sufficien tly p erfect for exact determination. These 
same 11'ucoid sandstones occur southward as far as t he 
Five-Mile Rise, and on t he othel" sde of th e Forth they 
a re met witb on .l\1.ount C laude, and sou t h as fa.r as the 
L emonthym e H-ill. Conglomerates of the l'.al11 e age as 
th e sand ston e also oCCUJ', generall y occu py ing th e more 
ele vated positions. Theil' superior hardness enabl es 
them to wit hstand the processes of denudation longer 
th a n th e softe l' sandstones and slates. The prominent 
pO:3ltlOn of the congl omerates, a nd th e presence of 
numerous boulders of the same rock lying along the 
slopes of the hills, give.'; on e the impression, a t first, that 
th ey are mueh more widespread than sub:;eql1ent ex­
amination proves to be the case. Slates anel limeston es" 

.also occu r, probably in g reater abundance than t he C0 11-

;glomerat es, but they arc not so ea.sily seen, ns they 
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occupy the low-Jying parts, and a re freq uently covered' 
with vegetation or river wash. 

To the south-east of the field an ex tensive bel t of quartz 
porphyry oceul's. This rock gl'adllally passes into gra.nj te· 
in a n easterly di rection, and is evidently caused by the 
marg'inal cooling of the granite mass. Granite and 
porphyry a rc two rocks of t he same composition, and 
differ only in the way in wh ich the mineral constituents 
have separated and c rystall ised out. G ranite has cooled 
slowly, and all t he mineral constituents of the rock ha,ve 
ha.d ample t ime to f ully crystallise; we lInd. t her efore, 
no t race of gl~tssy or felsitic mat.ter present. Porphyry,. 
on t he other hand, h a.s been cooled comparatively 
quickly; the quar tz and a littl e of the feldspar have 
had t ime to separate th emselves f rom the rest of the 
magma, but the bulk of the rock has solidified as a 
micro-cry stalline 01' g lassy mass, which latter has sub­
sequently become devitrified. The g reat width of the 
porphyry on t he surface at the western end of the belt 
may he explain ed by assuming that the present surface 
represents the top of the gran ite mass, and that the 
granite itseH exists at no g'rcat depth f rom the su rface. 
There is very strong evid ence in favour of this view. 
At t he south-east corner of i>eciion 1333-9IM, a patch of 
sandstone still remains overlying the porphyry, and on 
Section 1420-91M much of the laiter contains numerous 
fragments of sandstone embedded in its mass; so much 
so, that the weathered surface may readily be mistaken, 
for t hat of a conglomerate 0 1' breccia. This OCcurrence. 
is a.t least 25 chains from the nearest sa.ndstone on the 
present surface, ~nd, therefore, the fragments ar e 
evidently derived from overly ing sandstone , which has 
subsequently been removed by denudation. VVe have 
fur ther evidence to show that the porphyry extends 
in a. north-·westerly direction at no great distance 
from the surface. The nor thern contact of the 
porphyry and sedimeut(..ry rocks is just below a 
long straight ridge of wh ite conglornerate, undern eat h. 
which the po rphyry " ppears to be passing. Ou the 
Shepherd and Murphy Tin Minin!r Company's Section, 
1437 -!:f ll\"r , an extrem ely meta.morphic ga.rnet rock ·is met 
with, ,,,hich almost certainly is the result of the meta-· 
morphism of limestone through contact wi t h the porphyry .. 
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A 111HJ'I~!' h th(' (·ollll(.ry ahollt i:-: \\,(\11 ('x]>osctl, no ]1nrpl')TY 
ha:-: Il('ell fOl lnd nIl L11( : ~;lIr!':wc ill 1' 1)(, v1eillii'y of t,hi ~ l'l)ek, 
and we :1.1' (;, Ll H'I"l'f(! 1"(', ('o l'ljw l l (,d to n ~~ lllll(: th,tt the 
m et:lfnol'pili:->1l1 ha s \.WCtl prod llc ed by :lll lIH(krlyillg' lllaSS 

of ! OI"I,II.'" I'Y. A~ wi ll he seen by r efercl:c(' to the 
geo111gicnl Hl ap, lll lleh o f Lite COlllll,ry i ~ overlaid uy the 
T enia I')' ba, . .:alt. Tlli:-; i.-; at! Illlfor Luliatc e ireurnsLfI, lIce 
fronl a. mil! illg' po int oJ: yie w, a s it rcwk rs p rM lwct illg 
very dif-licu !t, Some of tIle S hepherd and i\l"rp hy IllLlcs 
ha.ve lH'cn linwcd IInd er the bnsalt, ami these will, no 
c1oniJ l. be fulloweu. To t.he wc~ t of t.he ba~;llt 1,llcl"e is a 
la r,!'..'I' d ,'po~ iL of deep alluvial drift, cOllt.aillillg' hoth ;!!old 
and I in ill apprcci:tblc ql1:w t ities . Tl li s is sa id to COll­
t[ml{) lI11def"llt' (lLh t hc I);l. ~ a.lt , til OII g'lt ] li:u] rH J OFpOrLlI lli ty 
of Y(,l"ifyillg i.lle ;.;t.:1terncnt.. It is, howcver, yery Jlrobabl e 
tha t deep I j~:lIls do cxi..:t, HlHlel' Ihe Im,s<llt, <ll lIl t.he il' 
d iscovery mig'ht be o[ grea.t importance t,o the pro ::: pc rity 
of thc lieln . 

J\. lll)llj, a I'n ilc north-wrst of tllc Shepllcrd CI lia ;'vi nrpJ ly 
m i l!\', Oi l ('rOW ll lall tl, I j'O IIl Ht a. dCII:';() gTl'Cn )'oek, eo tl­
tai llilig' it g(lod dca,l of: Hlfl..!.tllct it(" wllicl l llliero -('xil.l ll i ll - . 
a.t iLll proves 10 be l:trg-cI J com posed of ('pidotu alld 
ve"l1 via.1I ilc. 'J'h i~ is :\, lllda,morpli ic rock, n,ml i:5 p rollil ill y 
a.lso due to I.he a ltl..'ra liull of lim estolle. i t oCCIII":; ill the 
sawi:.;tullc, a.llll i::; WOl"l, II .1' (If. more tho rong-l , C' x a lll illa,!,ion. 
It~ a j'p l'u:\ illlUtc pos itio ll will ue fUl.Illll Oil the geo log ical 
8k cl eh in:l. p. 

UII l ~cJl .\ loullt itself there occn rs a.ll extcn:=.:i ve helt 
bf scli isl.o:,o porphyl'ys, ch loritc seh i4s. :Cll lIl a.rgillaceo us 
sebi::it::;. T ile po q Ih y r)'s a rc 0 E a tota.11 y d i m~rell t (. hn,I";1 ctcr 
to ilulse OCC Ul'r ll ig in t he s() u t h-eastcrll po rt ion of t.lH! fi eld, 
wbich cons ti t ut.e t,hc ma rg inal portio ll or the grani te mass. 
Th e L(II'nICr, I beli ~ve, are ill te rbcdd (~d with t, hc ol n.y 

.sla t.e:5, ;wd rcp rcRcn t old r hyolitic lava8 of UI C sam e :l g e 
as t ll c a rgil laceous schists with 'wh ich they occu r. 
Whethc r t ltcsc belong- to the ~am c a !.!·c as the fllco id 
saw.btoncs ( Uppcr Sifllrian ) or tt l s(lIne old e r pe ri Oll, I 
... vas lIIUlbl e to d etermin e. In allY cn,se they arc (Jlder 
than th e mass ive pOl'phy l'Y alread y d esc l'ibed. Th e belt 
is striking about north-wcst a lld so ut h-cast. I f ound a. 

_similar sch istose porphy ry on t he N arrawa. S ection. 
·This may be the weste rn ed g e of t ho sch istose po rphy ry 
',belt, but, unfortunately , t ime d id not permit me to d ecide 

' f! 
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t,jli , .. p oint. The c()l1lltryi~ a ppnrclltly ffLvoUl'ahlc to the 
00('11 1"1"('11 (' 0 of orc dq)()f: it:::. bn t , with the poss i hIe Cx(:cption 
of the ~a rl'a \\'a. 10110, so far, Ilo thing ha,s})cCII fuulHl ill it. 

The Shepherd (tnd )llm,!'!!I?! ~riJt JlrJinill!J C(lmprmy, 
lVo L iability. 

A . Stcpllen~on , .1\1 ining'"\1 nn;lgcl'. This compfLlly holds 
SOI:Li()ll:-i 1 UG -;- ~.n.\I. 1 4:)7 ~!) I :\1, 1456-!)l:1f, ~326-9:jj\f , cn,ch 
of gO a.~n':" :wd 21:) -1.--911[, of 78 ~lcre8. Mo;;:t of t h e 
m itlf' wo!'k illg~ ,1TC !'iit.llatcd 0 11 the south-ea.stern pOl.' t ion 
of S ('di()!! 1-l:i{ , Oil illC! 51111)(: of the hill to the :,-ollLh o£ 
Bi~1I111t It ('r/'( ·k. }\ ::; wi ll he seell by the gcol (lg'ical 
sk ckl l 1)1;l p (i' latt~ I. ). a. good Jeal of the cOl!lILrr is 
cor ('n·d \ri ;11 !Ia:-::.alr., bu t on [,l Ie greater rmr t of Scctions 
l ·j :)7, 2 1;3 I. n,I llI IO (i)) . fl .:::; we ll n:.: a. srn:d I strip 011 the lIorth 
of S l·I'I iOIl I L")G . the ~ihll·iall sanJ:-:.t.nncs :mil s la.tcs n.re 
expo..:(·,J . ( ~II;I d:t.-pol'phy l'y ex iSLS on t he :muth-eastCl'll 
an,!! l(' or S{'('I ;\)1 12 \ ;)4, :1.11 <1, :t.'; lJa.s a.lrcnc1), becn ex plained, 
th e!', · ;t )'{' ~j "()ll .~~· n';l :-:UIIS for l , el icyin .~ t h ,tt this extcnds 
th n)lI~:·h (hi: ()tIH'I" :'-('4 , ti o n ,;:. a t 110 vc ry great de pth below 
tho ..... UI-r :WI·. tl,o ll .!.!l, it i.'i ll owlH' J"e ebe exp osed to view. 
A Uillii 111\' ('('1 11 rt~ 01: ~cctio!l 14·37, f1 lellticubr mass of 
gfll'l )('L I'lw k OIT I!]'.':': , ! II its Ilonna! ~ta,tc. th is is a. h:nd 
y ellIn, i ..... l,-JII·o wn rock of rc:::ino lls In ::; trc, compo:-:ccl princi­
pa lly or ~!:\l' ll(·t) Lu \, nlso cont.a ining: cpid otu. pyroxene, 
m;l ~ 11('1 iii" nlill \'I'llha,hly zni ~it e, tho ugh the !:t tte r is 
cl(-~( ' OIIl!'{hCd, :l lld ('(Hild not. u e i(lcll t ifi ed w ith cel'l.a.illty. 
To tlH' \\"C':">t, Illi" 1'(lck becomcs Llack aIHl heavy, ow ing' 
to tIll' pl"(· .': ( ' Jl ec~ of mlleh lll<l g-lieLitc, n.na cOlltain s llUlll t~rous 
VCi l l:-i or H\\:-h-eo!OlIl'cd fldd "'pal' rUllning tht'o ngh it, T he 
r ock i ~ l lot fill ull eomm on on c, bcing oftcH met w it h 
among- old s(:di l'lI c lltal'Y rocks and crystall ine ~ch i sts , 
It::; p re";CIIOC i", attributed to the m02tamorphi sm of lim estone 
thrOllgh cOIlt.actwith nil erupt ive r ock. III t h isea.se there 
·can he 110 dOllbt t hat the met<l morphism is d ue to cuntact 
witll porphyry , L irnl'stollc ()ccurs 111 the beJ of Bi:-imllth 
Creek, aiJollt ;·W eha-ins north-west of th e garnet rock, 
aw l, PO do uut , were not th e intervcning country overla id 
wi t ll bn:-:al t, this could 1.;e traccd much neal'cr the garnet 
Tock. S late, a rock which invariab ly accompanies lime­
stOlle in these sedimelltary rocks, occurs ill the c reek 
just helow t h e out c rop of g arne t rock. There can, t here­
fore, be 11 0 douLt as to its origin. The most north erly 
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of the tin lodes known on the section has beeu driven on 
into the garnet rock, and, as fal' as can be j udged by the 
work done, it appears to have a favourable influence on 
the mineral contents. Mr. W. F. Petterd has discovel'ed 
the presence of bismuth sulphide in thi s rock; this may 
be l'egal'ded as a good indication . It is pl'obably clue to 
impregnation from the lode. 

On the surface of the hill on which the lodes OCCUL' 
numel'OUS large boulders have been found composed of a 
sandstone breccia or conglomerate, the parts being held 
together by a sil iceous cement. These uoulders contain 
coarse crystals of tin ox ide and topaz distributed 
through them. They have been evidently cle"ived from 
some deposit of old cemented wash, and very possibly 
corn e from It deep lead underneath the basalt 0 11 Section 
1465. Near the edge of this basalt, at the north end of 
the section, n dish was washed fl'Om the sub-so il, which 
yielded a prospect of very similar t in oxide ano topaz 
to that found in the boulders. If such a lead ex ists 
hel'e, it could be found by carefully t renching along' 
the edge of the basalt. The work may well be held in 
abeyance for the present, as the company will have its 
hands fu ll for some time to come in expl oit ing its tin 
lodes j 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. 
~Hal"court Sm ith, late Government Geologist in i::) eptcmbcr, 
1898, and as thel'e has been very little . xplomtory work 
done since his visit, a detailcd description of the work-­
illO's will not be necessa ry in the present report. A 
sh~ l' t accoun t, therefore, of the tin-bearing lodes and the 
principal work done thel'eon will be all that is attempted 
here. In all , seven paranellodes are known to exist on 
the property. The strike is approximately "'1St and 
".'est, and the dip vertical The lode-matter consists of" 
qnal'tz with .t in oxide . in, coarse crystals, wolfram ite". 
slll phide of bIsmuth, and, m the upper parts of the lodes., 
carhonate of bismuth; a little topaz alld fluorite are 
abo present. The lodes are smaU but ha ve proved to be· 
regul ar in their occurrence, both as to size and mineral 
content~ . They have been numbered from south to north . 
lhi) follow::> j 1, 2 3, 4, VA, 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 N o. 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 t he 
known lodes. This is to be used as a pe rman ent working 
adit £01' the mine. At the time of my visit this tunnel 
had been driven 290 feet, and had still 80 feet to go in 
order to cut N o. 6 lode, provided it preserves its course 
of east and west. On the surface however, the course 
appear. 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 tbeir present 
course, be cut by this t unnel at approximately the 
following distances :-No. 5 at 880 feet; No. 6A, at 892 
feet ; No.4, at 967 feet ; No.3, at 1060 feet ·; No 2, at 
111 0 feet; aod No.1 , at 1200 feet. 

In N o. 1 adit, lodes N os. 2 and 4 are the most 
promising. N c. :2 is about 15 in ches 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. T his lode is richer in bismuth than the othel's. 
A good bunch, from which 15 bags of bismuth sulphide 
were obtained, was cut in driving f rom the arlit. No. 4 
lode has been driven on a total di.tance of 115 feet, and 
varies in width from 18 inches to two feet. It carries a 
fair percentage of tin ox ide throughout, as well as a good 
deal of wolframite, and some bismuth sulphide. No.6 is 
also a very promising lit tle 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 ~ feet. Towards the west 
it enters the garnet rock, and th(? tin appears to show an 
improvement, which is a most hopeful sign. N o. 3 adit 
wili intersect tbis lode some 620 feet west, and 110 feet 
below No.2. The event is looked forw~rd to witb some 
anxiety, as it is of course quite possible that the adit 
may strike tbe lode iu a pOOl' spot. Should this be the 
case, there i~ 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 he struck as the rich ooe. 
In either case tbe lode should be d,~ven on both east and. 

. west in order to prove it as quickly as possible . 
XII I 
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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 ill the 
following proportion :-

20 tons from No.2 lorie. 
80 tons from No. 4. lode. 
300 tons from No.6 lude. 

The parcel yielded 14 tons, or 3t pel'. cent of concen­
trates, as well as about 46 cwts. of hand-picked bismuth 
sulphide, hut 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, hut 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 are. The success of the mine will no 
doubt largely depend upon the price obtainable for the 
concentrates; should this prove satisfactory, there is no 
reasouwhy 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 
I do not think the mine will ever be troubled with much 
water. No.3 ad it is being driven on the same level as 
the battery hopper, so that the ore call be delivered 

• straight into the mill, without further bandling. Ati soon 
as the mine has been opened up from this Ie, el, the aerial 
tramway which at present connects No.1 and No.2 adits 
with the mill may be dispensed with, and the sooner the 
better. It 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 into a Blake crusher with 9" by 16" jaw opening, 
and crushes to about Ii-inch cube. From the crusher 
the stone passes to a two-compartment conical trommel, 
which separates three classes: Class 1., ahove 1 inch 
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diameter; Class 11., between l inch and ~ inch diameter j 

and Class III., below t inch d iameter. C lass l. passes 
directly on to the stamp battery . Classes II. and III. go 
to two two-compartment plung er jigs, the t ailings from 
these being fed into the batte ry . The stamp batte ry is 
of 10 heads, 950 Ibs. stamps, with a 7-inch drop. The 
ba.ttery screens contain 14 holes to t.he inch. The 
battery is fed by a pair of Challenge automatic ore 
ieeders. The pulp from e"eh battery of 5 heads passes 
througll it series of two Rittinger Spitzlutten of excellent 
design , 18 in ches 1n wiilth~ giving two sorts or classes of 
sands. These are treated on two pairs of jigs, the 
tailings hom which go to waste. The overflow f rom the 
Spitzlutten passes on to a Spitzkastcll, 12 feet long, 
2 feet 6 inches wide at small end, and 5 feet wide at 
large end. Th is separates two sorts of slimes. which 
&re treated on a couple of Frue Vanners. 

The respective specific g ra.vities of the minera.ls 
present in t he ore as as follow ;--

'Volfl'llmite (tungstate of iron and manganese) .. . 7'2- 7'5 
Cas.si teri te (oxide of tin) ........ ".................. .. .. 6'8-7 '1 
Bismutite (carbonate of' bismuth ) ...... .. ............. 0'88-6'9 
Bismllthmi te (sulphide of bismuth) ........ .. ........ 0'4-6 '5 
II'on pyritflS .. .... . .......... . .. .. ......... . . . ......... . ..... 4'95-5'1 
1'opar. .................... . .................... . .. . ......... ... 3'4-3'6 
Qllartz ....... .. ........ I'.................... .. .... .......... ... 2'65 

[t will be evident from the above, that it is impossible 
to separa.te the first four minerals -in the list by mechanica.l 
means. The concentrates will, th erefore, consist of a 
mixture of th ese minerals. The ohject to be aimed at 
is, of cou rse, to obtain as pure a t in ore as possible, 
though the wolframite, and especially the bismuth, al'e 
well worth saving, but are much more valuable if they 
can be separated from the accompanying minerals. 
The only way in which thi s can be effec ted is by hand­
picking . This sholil d be practised not only in t he mill 
but in t he working places of t he mine itself. When t he 
mine has been more fully opened up it will probably be 
poss ibl e to do a good deal of sor ting of the ore before it 
is brought into the battery. Thus i t will probably be 
found that the t in ore, wolfram, and hi ;muth occur more 
or less in separate patches . If this is the case it would 
be a mistake to mix t he 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 
na.tural concentration, and the orc which is rich in 
wolfram should not be treated with that which is rich in 
tin. Bags should always be kept handy in the stope." 
for the reception of any bismuth are which it may be 
possible to separate by hand. 

The cleavage of minerals 1S a factor of the greatest 
importance in ore concentration. Tin oxide has, luckily, 
no cleavage, and, in consequence, it has vcry little 
tendency to form slime. j'doreover, in the arc under 
consideration the tin occurs in COll,, ['se crystals, so that 
there is no necessity for fin e crushing. Under these 
circumstances the loss of tin in concentration should be 
very small. Wolfram has a perfect cleavage, and, there­
forc has some tendency to sl ime. On th is account it will 
be fOllnd that the concentrates from t he vanners will 
contain more wolfram than the coarser product from the 
jigs. There will also be a greater loss of wolfram tha.n 
tin Sulphide of bismutn, which, next to tin ore, is 
looked upon as the most val uable component of the ore, 
has a very perfect cleavaO"e, and, in addition, is a very 
soft and brittle minerai. 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 higb price of bismuth wiD enable h:tnd­
picking to be carried out to a much greater extent than 
is the case with a less valuable OI"C. 

The plant is driven by two Pelton wheels, one of 
which dl"ives the battery, and the other the concentrating 
plant. Unfortunately, at the t ime of my visit, and for 
some time previous thereto, t he battery had been at a. 
stand still, owing to want of water. The water supply is at 
present taken from Brampton's Creek, which is suffi cient 
during the winter months, but during the dry weather 
does not contain enough water to drive the mill. Tt is 
inteuded to bring in water from the Weaning Paddock 
Creek, where an ample supply can be obtained, am1 the 
survey of the race has been already made. 

Tlte Bell Mount Gold Digging., . 
This is a small but fairly productive alluvial gold field, 

fro m which, during the past nine years some 5000 ounces,. 
of gold have been won. It was originally diseovered by 
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Malcolm Campbell in 1892, and during that and the 
following year quite a rush set in , upwa.rds of eig-h ty men 
being at work on the field. Since then the fi eld has been 
in a semi-abandoned condition, though a few men have 
always been able to make a living, either bJ J'c-washing 
the ground passed over rapidly in the first instance, or 
by treating the wash on the terraces, a lot of: which ha. 
proved to be well worth working. During the last few 
months the Bell Mount Hydraulic Gold Mining Com­
pA.ny, Limited, ha s started operations, and is bringing 
in water from the Iris River by means of a race fhre 
miles in length. This company proposes to work the 
depo,it on a large scale, taking out all the wash which 
proved too poor to be worked by hand. 

The deposit of: alluvial wash is situated directly south 
of A .• 1. Lyall 's Blocks IDOl and I002-97G, and will be 
fo und marl<ed on the geological chart (Plate I ) ap~ended 
to t his report. To the south and west of the field a re 
two narrow spurs DE hard sandstone separated by the 
steep and almost semi-circular gorge through which the 
Bell Creek fl ows . To the north the ground r ises to the 
foot or BeH Mount, "nd to the east is an undulating 
plain covered for the most part by loose sandy drift, and 
gently rising till Hal]', Track is reached, fa lls sharply 
away to the Forth River. 

Several creeks flow through the deposit; the largest 
of these, Hell Creek, flows through the western po rtion. 
To the east of this is Poverty Creek, and still furt her 
east, Mosquito Creek, while Basalt Creek fl ows through 
the so uth em end of the deposit. The Bell, Poverty, and 
Mosquito Creeks are separated by large mounds of wa.sh 
up to 60 feet in height, and the wash extends at least a·s 
high as this lip the slopes of tbe South and West Spurs, 
and also for a considerable distance in an easterly 
direction . It appears pretty evident t hat the wash 
originally extended across the g ullies, and has since been 
sluiced away by the present creeks, the gold becoming 
cOllcentrated in their beds . 

T he western portion of the field proved to be much the 
richest. In the nell Creek both the wash and the gold 
are coarser than elsewhere, and 011 the terraces on the 
western spur the gold is mostly coal'se, and occurs f rom 
the surface down; indeed, the coarsest . ,nd best gold is 
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found within two feet of the surface . In Poverty Creek: 
both gold and wash nre finer, anel, as one would judge from 
its name, by no means so rich a" in Bell Creek. Mos ... 
quito Creek bas only been worked within the last coup le 
of years; the gold is of the same nature as that found in 
Poyerty 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, arc recorded; the nuggets arc described as being 
all 0·£ the same natlll'e~ flat i.n shape, with one s~de 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 wa,h is for the 
most part composed of angular fragments of sandstone 
with a little schistose porphyry and schist, the latter 
genera.lly morc 01' less waterworn. Boulders of con­
glom el'ate also occur, especially in the mound between 
Bell and Poverty Creeks, and on the slope of West Spur. 
Below the wnsb, there is often a false bottom cons'isting of 
black pug, and containing vegetable remains ; this is 
eviden tly an old surface soil. It has been bottomed in 
several places, but no gold bas heen found underneath it. 
In Poverty Creek, the wash, which is very fine, has been 
sunk in for a depth of 35 feet wit.h out r eaching bottom; 
it is said to contain fine gold all through. This would 
bring th e hottom at this point below the present outlet 
of the Bell Creek. I think, however, that this depth i. 
quite local, as in sevel'fll ot.her places close at hand the 
salldstone bottom has been l'eached at much shallower 
depths. 

The source of the gold in the Bell Mount field is • 
question of considerable importance to prospectors in the 
district, and some discussion on the question will not be 
out of pJace in the present report. It has heen suggested 
that the gold may bave come from a deep lead under the 
basalt, but I think tbis is very unlikely, because, apart 
from Basalt Creek, tbe wash is quite free from pal'ticJes 
of this rock. Moreover, the only hasalt in the vicini ty 
of the deposit lies at a lower level than the greater part 
of the payahle wash. The angular character of both 
the wash and gold, and the presence of quartz in the 
gold, makes it more probable that the gold has heen 
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derived from reefs or veins in the country-rock, and in 
.eeking these we must endeavour to find out from which 
direction the wash has come. The wash is hounded on 
the south and west hy 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 tbese directions. To ·the east the country is 
low-lying, and is largely covered hy hasalt. 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 hunied 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 nell Mount diggings. The country 
is composed almost entirely of sandstone, until far up 
near the source of the creek, where a belt of conglomerate­
occurs. Beyond this, porphyry aud schist country is­
met with. All these rocks are found in the nell Mount 
alluvial, the porphyry, schist, and conglomerate, however,... 
being, as one might expect, grea.tly 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 nell Mount, more p.robably in the 
sandstone than in the schists. When discovered, the 
reefs or veins will probably be, like others known ill the 
district, sman, rich, and patchy, but cons-idering the large 
amount of gold derived !rom their disintegmtion thcy 
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 nell Mount diggings by the process of hydraulic 
milling. 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 • nasty clifl" to be 
negotiated, but, fortunately, the race comes for the most 
part just along the hase of the cliff, leaving only a chain 
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0'· 800£ high /luming, so th"t the difficulty is not 
insuperable. The sectional area of. the race 1S 4t square 
feet, " ith a fall of 14 inches to the chain. This should 
be capable of delivering 150,000 gallons per hour on to 
the workings. The AUIning is being constructed of 
greater sectional area.. and a greater fall than the race~ so 
that the size of the race con be increased, if it is found 
to be necessary, without vel'Y 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
awa.y £01' the tail ings is along the Bell Creek gorge, 
where there is a. good fall for half a mile, until the latter 
joins 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 first two conditions for successful working, namely, 
sufficient quantity and pressure of w(1,ter, and sufficient 
get-away for the tai lings, may be said to be fulfilled; the 
third and last condition, namely, the ,resence of a large 
quantity of gold-bearing wash, will, think, also prove 
to be satisfactory. Along West Spur there is a large 
amount of was.b, parts of which have been worked with 
yery 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 thcfield the ground. was 
very difficult (,0 work by hand, ow ing 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 dra;ining, 
it is probable that much good ground still remains. It 
is very likely that an elevator will have to be used to 
work this enel of the field. The mound between the 
Ben and Poverty Creeks has never been much prospected 
It certainly contains some gold, but whether it will prove 
pa,yable or not is a question whieh will be best proved by 
the noz7,le. There is 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. 
Mosqui to Creek, which has cut its way through this, has 
managed to collect enough gold in its bcd 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 t he ,'cuture turning Qut a profitabl e 
one. 

Section 1960-93". JI'. T. Yo,.!,. 
l'lli ttle prospecting has been done on this section on some 

small veins of galena that occur on t he side of the gorge 
to the east of the Iris river. The galena occurs in small 
'Veins and stringers running through the country. In one 
place I noticed a Rmall hunch of mixed ore about 9 inches 
wide, but this is exceptional. Near the south-west ~ ngl e of 
the section a short dri ve has been put in on the side of 
the hill, follow ing a vein of galena about 2 inches in 
width. This, however, soon died away, though other 
sroan veins are still showing in the face . The country is 
not· unfavourable £01' the occulTcnce 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. I t is not at all likely that a 
payable deposit would exist below the surface wi thout 
gi ving some more decided evidence of its presence t han we 
have here. The ground i~ worth f ur ther prospecting on 
t he surface, but unless some stronger evidence of n. 
defined formation is met with, it is quite useless' to 
spend money jn sinking or driving. 

Section 2114-91M . 

This section was floated last year und er t he name of tIle 
"Tasmanian U ni ted Wolfram Company Limited," with 
the object of working a r un of allu vial ground which 
passes t hrough the northern portion of the section. When 
the company was floated the price of wolfram stood at 
£70 per ton. Since t hen. it has fallen as low as £30, and 
a t the present time it is worth about £50 per ton. The 
section) which is one of those ·formerly held by the Iris 
Tin Mining Compauy, is situated to the south-east of the 
Shepherd and Murphy mine, on a hig-h flat saddle 
between the watersheds of the Forth and vVilmot rivers. 
The coulltry is fo r the most part porphyry, much 
decomposed on the surface, wi th a strip of sandstone to 
the west. rrhe southern portion of the section is over­
laid with basalt. Mr. R. Dryden, who has beCl; 
prospecting- the section for the Company, has sunk • 
number of holes in the wash, and demonstrated that the 
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run goes right through the section, the width varymg 
from one chain up to seven. The metal-bearing wash is 
shallow, varying from a few inches up to a couple of 
feet. M r. Dryden estirnate~ the wash to contain an 
average of 9 ounces to the dish of mixed tin and 
wolfram. The deepest ground has been already worke,l 
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 foerious 
difficulty, on account of the highly elevated position of 
the section, and will have to be carefully gone into. Mr. 
Dryden thinks tbat 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 sQlll'ceinto its 
pressure tank, which is 200 feet below the general level 
of this section . If this is the case, the Wolfram Com­
pany will probably encounter the same difficulties in 
bringing 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 the cost 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 
~t reasonahle cost, it would, probably, pay tributors to 
v.ork it, and the Company woulo, besideB obtaining a 
fair royalty, stand a good cbance of tin-bearing lodes 
being disc(n'el'ed . The country is very favourable fOl" 

tin lodes, the junction of the porpbyry and sandstone 
occurring on the westerll portion of the section, and it is 
probably from lodes occurring in this vicinity that the 
t in and wolfram which is found in the wash has been 
derived. 

Tlu Dove River District. 

Leaving' the Shepherd and Murphy camp on March 
]st, I proceeded to the Devon Mine, where I was most 
hospitably entertained by Mr. John M'N amee, the 
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mmmg manager. The first few miles of the track fl'om· 
the Shepherd and Murphy mine is in an extremely had 
condition. For some di stance a.£ter leaving the mine the 
old track has been abandoned n.s impassable, owing to 
fallen timher, and the present one has heen merely heaten 
out of the bush by the mailman 's hor ses, no attempt 
having been made to cut it out. W hen the old track is 
reached it is not in a very mnch better cancliti OIl , (l,1l d 
frequent detours have to be made into the bush in order 
to "void fallen t imber. In one place there is a very bad· 
bog-hole, half concealed hy floating cords, which is most 
dangerou~ to cross on horseback. Considering that the 
mail and all the supplies for the prospectors and others 
at the Dove R iver and the Five-.Mile Rise . pass along 
this track, something should be done at once to make it 
more fit for traffi c. If left in its present state it will 
become quite impassable next winter. 

Leaving the old V.D.L. track ahout half-way down 
the Five-Mile Rise, the track to the Devon Mine takes 
a south-westerly cou rse into the Dove River. It was, at 
the tim e of my visit, in good order, but would no doubt 
be very mllddy in wet weather. The last mile is very 
steep, falling an average of 1 in 4 for 70 chain8, and in 
places it must be much .steeper than this . 'Vhen we con ­
sider that all the ore from the Devon Mine has to be 
packed up this track, some idea can he formed of the 
difficulties with which this pioneer mine has had to con­
tend. The country passed through fo r the first half­
mile after leaving the old V.D.L. track is the same 
fucoid sandstone already met with at Bell Mowlt. After 
this the country is overlaid with hasalt for perhaps 
another mile, and then grani te is entered, which CO Il­

t-inues down to the Dove River, a distance of about 
another mile and a half. The Dove l{iver is a tributary 
on the west side of the Forth. It is a fine streHm of 
water flowing throllf;h a very steep gorge, at least 
1200 fee t in depth. ' The precipitous nature of the 
country makes a thorough geological examination a 
lengthy and arduous undertaking, but p, general idea· of 
the geologicnl features can be obtained by examiuil1~ the 
rocks which outcrop in the bed or on the banks ot the 
river . I followed the latter down for about a mile helo ... 
the Devon Mine, and went up stream as far as the Sirdar- . 
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Prospecting Association's Section, a distance of about fi \I e 
a.nd a half miles, returning over a steep spur, around the 
northern end of which the Doye River wiuds. The course 
of the river is most tortuous, a remltrkable feature consider­
ing the depth and precipitous natnre of the gorge through 
which it flows. At the Devon Mine a massive belt of 
gl'~tnite crosses the country roug ldy in an east and 
westerly direction, and from this granite and porphJ"Y 
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 Dell 
Mount and the J<'ive-Mile R ise districts, but hardened 
ana altered through contact with the granite. To the 
south of the g ranite belt we ba ve fin ely laminated 
cl'ystalline mica schists or gneisses of the uniform 
character characteristic of Arcbroan rocks. T hese Rre 
met with in the Dove RiYer below (south of) the Devon 
1I11ne, and a.lso about four miles higher up stream, about 
due west from this point. Among these schists 1 found 
a fine-grained massive rock, which is probably an old 
diorite, or som e a,1lied rock. This occurs in the Dove 
Hiver, about half a mile to the south of . the Devon 
:Mine. 

the Devon 1l1 ine. 
J·ohn McNamee, :Mining Manager. This company 

holds Sections [831-93M and [021-93>1, each of 40 acres. 
The contact of the porphyry and the quartzite is seen in 
the Dove R iver, a. little north of the centre of Section 
IH31. The porphyry is a marginal portion of the 
arn.nite, and in it, on the western bank of the river, the 
bevon silver lode occurs. T he 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 
Borth the amount of backs decrease, and towards the 
south th ey increase. The dip is about 800 to the east. 
The lode has been opened up hy 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 
JO far, without success. A small parallel vein was, how-
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ever, cut in the mouth of the adit, carry ing three ioche, 
of galena. This was dipping to the west, and evidently 
.innctions 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 qua,·tz. 
The upper portion of the lode is much oxidised, and con­
tains a good deal of carbonate of lead . 'I'he gossa.n 18 of 
fair quality, bnt not suffici ently rich to pay for the very 
high cost of packing to Sheffield, in addition to other 
freight and smelting charges. The galena is of excellent 
quality, and OCC Ul' S in bands, the width varying from a 
few inches up to over hvo feet. The Manager informs 
me that good metal is showing in the floo r of the drive 
£01' ncarly the whole distance driven, and he estimates 
the average width of galena at 15 iuches, t.hough in 
places it goes up to over two feet. Ahout 100 feet north 
of No. l adit a second is being put in just above the 
flood-level of the river, with the object of working out 
tbis metal. Unfortunately. it will be only about 18 feet 
below the first adit, hut as t he distance to be dr iven is 
only ahout 30 feet, this appears to be the best th ing to 
be done under the circumstance~. The northern end of 
the drive, which was not very far from the surface. 'Nas 
principally in oxidised ore, but at the lower level it is 
prohable that the galena will con tinne further nort,h . 
l'he mine has been mOl'C than paying' -its way for some 
time, but it is vcry much to be regretted that absolutely 
no prospecting or development work 1::5 being attempted. 
No. 1 adit . hould certainly he continued for another 
150 feet or so, with the ohject of finding other parallel 
lodes, and the drive shoul d be continued south with the­
object of discovering otber shoots of metal, of wbich 
there are eneourag ing indications on the surface. The 
prohlem of sinking, too, is one which the company will be 
forced to face before very long. Pumping machinery 
will have to be erected, bllt I am not of opinion that 
vcry large quantities of water will have to be dealt with, 
provided that adequate means are adopted to prevent the 
surface-water f rom draining into the minc. T here is, of 
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>course, a risk of the r iver giviug trouble, but 1 hardly 
think that likely. Ample water-power for driving -the 
machiner.Y exists in the Dove River. but that is a ques­
tion that ",ill have to be very carefully gone into. The 
aides of the gorge are so steep that the race 'would have 
to be Burned through a large part of its course. 

The mine has been sending out regular shipments of 
ore since May, 1899. In all, 172 tons have heen shipped, 
realising the sum of £2153 lIs. lId., excluding cost of 
packing, &c . The average assay value of the ore has 
been as follows :-Gold, 5 dwts. 4 grs. per ton; silver, 
850zs. J 0 dwts. pel' ton; lead, 55' 9 pel' cent. This 
gives an average of 2 gmins of gold and ['53 ounces of 
silver per unit of lead. The galena is therefore of high 
grade. The gold content,s are exceptional for Tasmanian 
galenas. 

Tbere is a large heap of seconds Itt the mouth of the 
tunnel. It consists principally of gossan and country 
.rock, and some of it contains a good deal of carbonate of 
lead. This are could not be concentrated mechanically, 
·but might pay to handpick as soon as the means of 
.gettillg the ore to maTket arc more favourable. Galena. 
seconds have been mixed with the gossan; this is a 
mistake. They should he kept separate, as the company 
may erect concentrators later all, when the latter would 
become valuable. 

The mine has been worked under the greatest difficul­
ties. The cost of packing the orc into Sheffield alone 
is £5 per ton, and all.mine supplies have to be obtained 
a.t even a higher rate. 'Vith the present means of access 
it would be quite impossible to bring in machillel'Y. That 
under these circumstances the mine has been able to do a 
little more than pay its way is most encouraging, but of 
COUl'se the future prospects of the mine depend upon the 
behaviour of the lode in depLh. Should it prove to he as 
r ich or nearly as rich in depth as it has already been 
shown to be near the surface, there will be no doubt at 
all a.bOllt it. I can see little reason for evil forebodings. 
The valley of the ])ove Iiiver has been excavated at a 
comparatively recent period, certainly long after the 
metal "vas deposited in the Devon lode. 'Ve 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 ha.ve had 
nothing do with the presence of gltlena in tbe lode, for 
when the galena was deposited the surface was many 
hundreds, and possibly thousands, of feet higher than it is 
at present. I could see no evidence in favour of surfac.e 
enl'ichment. The lode, except quite neal' the su rface, 
was undeCOrllpOsed. The gangue is ejthel.' country-rock 
'or crystalline qual'tz, and there js nO soluble mineral 
present, the removal of which might have caused an 
enrichment. There is only one possibili ty, and tha.t is the 
re-pl.'ecipitation and concentration of the galena from 
down-going solutions carrying sulphate of lead. Thif; is 
a question which has recently been brought into pro­
minence by several American geologists. F rom a. 
chemical standpoint the reactions ha ve been proved to be 
possible; but to how great an extent these reactions 
take place in nature is a question ill which there is room 
for much further investigation. 

(Jtlur 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 a,bout a mile and a half below the 
Devon, on which he tells me there is a lode carrying 
galena a,nd carbonate of lead, but as he was not 111 the 
district at the time of my visit, I was not able to see it. 
On Section 4665-93>1, 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. I was 
unable to visit it, and I understand very little has, as yet, 
been done with it. On my wa.y up the river I noticed a 
small vein of galena crossing thc bed of the stream, on 
Section 1978-93.,. This occurs just to the west of a dyke 
of porphyry, and, though itself v~luel ess, is an indication 
of the presence of the metal. The contact of the por­
phy ry and quartzite should be prospected hcre, as this 
is 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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~alena occur on Sections 3287 and 3288-93)(, but, as fa ... 
• 8 I could find out, no defin ed lode has been discovered. 
Section 3855-93M, known as the Sirdar Prospecting 
Association, stands by itsel£ about a mile and a half 
to tbe south-west of the Devon mine. The country here 
.ppears to be all composed of finely crystalline and lami­
nated mica schist. No eruptive rock occurs on the section : 
a little work has been done on some small velns of galena, 
but nothing payable has been discovered . One of these 
veins has been driven on £01' about 12 feet, and about 
60 lbs. of galena taken out, but it bas almost disappeared in 
the face. I consider it quite useless to spend money 
in opening up these small veins; they are not the least 
likely to open up into payable lodes, and are on ly of 
value as indicating the presence of the metal. T here may 
be a payablc lode in the vicinity or there may not, but 
certainly where these veins occur is the most likely place 
to look for lodes. Take the Devon Mine as an example. 
Here a small vein of metal occurs in the rock, aud 
may very possibly have bee~ 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 nevel~ 
have discovered the real lode. Fortunately, however,. 
he expended his time on the surface, and ur~covered the 
gossanous capping of the present Devon Mine. G al ena 
lodes of any size are almost always capped with gossao,. 
and thp. country abou t is stained with oxide o£ iron. 
These arc, therefore, the indications which must be 
looked for, and until tbey are fouud the less time and 
money that is spent in driving or sinking, the better. On 
the north side of the river, on the Sirdal' property, there is 
a gossan formation which ought t.o be trenched across, 
and, if the indications ar e f"voumble, should be followed 
up along its strike. This may possibly he the outcrop 
of a defined lode, though at present it would be impos­
sible to say. 

I consider the field is worthy of 'Luch more attention 
from prospectors than it has yet received. These very 
old mica sch ists are min eral-bea.ring in a great many 
countri es of the ,,,,orld, and in this district there i!:l 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 01 porpbyry and masses 01 granite, and 
t he tendency of modern geolog-ica.l research is to ascribe 
more and more impol' i;ancc to these old ac id rocks. They 
are believed to be the principal source of the metals on 
tbe West Coast o£ Tasmania, and that they are metal­
bearing in tbis fi eld is proved by tbe Devon lode itsel£, 
and the numerous vcin~ and i:itringCl'R of galena which 
occur in 0 1' neal' them throughout the district. 

As regards access to the field, the present track was 
constructed by the Dcyon n1 ining Company (assisted by 
the Government to the extent of £100) in order to get 
its ore to market. The gl'ade, as has already been 
remarked, is very steep, even for a pack-track. A 
fai r g rade for a road, or even a t ntmway, might be got 
by sidling down the valley of the Dove and Forth 
Rivers, and thi:5 is cet'tainly the only practicable outlet 
for the Doyon .Mine and sections in the vicini ty. Its 
constrllction would stand a good chance of opening up, 
other miIles lower down the river. Emerging from the 
Dove River gorge there are t hree routes available to. 
obtain railway connection, each of 'which is strongly 
advocated by in terested parties. The first o£ these 
which I will consider is to connect with Mole Creek, via 
Lorinna a.nd Lienna. The distance f rom the Devon to· 
Lorinna 'would be about five miles, and, as I hav e fl.h·eady 
stated, a good grade is to be had. From Lorinna 
to Lienna, Gad's H ill 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 sUL'veyor, acting on 
behalf o£ the Devon Mining Company, has nearly com-· 
pleted a survey o£ another route. This crosse. Gad's. 
Hill about two miles further north at a low saddle, and 
according to Mr. Burrows report to the Devon Company, 
besides shorteninO' 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 cbains. The dista.ce from 
Lorinna to Lienna would be, by this road, about 7 t miles_ 
From Lienna to Mole Creek the dis ta.nce is 12 miles over-­
a good macadarnised road. It is stated tha.t this roitd_ 

:xrY 
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"'0,11<1 lta \"c t.h e advitlltag-e of opening IIp ahout a tholl ::::tnd 
aCl"l'::; of agr i clllt lll'~l l land on the wc.ster ll fall of G;,d 's 
11ill. }j ;' .• J. C. ~Vl' j'-li c hacl, leg-a,] manager of th e D evon 
1\1 illill.~' Cornpany,infol'll1s me t hat the eornpn"l l )' has 
ofl:"cl'cU to pay £300 towards the construction of t his 
rondo 

The sceolld proposed route would be to connec t the 
Deron :II ille with til e rond alt-endy formed to the Shep­
herd and M Ilrphy lYJine. The distance wOllld be about 
14 mites, and I think a good grnde could be obtained. 
The object ions are t i l<tt it "'ould 1nvolve lInn eces~al')' 
c1imbillg'. The l'oa,d fl'om the D(won Mine will sta, l't 
from lwa!' the bOLtom of the Furth gorge, and tllis i"Oute 
1'.'0111<1 in volve ascendilLg to ~hephel'(l and :Murphy's 
(about lOOO feet), on ly to come down again on the S:l me 
side of the ri" cr. The () ~he r ~ idc of the Forth goro'C has 
th en to be climbed in o,.de,. to reaeh Rail ton. 'Th ~ total 
,distnnee to Railton by this route would be 43 miles, as 
against 25 to Mole C reek. 

The third suggested l'ou~e is to connect ",ith the pro­
posed ra ilway to be cOll strllcted f rom Hail to ll to vVilmot 
at its cross ing of the FOl'~h l{,ivct'. 'rhe dist:tnce in th is 
-case would be only 12 miles from Lorinna., 01' say 17 
miles from the Devon Mine, bllt consider ing tha.t thi.s 
line wilt probably not be eompleLC( l for some years, I 
think it would hardly be fa il' to t;hedi~tl' i ct to postpone 
almost all means of aCl;CSS fot' that length of time. 
Moreover, 1)11'. vV. H. Ueynolus. the en~inccr in ch:tl'ge 
{)f the smvcy of the l{aiILolI-Wilmot Railway, tells me 
that there arc engi.neerillg' difficulties in tI le way whieh 
would make the construetioll of this road Yery expcll~i"e. 

I am, t herefore. of opinion t hat the fil':,t route 
m entioned, namely, that to Mol e C reek, via. Lorinn n. and 
Lielllla ,vould be cheaper, and ser ve the distriet beLter 
than any otber. 

Five M 1:le Rise Gfild Field. 
Leaving the Devon :M inc on ,March 4, I mni le Lorinna 

my head-quarters for the Five-Mile Hise District. The 
latter is situatpd on the we:3tern slope of the Forth 
l~iver Gorge, about 8 miles from Bell Mount. The old 
V.D.L. traek from Sheffield to Su rrey Hills passes across 
the Upper Forth Bridge at L orinna, and theuce up the 
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F ive-M ile l~ise to the Caledonian Mine. The geology 
-of the district is very simple. The sedimentat·y rocks 
are composed of f ncoid sandstone, with thin layers of 
sbrde and s19,te, stl'iking about north-east and south-we::;t, 
.and dipping about 10° to 20° to the north-east. Often 
the dip of the strata follows the slope of the hill f.o r con­
siderable distances, and, following up some of the creeks, 
one can trace the same bed of shale for over half a mile, 
thongh its thickness does not exceed ODe or two feet. 
On the eastern side of the Forth River, we come across 
limestones and slates conformable with the fucoid sand­
stones, and overly ing them. Above these the sandstones 
appeal' again. G ranite OCCU1"5 to the south of the field 
·on the Golden CLiff .Mine, this being a portion of the 
g l.'ani te belt which runs frnID the 1\1:ersey ovel' Gad's 
Hill to the D evon Mine. Higher up the H ill the 
country to the north and south of the rise is overlaid 
with T ertia ry basalt. There has been a considerable 
.quantity of alluvi al gold got from the fi eld in past years 
from the beds of small creeks flowing dowu 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 wan t of water. There have been a 
number of small gold-bearing veins 0 1' reefs discovered on 
the F ive-Mile l~i se, and many of them contained very 
rich patches of gold-be!1l' ing stone, the richest gold 
being found in a whitish sandy pug. Some of thi s is des­
·cribed as being almost yellow with fine gold, hut, un­
fo rtunately, the amount a,'ailable ha.s been very sma ll. 
Quite a number of these reefs bave been lIoated from 
time to time, and work started with grea.t 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 
fi rst discovered has been sunk on and soon found to give 
out, but very li ttle effort has been made to discover others 
·of a similar nature in the same reef. As no one was at 
work on the fi eld at the time of my visit, I was unable 
to see as much of the field as I should have lik ed. 

Tlte Golden H ill Mine. 
Sections J476-93G, 1477-93G, 1478-93G, 1475-93G, each 

. ·of 10 acres, chartered in the name of L. J. Bryant_ 
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This mine is situated about half la mile south-west of the 
Forth Bridge, and is connected by means of a tl'arnway, 
with a 15-head stamp battery, erected on a machinery 
site on the western bank of the Forth Hivet'. 
The battery was formerly driven by steam-power, but 
the engine and boiler have lately been removed. The 
country is similar to that occurring elsewhere on the 
}l'\ive-~1ile Rise, and consists of flat-1ying fueoid sand­
stones, with thin seams of shale and slate. The latter 
have ev idently played an important part in the deposition 
of tbe mineral 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 hanks of the 
creek there is a seam of shale a,bout 15 inches in thick­
ness, which can be traced on either bank of the creek fOl" 

a long distance. In quite a number of places I noticed 
that a stream of iron-stained water trickled clown from 
this seam, and in several places small cuts had been put 
in, revealing the presence of pyrites, and in one place I 
noticed a little yellow pyromorphite. The mineral in 
each case was confined to the seam of shale, and often 
occurred on both sides of the creek. It is 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 occurrence of 
sulphide ore in the Golden Hill Mine. Plate II. gives a 
sectional sketch of the formation and mine workings. A 
tunnel has been put into the side of the hil1, 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 south-west, and dip as 
shown in the sketch. The throw of the faults is very 
prettily show by tracing out the position of a seam of 
porous sandy shale, about 4~ feet in thickness, 'which 
occurs in the sandstone. Going into the workings, this 
seam 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 N o. l~, and on the other 
side of the fissure appears in the roof. Going on to No. 

, 
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2, th e sha.le g radually disappears overhead, hut reappears 
.in th e floor of the tunnel as SOOD as the fissure is passed. 
No.2 is, t hc!'cfol'c, a do-wn-throw fault. Thp. seam again 
gradually ri ses in the t llnnel until No.3 is reached, when 
it is fLg ain faulted downwards; after this it finall y dis­
appears ov erhead. All this may be readily seen by con­
sulting the sectional sketch on Plate 11. W here cut in 
the tu nnel , these three veins 0 1' fissures arc vcry small, 
not more than two 0 1' three inch es in widt h, and fi l1 ccl 
'wi th s?~ndy pug and a little reef quartz. No. t has been 
risen on for ~Lbout 40 feet , but no further work has been 
don e upon it. No.2 veIn has widened out vc ry consider­
ably towards t he surface, and has been underhand stoped 
for, perhaps, 150 feet. The stopes arc now mostly full 
of water, and I could fo rm yery little idea of the nature 
-of the ree£; there are apparently two well defined wall s 
about 18 inches apart. Mr. L .• r. Bl'yant tells me that 
two crushings were taken out, which gave an a\'el'age 
return of 7 dwts , of gold pel' ton, A n underlay shaft 
was a.lso put down on the vein, but as this was full of 
,vater, I could not examine it. A sample of gossan 
fl' om the end of the stopes, assayed by M l'. W . F . 
\V urd, Government A nalyst, gave a return of 18 dwts . 
19 grs. of gold and I oz. 19 dwts. 5 grs . silvel' pel' 
ton. The , 'ein was about six inches in width at this 
point . 

No.3 vein has been driven on for a distance of 75 feet 
f rom the tunnel, t he dri ve fo llow ing t he seam of sandy 
shale all the \Yay. T he latte r has been faulted hy the 
vein, and appears again on t he 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 
sulph ide orc, composed of zil1cblende and iron pyrites, is 
showing. A n enlarged section of the formation at this 
point is given in Plate II. The sulphide ore is confi ned 
to the seam of porous sha1e which runs horizontally with 
the stope, and, therefore, forms a horizonal shoot. To 
the left of the sulphide body ther e is a foot 01' so of 
nice-look ing gOSS(UI, and fol.' 10 or 15 feet further the 
sha le is much iron-stained. The gossan is evidently 
eaused by the oxidation of the sulphide body hy surf.ce 
waters travelli ng along the bed of shale. 
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Foul' sa.mples were ta.k en f rom t his £ol'rDation, and' 
were assayed by .1'11'. 'V. F. Ward, Go\'el'nment Analyst,. 
with t he following results :-

Gold pel' tOll. Silver pel' ton. 
dwts . gl'S. ozs. tiwtiJ. grs_ 

No. l.-Bulk snmple of sulpnide ore ..... 
No. 2.-B lllk sam ple gossan from end of 

4 2 1 4 2 

stope next sulphide ore ....... 1 6 0 19 15 
No. 3.- Bu lk sample gossan and il'on~ 

f;tfl ined :i haJ e f rom side of' 
stope ... .......... . ................. 'l'I 'U(;e 0 2 11 

No. 4.-.Bulk sa.mple quartz and pug 
from No. :3 vei u ................ 15 12 5 If] 5 

The results arc disappointing, and not as high as the 
whole of t he ore token ont of t he stope is said to have­
bu lked whell t rented in the batt.ery. M r. L . . J, B ryant 
tell s me that t,,·o cl'nshings were made, t he fi l'st of wh ich 
yielded 12 dwts. per ton, and t he second 7 nwts . T he 
di f!'e l'ence mny probably be accounted fO l' by the pl'esence 
of rich patches, which ha.ve raised t he average contents 
of the ore to the figures ~tated The gossa ll is said to 
have been ex tremely rich in p la.ces. 

The occurrence of the sulphide ol'e in the beel of shale 
is an illteresting case of the inflnence of t he CO li n try-rock 
in the deposltion of minerals in lod ei-:. It is evjdent that 
the fi~ s ul' e vein has acted as the channel through 'which 
mi nera l-bearing' solution~ circulated . The shale wn s of a 
favcltl'abl e nat;u c, and became replaced by mineral sul­
phides, which, probably OWi"g to tll{-) insolu ble and dense 
character ofth p. sandstone-, and also possibly to the absence 
of a precipitating- agellt, were not precipita.ted in th is rock , 
It "eed hard ly be said that 'he sll iphid e body ca nno t. be 
expected to li ve down ; its presence in I he vein is enti rely 
depende nt on the seam of shale who ... e st l'ike is approxi­
ma tely t he same as tha.t (If the fi ssu re vei n ; but it is 
quite possible for other ~imilal' shoots to be met with in 
depth. In all probabil ity, other parallel seams of shale 
OCC Il! ' which have a ~j milarly favolll'able influence on the 
millerill content~, but I cannot. rega rd the pl'Ospects of t.he 
mine as <-It all encouraging. \lVere !'uch sea.ms abundant,. 
they would be mOl'e noticeable on the surf~l ce them is the 
case, and unless they a l'e abundant the shoots of ol'e would 
never pay to mine. It is true fl'ee gold or-curs in the 
veins wli el'e the shale is absent, but, as h\J' as I have seen 

... ,. 

.~. 
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tilf'm, they <Ire too sllIaIl to ,,'ork. The rich gold is 
described a s oecu r ri ng in ~(lft sandy pug, and we do not 
know ho w Hll1c h this has b(~ell e n'l'iched bv lUeclw.lli ca l 
cOlleenlratiofl. \V he re rhe g-old oCcurs ill tlle qua rtz it is 
not vel'y rich, alld t.he veills are ve ry small. 

The Golelm Cliff Mine. 
This mine is nuw held undel' pruspecting iicell('e by 

lVII'. E. O'Ro tll'ke. It i!' si tuatl~ d alJout a mile south of 
LOl'i'IIIa, A cliff of ha.rd sUllIlstone ri ses from the valley 
of a siltall c reek, and fi.)}'ms the 110l'thel'fl waH of the 
gran ite bel t \vhich crosses the cou ntry fi'om the lVler:-ey to 
the Oe\1'on .Mine. In th is cl iff' a s mall Ioeer or ve in df 
quartz. occurs, <;arryitlg ye1'y fail' gold. The 'width of the 
vein. \vlIere ex posed, is Oldy 2 01';3 inches. )}il'.O' .Rvill'ke 
is puttillg in a tUlJnel below the c1itf in brokelJ CIJl.lll tJ',Y, in 
which he finds frag'meutary piece ~ of quartz, carrying 
gold. A sample fi'om these piect's, assayed by :Mr. \tVai'll, 
gaye a l'et Ul'lI of ] oz, 7 dwts. 11 grs. l50ld pel'ton. The 
tunnei is bei ug driven. approxiulU.te ly, on t he COUl'8e of 
the reef, and whell the ullsettled country has beell passed 
through there slJOuld not ue Illllc h L1iffh:ulry in tindillg it. 
The cOllntry, wh ere settled, is very h ,l rd, and I doubt very 
much if the ree f will be fouud to be payable. 

The Glynn Mine. 
This llline "vas deserted at. the rillie of Ill y visit, and I 

co uld obtain no itlti.)l'lfHl.tilill as to th.e J'es~lts obt(lined~ 
The mine \yo rkillg:s we re left ill a ve ry bad Siale. a lot of 
the ground ha\' illg fallell in, lll •. d.::illg a tllOI'Ollg-h exallJiua­
t ion impo::5s.ible. A fhe-sraBlp battery has bee n erecred, 
and, apparently, several crushi ugs IIlade. Th e stupes 
hav e lll~e ll takell out very wide-over six feet i!l pla ces­
and the westerll wall is well uefinecl, but at the ends of 
the stope t he l'e~ f appeared to be only auuut six iuches 
wide. It was fill~d with a eanciy pug, ('ontaiuing some 
.quartz, The ('utllltry is cO!l!posed of a. s< ,ft, s hal), t'i.llLd­
.stune, ratheJ' m ure favollrabl e, I shuu ld say, rhan tha.t 
whidl I ha ve obsel'ved el sewllere ill this dist rict. 

0' Hour/Ie's l-I;,!draulic. 
This is a slllall mine which has been i'llccessfully 

'worked by th e owner f01' the la~t s ix 01' seven y eal'Sr 
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whenever the water supply permitted. The lUll"le is 
~itu ated to the north of the V.D.L. track, just opposite 
the l um-off to the Devon :Mi ne, on what is knuwn as 
Sunday Creek. The water supply, which is only available 
in wet weather, is takell from anothel' creek to the north. 
A small cIalll has been constl'uctt~d jost above fh e I'llll of 

wH . .;h, and from this the pre~sure Inain comes down along 
the dep()~it. . T he fun of 'wash is, pe]'hap~, 500ft . ill 
length by two or three chains in wid t h, and up to 10 (ll' 

12 feet in depth. It is composed, for the most part, of 
.flilgular sandstone wash, the bottom portion of whitll is 
firmly cemeHted tou:et h er , and has to be shot out. The 
gold is generally coarser than that f<Hmd el~ewhere on the 
Fjve-~file lli:-;e. It often contains qua rtz, and is quite 
an~!"nlal', and sometime~ flaky, Angula l' pieces of lude 
ql1a.rtz are als(1 lll f>t with in the ,,'ash , in sUlne of which 
visible gold is rll'esellt, The celltred g utter has been 
worked up to within a. chain or sO of the ua Itl, uut 1\11', 
O'Rollrkp tells tlle that t.he greater part of' the remaining 
wash is payable, his object ill working lip the gntteJ' being 
to locate t.he sotll'te of the gold, which he thinks will 
pl"Ove to be a payable quartz reef. In this there shoulJ 
be no grpat difficulty, as the gold halo';, evidently, not 
travelled far. 

Otlur 8ectiofl.~" 

There have been several other mines in 'the district, all 
possessing e~sentially the saill e general l; ha J'<lcters as those 
already de~cribed. The Cal edull iHTI 1\11 ne is :;irua.ted at 
the top of the Five-l\1ile Ri~e. Tb i.;; mine lSt.arted 011 it 

rich vein of' gold-bearing pug, which soo n changpel into (;L 

small quartzl'eef. A fi ftee n-n ('>;lu baltf' l'y \"'i1~erel'ted (suh­
sequ.mtly removed to the Golden Hill ~1ille), and a 
crushing of' 200 tons put through. This is Baili to have 
yielded J2 dwts, tu the ton, but., on ;:tccuunt of the nal'J'ow~ 
ness of the reef, it did not pay fol' til e mining . The old 
Union Mine, a little west of th e Golden Hill, and Camp­
bell's Heward, Hbont three mi les north of J.Jol'inna, 'were 
.of t he same chal'acter. On the whole, I can ll ot think th e 
country is likely to contain any large and payable reefs. 
The creeks have all bpen well pl'ospe('ted for alluvial, and 
although this i~ widely di~tl'ibuted, it occurs nowhere in 
very lal'g'e quantities. '''''''here it has been worked it has 

'. 
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usually leu up to some small reef ~i11l ilar to those which 
have been described, and I think it is pl'ubable that these 
will accuunt fur all the gold that has been lO hed . 

POTth BTidpf to BaTn Blujf'. via Mount Pelion. 

On March 6th, I left the Furth Bridg'e tor the Bam 
Bluff. The only route at presellt available is along Innes' 
Tnt(·k from Lienna to Rosebery. T he track is most 
eircuitoLl5. From Lienna it ascends on to the divide 
between t.he lV1el'::-ey and the Forth rivers, awl follows this 
in a southerly dil'ection fO J' about 20 mile!=:, until the 
eastern eud' of ~lount Oakley is c.:rossed. Then it 
descends in a westerly direction to Lake Ayr, at the foot 
of East Pelion, passes round norrh end of \Vest Pelion, 
and then runs in a north-westerly direction to the Barn 
.I:IIuff. Along the track, the distance fJ'om Lienna to the 
Barn Bluff Copper ~1.ine is about 46 miles, but as the 
crow flies it is not more than ]6 or 17. Bl:'sides being 
very cil'cuitou!', the track has many other disadvantages. 
1 he div id e between the Melosey and Fort h rive rs is at an 
elevation of' from 2500 to 3250 feet above sea ·level, allli 
in Wll1te l' a la l'ge part of this is covered wilh SnO\T, 
absolutely prohibiting all traffic. Much of the track is 
alst) very boggy, and, aftel' ~1:0 Ullt Pelion is pa:::sed, 
travel'ses bUtton-grass swamps for severul miles. Very 
bttl e traffic p"'Sf'a alung this track until the Bam Bluff 
COTllpany started operations, some four u}()nths ago, and 
even now the pack-horses oIlly go along the track about 
on ce H week j but t.}lis has been sufficient to make the 
tl'ack quite dangerous in parts. The g reate r portion of 
the track has only bee n pegged out, and much of it passes 
over swampy ground, which is on ly covered by a thin 
Cl·tlst (If vegetable matter. This soon becolll e~ broken 
through, and a da ngerous bog-hole i:. produced. 

The northe rn end of the divide between the Mel'sey 
and the Forth is known as Gad's Hill. Here the 
cuuutry 'is all overlaid with basalt , with th e exception of a 
belt of granite passing across the northern elld of the hill, 
and II' hich has already been referred to. Gad's Hill is 
about ten nJiies in length. South of this, the track 
en ters fucoid sandstone country for abo ut four miles 

. (LemonthYllle H ill), until the Berriedale Plains are 
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reached, when the conntry is ag'ain overlaid with basalt. 
This contin ues for, perhClps, ullothel' CO li pie of miles, and 
fiJi' fhe l'elllai J1uel' of the divide , a. distance of 12 mile:" tile 
coulltry I::; l' om po:,ed uf d ole ri te. This rut~k is a l ~u a. 
capping. Ih e Furt.h and M ersey g'ol'~;es un eilher side 
being cut int.o !mndstone or schist. D escenuin g' from the 
platea u to Lake Ayl': we e ll ter the hOl'izontal strata of the 
lower coal rn ea~ures. 

Tb e geology of the conntry in the vicillity of Lake Ayr 
and M ount Pelion is very inteJ'es ting. Plate III. gives a 
sketch map ( foJ' which I am indebted to the kindness of 
Mr. G. R. B ell ) with a rough geological section of' the 
Pelion G roup of l\lountains. As wl1l be ~een, t. here are 
in th is g roup six good-s i z~d mountains, separated by high 
saddles, ouly two of which have received separa. te nalllP.5. 

Th e UI1-IHt. IIJ ed mOLlJltnlll s I have llumbered 1 to -I , in 
order to facilirate reference. The geolog·y uf a ll the 
11I0111Jtains in this part of the Stat.e pref'oents essentially 
the Sa nl e featu re~. The lowest rocks are highly -inclined 
schists of, probably , Archreart age. Above these come 
horizontally-s tra t.i fied cOl~gl omel"a tes, sandstones, a.nd sha.les 
belongi ng t·o the L ower Carbonife rous period . The thick­
ness of these strata at l\1ount Pelion I estimate at from 
1200 to 1500 feet. Ab0ve these a.gain, and forming the 
capping of all the mountai ns in the district, is a lay er of 
columlHl1' greenstone (dolerite) 1'1'0111 500 to over l{JOO feet 
in thickness. In the P elion gro up, the saddles between 
tb e SepHl'ate mountains are in carboniferous stmtti. 
l\fount Pillingel' auo Ragged lVlolllltain , to Th e e il sr of 
Mount Pelion, The Du Ca.lle ~Uld Eldon Ranges to the 
sou th, lVlount Oakley, Barn Bluff. BI'OWII Mountain~ and 
Cradle 1\:Io unt<lin , to 'the Hor th, all pJ'e-"~lIt es~entia lly the 
sam e geolog:ic<J 1 features. V iewi ng t he country 1'1'0 111 the 
top of one of t.hese mountains, the deduction is almost 
il'l'esi:-;tible that these no w i~ olated tna.s~es of dole l'ite once 
forllled part of an enormous sheet covering tbe coun1ry in 
a.ll direcr ions. If this vie w is co rJ'(~ ct l t he a rea (If the 
~ h ed lII llst have measured at least some hU lId reds of 
. qual'e miles, and its depth fl'om 800 to ovel' 1000 feet. 
AcconJillg til the latest theory as to the o rigi n of the 
dole l'ltr , it is su pposed to have ueen inserted between 
horizonta l layers of ~edimentary rocks in the fvr m of 
great lacco lil e~, 01' sills. Ho wever well this theory may 

-. 
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hold for ot her parts of the State, I am not of opinion 
that it is tenable in this. A laccolite having an area of 
hundreds of square mi les i~, of course, impossible. and I 
canllot be lieve that each of these mountains represents a 
separate :;.ili, conn ected with an internal reservoir by 
means of a separate volcanic neck. W ere such the case, 
dykes, or fiss ures , or SOUle decided evidence of disturbance,. 
would be noticeable along the well-exposed slopes of the 
Pelion Group; but snch is not the case. The coal 
measures are singularly undisturbed, and are not broken 
through by any eruptive rocks . W herever the eruption 
of dolerite took place, it mu~t have been at some distance 
from any of the Pelion grotlp of monntains. I shall not 
discuss this question further in the present report . It is 
to be brought forward at the next meeting of the 
Australasian Association for the Advancement of Science, 
to be held in H obart in January next, and then, no doubt, 
many more facts cOIlcerning tbis interesting rock will be­
brought to light. 

Coal at lIfount Pelion . 
Two seams of coal have been discovered in the Pelion 

Group or .iVI lJ lllltaius . The first one which l examined 
was t'xposed ill seyt'rai t]'e ndH~s on the eastel'n sl ope of 
vV f~t PeliuH, alld in one plaee a tunnel, 20 feet in length, . 
has been put in 011 th e seam. The latter is, apparently, . 
horizontal , a l,J about 17 illches in thicklle:!is. It is com­
posed of a b righ t fir~lI black coal, CUlltaining, unfortunately, 
considel'abh? qllantlties of PYl·ites. A bulk 8<:lfllple taken 
dowll the hee of the seam , and a lJalysea by IvII'. \V. F. 
VFal'd , Govern illE'Il t AnaJy_~t, gave the fo llowing result:-

Fix.·o Caruon I 'k 5 52-0 pCl' cent. 
Ash S Co .p. •.•... . ..• . • ~ 17 '1 

" Gasct:;, &c., Jo:<t at red heat ......... Hl·6 
Sulphu r ...... ........ .. ... ....... . ....... 10'5 
)10i:;ture lo~t at 2120 F. ..... ....... OB 

" 
" 
" 

100·0 

The nnusually high percentage of' su lph ul' 'wou ld probably 
tender t he cucd useless fol' ecollomic purposes. 

The second searn has been fuund outcropping on the 
northern ~dl!pe of No . ;) , M ount Pelion. 0 11 the north­
western end of 1 his mountain a tunnel has been put in on, 
the seam for a cii:4arwe of 50 feet. The seam is split into> 
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two P,:ll'ts at this point, ~epal'ated by about 4 inches of 
caJ'bonaceous 5hale, the uppel' pOl'tion being ab ou t 5 inches 
in th ickness, and that of rhe lower 21 inches, excluding a 
few in ches of very pOOl' coal on the floor of the :,eam . 
This makes a total of 26 in ches of coal. A bulk sampl e 
take n at. this poi nt g a ve, o n analysis, the following 
result :-

Fixed Carbon ( C k \ Ash 5 0 ' e ........... t 
Gases, &c" lost at red heat .. . .... ,_ 
Sulphur .. ....... ............ . ...... .. ... . 
Moi:,ture lost a.t 2120 F .. , ....... ," 

:)4'6 pel' cent. 
20'2 

" 22'5 
" 0·6 
" 2 '1 
" 

100·0 

I was sUI'prised at the large percentage of ash present, as 
the coal had the appearance of being sin gularly pure and 
homogeneous. I am inclined to think it must be in part 
due to the aceidental inclusion of sOllie of the carbonaceous 
shale in the sample. Thi~, of ('ourse, mig-ilt be eliminated 
,during the process of wining. In other respects the result 
is very sati:;fa ctoI'Y. Abo ut 20 chains to the east of the 
above tllnnpl (;I llother opening has been made 20 feet in 
length ill lO th e same seam. It is not split into twu parts 
:It t.his poillt, one seam '22 inches in thick ness being seen. 
'rhe flo(11' of' the seum is composed of ~h (;lh>. and the roof 
of firm sand~tone. Th e salli e :;eam has been tl'aced, by 
mean s of small trenches, round the slope of' the mountain 
to the west sid e of East Pelion . Here it is ~aid to be 
about 18 inches in thickness. though I did not examine it 
at that point. T he seam is 900 teet above the one foun d 
on West Pelion, and , in a ll pl'Oba,bili ty. mig ht also be picked 
up on that mou ntain. The seam is too :,mall to be pay­
able at present., even if the ash contents proved to be 
sati!' factoI'Y. but if a local demand sprang' up thl'Ough the 
dev elopment of' Llletal -mining in t.he dist.rict 0 1' at Ral'n 
Bluff, it is probable that the seam would then become 
payable. 

.Mount P"Zion Coppe'r jUines. 

These min es, which I believe have been shu t down for 
some years, are ~ituated in a belt of :,chi~t country between 
East P elion and J.\IIount Oaklpy. T ime clid not pel'mit 
me to locate the shows on the diffe rent sec tions. Seve ra l 
-vein s, ca rrying' copper pyrit.e~ , were examined on t.he 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 fOI" short distances in several places. but as the holes­
were all full of water at the time of my visit, I could only 
eX'lmine their uutcrops on the surface. They seem all to 
consist of small veins and bunches of iroH and copper 
pyrites, PYl'rhotite, zinc blende, and quartz. The nlOst 
easterly of these veins is the largest. 011 this a shaft has 
been sunk, from which a good many tons of ore have 
been obtained. I t ('onsists mainly of iron pyrites, zinc 
bien de and hematite, with a little copper pyrites. The 
strike is north and south, and on the surface the vein is 
ftom 1 to 2~ feet in width. The eastern wall of the vein 
is well defined, but I conld see no western wall, and think 
the metal is due to the repl acement of the count I"Y-"ock on 
this side. About 30 chains nOl'Th of thpse vei ll s another 
lode, 01' probably. a continuation of one of those a lready 
descl'ibed, has been discovered. The formation has more· 
of the appea mllee 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 eut has been made upon it, and in 
the centre of this a shaft (now full of water) has been 
sunk. On the suriaee the lode is about 5 feet wide, and 
consists, for the most part, of quar tz, with bands ofzine 
blende and iron pyrites up to 18 inches in thickness. The 
country is low-lying, and conld only be tested by sinking. 
Under these circumstances, and considering the by no 
means encouJ'aging resul ts which have so far been 
obtained, I doubt if it will be worth wbile to spend more 
money upon it. There is, however, every pos::1ibility of 
payab le lodes existing in the locality, as the co untry is oC 
a favoul'able natuJ'e, and the fa ilure of these should not be 
allowed to discaUl'age prospecting in the locality. 

Tlte Barn Bluff Mining Field. 
This fi eld has been broug'ht under prominent notice 

during the last fe,v months by the discovery of several 
large deposits of copper-bearing pyrites. The field is 
situated to the east of tLe Barn Blufl; between that 
m.ountain and the Forth River. The country eonsists 
mainly of finely lamina ted schists, striking for the most 
part about 80° west of north, and sometimes due east and 
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we~t. The dip is variable, <Iu d it i$ probable that a careful 
survey wuuld disci use Ii ~e r i es of <tn t,iciilles and sy ncl ines . 
The wh ole ctJun t l')' ~h o ~Ys very marked evi dence of pro­
longed g lacial 3(·tion , large Hrell S being c(. vel'ed with gl acial 

.. debris and erratic boulders of greenstone (dolerite) being 
met in 311 directions. R oches moutonnees are not 
un comm on. and lakes varying in size fi'om an acre or twO 
to severa] hundred aCl'es are very abundant. Superfieially 
the country strong ly resemble~ the Lake D ora di~tn('t . 

The rock most frequently met with is a strongly foliated 
-quartz schist.. This co nsists principa lly of quartz, but con­
tains a good deal of hydro-mica, tb e flat par ticl es of which 
-are 3nanged in parullel lay ers, giving to the rock its 
foliated Rtructure . The fine ia min re are ve ry pr.)mment 
on the weathered surface of th e rock. but are by no means 
so distinct on the fresh fraclnre. I t.hink that quartz schist 
is a more appropriate name for the rock than quart zite, 
th e term by which the rock is locally kllown, as it lays 
more empha~is on the schistose character. The rock occurs 
in long bare ridges all over the co untry, the intervening 
flat ~ and h ollows be ing covered witll button-grass or scrub, 
·or being uccupied by small lakes. Thi s causes the rock to 
appear in greater abundance tlHln is really the case . I 
thiuk it will b l~ found tha t th e softer schists are really in 
greater abundance than the quartz schis ts, but these being 
.softer have been worn away by the erosiv e action of the 
gl;;lciers, and , therefore, are now hidden from view beneath 
the Lu tton grass and glaeial debris of the low-lying ground. 
Crystalline mica schi~ts, hydro-mica schists, and arglliaeeous 

',schists are all re prese nted. 1 also noticed a nodular sthist 
containing very num erous sili ceous nodules about the size 
of a walnut. The latter stand out on the weath ered sur­
face of the rock, giving it a very striking appearance. 

I believe these schists are of archrean age, and that the 
same line of country extends in a northerly direction as 
faT' as the Devon Mine. The l\fount Pelion schists are 
.also of tbe same age. It may be worth recoroin g , in this 
place, that at. th e 29-mile peg on Innes' Track , a boulder 
is to be seen consisting of coarsely cry~talIin e gneiss. The 
latter has evident.ly been tran sported by ice, but must have 
·come from somewhere in the district. Its occurrence may 
be an additional proof of the ancient character of the rocks 

.in the district. 
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1'1u' Barn Bb~tl Gold, Si./ve1" (mel Copp('r 111illi1lg 
Company, iV(} L1'ahiliJy. 

C. P . Sluitil, lVlilJ ing M<lIlHger. This compallY holds 
Secli !)lIs 4920-93M <llld 4921-!-t3i\I, each of 80 acrpi', They 
.are si tuated a.oou t 4t miles south-past of Barn Bl uff, and 
the mine workings are in t.he valley of CO!lllllOllweaith 
Creek , a t l'ibl1tal'Y on the west side of the Forth R iver. 
The mine was di::;coyen~d by f l. A ndrews and .T. Swallow 
about two years ago, but, with the except.ion of some 
s nrfu('e trenching. no work wa~ done ulltil th e p resent 
.company took nver the pro pe rty. 

FLate IV. gives a geological sketch map of Section 
4920. 1 wish to lay particular s tress on the f'det 1 hat this 
is only a sIte/cit map as far as thp- geological featu l'e:-; are 
concl-'l'tIed . The mille worki ngs are plotted approxi mately 
·correctly, but it was i1l1po~~ible foJ' m e to locfJ. te, with 
much aCCllr(lCV, t.he J i ne~ of cont<lct of the different rock~. 
T ile g round i; la rgely cllvered with button -g rass, ~crub , 
a nd de t.ri tal matte t' , and oft.en it happens t il at whpre one 
lllo~t wishes to find an expos llre , there the rock is most 
·effectua lly concpaled . Th e st rike of the count.ry is 
approximately s how n by the Jines or dots represent ing' th e 
varioll S rocks. But }IS this vHl"ies considera bly, t;>8 pe(~jally 
in t.hat be lt. of country which is :;how n run!ling' diagonally 
acr()~s th e ~ f' ('tion , a n accurate re pre~f'fltation coul d not he 
ma de Ly th is me(\n~ . In all es~ential pal' ti (.'. 111ar~ , how­
ever, i:I~ flu as the prese llt re por t goes, the chart will ue 
Ii.Hllld to l' t:" present the geologica l features of' th e mill e with 
sufficie nt accllra(,y. It will be seen tha.t. two creek s flow 
through the seetion-Cook's Creek flowing al ong- the 
northern bou nda ry, a nd Commonwea lth Creek abo ut 10 
chains ttl the ~o uth. It is on t he spur bptweell these 
-creeks t.hat the minp. workings are situated . To the 
sout.h of Commonwealt.h Creek the ground ri ~es st.eeply 
fo1' oVl-! r 5UO fee t, the highest point. being known as the 
Big Knob. The g reater part of the section is composed 
of quart z and or.}Je l' schi sts, st l'iking f rom StP to 1:100 tv the 
we~t, a nd dipping either verti cally or st.eeply tt) th e lIorth. 
The ro(:k is frequ ently traver spd by veing of whi te quartz 
·st riking Illll't.h-east a nd gouth-west, and a few chains nort.h 
of the ~ecti on a small dyk e of' basalt, 4 feet ill wid t. h, is 
beautifully exposed in t.he bott:om ofa c.reek , striking in the 
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sa me direction as the quartz yeins. A micl'oscopicaI ex-· 
a mination of tlli:o:: basalt proves it to be very fresh olivine 
basalt, and evidently of Tertiary age. Crossing the section 
diagonally from the north~west cornel' to tbe south-east, is 
a very remarkable belt of count!'y striking approximatel y 
4[,° west of north. Along the south-western wall 01" 

boundary of this formati on there is a band of chlorite 
schist, perhaps two chains ill width, which can be t l'a,(:ed in 
a stl'ai g·ht. line right across the seeli(lll. To the north-east 
of this band , in the vicinity of the mine working~, a hard, 
dense, dark green rock Ocelll'~, alsu containing ch lorite, and 
stl'ong'ly impregnated with crystalline iron pyl'ite ~, and 
also conta illing' copper pyrites. This oc{"ul's in biWd s 
running parallel to the chlorite sch ist. , NOl'tb-west of this 
again we find a greyish-green rock. easily scratched with 
the knife, and probably containing bot I! c hlorite and 
stealit.e. I think that both these rucks are of the same 
nature. and propose the provisional naille of chlol'itp. ]'ock 
until their precise ehamctel' has been dp-rerllliu eo. Acrino­
lite rock also occurs in som e of the trenchetoi ill thi,.; belt. 
Further south along the belt I did not noti ce the chlorite 
rock , though it is quite possib ly present, The Big Knob. 
is composed of highly foliated quartz schi~t, very st rongly 
crumpled, anu striking in all c1irectioT]~. On f()ilr differ~nt 
place~ along th e south-western wa IJ ot tile chlorite belt, 
outcrops of white qnartz a.re n oticed. They consist of a 
muss of thick veins of quartz, containing numerous druses 
of cry!'tals. They are approximately in a straight line, .. 
and occupy the same ge(tIog-ical position in relation TO the 
ch lorit.e belt, and are evidently conneclp.d therewith. As 
will be seen hy the chart, more than ha If of the mill e 
openillgs have been made to the eaS1. of this chlorit.ic belt. 
Here the conntry is composed of :-dterllate banus oC 
quartzite, or quartz schis-t and actinol ite rock. The latter, 
,,,hen fi'ee from the presence ofpyrite3, is co mposed offine 
fibres of act.inolit.e, malted and felted toget.her in a vel'Y 
compact ruan ner, lII aking the rock extreillely tough an'd 
difficult to break with thp- h ammer, thoug'h it is easily 
scratched wit,1l the knife. Both thes;e rocks are I)ften very 
hea vily charged with mineral , dense Lands of pyrrhotite,. 
iroll pyrites. or micaceous iroll and il'( ITl pyrites, all con­
tuinillg a litt.le copper pyrites, aud sometimes the latter 'in 
cOHsiderable quantities, occur ovt'r the whole area whic~L.. 

,J 



," 

223 

has been opened up. The dense pyrrhotite occurs more 
frequently in tbe quartzite than in the actinolite, and has 
the appearance of having replaced the latter metaso­
matically, there being no de£nite line of contact between 
them, but rather a grad ual 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 through it in fine strings, and sometimes in con­
siderable quantities. The actinolite rock appears to be 
richer in coppel' than the quartzite, and to be more 
generally assoeiated with iron pY"ites than with pyrrhotite 
though bands of the latter a lso occur in the actinolit. 
rock. In several places I thought I detected the fine 
£b"e8 of actinolite all throug'h the otherwise dense whitish 
iron pyrites, 01' mixture of iron pyrites and micaceo us iron. 
This might be taken as pointing to the replacement of 
actinolite "ock with pyrites. This also contains a little 
copper. 

The eastern portion of th~ chloritic belt is also very 
heavily charged with pyrites and micaceous iron, and 
usually, though not always, the dense metal is associated 
with actinolite, the latter often occurring in IOlll? bundles of 
radiating £bres. Altogether, the deposit exhibits some 
novel and most interesting phenomena, and it will not be 
till much more 'wol'k has been done that any adequate 
theory of its origin can be put forward. 

The Barn B1l1ffCompany started work on the formation 
on the 12th of January last, and immediately commenced 
vigorously opening it up by means of a series of open 
cuts and trenches, with the object of ascertaining the 
nature and extent of the formatiou. Considering the very 
short t.ime 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 ( 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 wurkings. 
In bvt.h these directions the metal appears to be going 
just as strong and massive as anywhere else. The principal 

xv 
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openings are charted on the map, and, to facilitate reference, . 
I have lettered th em with capitals. Openings A to L are 
situated east of the chloritic belL, whOI'eas ]If to Tare 
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 tbe cut, which is about 7 feet in depth. Strike 
is east and west, and dip vertical; north and south walls 
are quartzite. l'he Manager tells me that a sample from 
tbis cut, assayed by Mr. Ward, Government Analyst, 
yielded 9~ per cent. of cappel', as well as some gold and 
silve)'. 

Open cut B .-A bout 12 feet wide. T he face is mostly 
composed of solid pyrrhotite, with copper and arsenical 
pyrites distributed through it, also a good deal of quartzite 
and acti nolite 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 steaIite also present. 

Open Cut D.-Very solid metal is exposed here. It 
consists of whitish iron pyrites apparently replacing acti­
nolite. It is poor i~ copper. 

Open Cut E.-Subsoil is deep here; from the bottom 
of tbe cut a good deal of solid iron pyrites and a little 
copper pyrites has been obtained. 

Open Cut F.-This cut exposes a solid mass of pyrrhotite 
and copper pyrites about 4 feet in t hickness. The co untry 
is much disturbed here, and it is probable that this, as well 
as Cuts D. and E., are very near the eastern margin of" 
the chlMitic belt. I n none of them could the strike be 
determined with certainty. 

Open Cut G.-About 23 feet wide. Face up t.o 10 
feet high. The centre of the face is tak en up with a band 
of quartzite about 12 feet wide, running east and west. 
To tbe north of this there is a band of good copper-bear­
ing rock 2 to 4 feet wide, and consi~tin g of decomposed 
actinolite rock, with a good deal of micaceous iron and 
copper pyrites. The co!,per appears to be improving in the 
bottom of the cut. To the south of the band of quartzite 
theve is another band of mineral-bearing rock of similar 
n"ture to the otber, 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 mala<>hite, azurite, micaceous iron, and 
limonite, with, probably, some cuprite distributed through 
the deeomposed 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 litt.le copper. Also contains 
'whitish iron pyrites which tarnishes yellow. This appears 
to be due to the replacement of quartzite. Its width is 
about 4 feet. To the north of this is a fin e ly malted acti­
nolite rock , cal'rying small bunches of' copper pyrites and 
micaceolls iron. The two TlJillerals appeal' to be closely 
associated. the latter forming the lll arg in , and the 
f01'mer tile centre, of the bunch. 'I'his band extends into 
cot G., making the total width abo ut 20 feet; but the 
copper contents decrease tmYul'cis the northe!'n wall. Hem 
also the copper contents improve in the bottom of the 
cut. 

Open Cut K.-This is a small Cllt about 4ft. in width, 
and exposes a band of whitish pyrites the full width of the 
cut. The mineral here appears to be replacing actinolite 
rock. 

Open Cut L .-Seven feet wide; snbsoil deep. I n 
bottom of cut, quartzite and greenish black rock carrying 
nice copper py rites, showing. 

Open Cut 111.-Exposes actinolite rock heavily charged 
with i" on pyrites. The strike is 40° west of north. 

Open Cut N. - Country consists of a hard dark green 
rock (chlo"ite rock), with a little actinolite, calTying a good 
deal of iron pyrites and micaceous iron, with a little 
copper. T he strike is probably west of north. 

Upm Cut O.-In dark greenish black "ock (chlorite 
rock ), a good deal iron· stained, milch of it being strongly 
impregnated with micaceous iron and a little iron and 
copper pyrites. 

Upen 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 py rites. 

Open Cut Q.-Hard greenish black rock (chlorite 
rock), carrying" pyrites distributed through it freely in 
cubical crystals. A lot of dense, whitish iron pyrites is 
also present, but very little copper; also, dense pyrrhotite 
and micaceous il'on. . 
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Open Gut R.-A shot 01' t"vo has been put in here, 
exposing dense whitish iron PYJ'ites and micaceous ]I'on, 
accompanied by a li ttle decomposed al!tinoJite rock; there 
is ve l'y little, if any, copper present, but the cut is quite 
~uperficial. 

Open Cut S .-A couple of shots have been put into 
the edge of the creek at this point, and expose a l1uLssive 
body of stone, consisting of whitish il'on pyrites an d 
micaceouf.l. 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 creek, exposing similar ~tone to t hat 
found in S. The pyrites occurs in strings and bun ches all 
through the rock. The gl'ounufllass appears to be com­
posed of actinolite fibres and chlorite, thel'e is also some 
micaceous iron present., and a little copper. 

The above description 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. Speaking of 
the deposit as a whole, it may be described as an inlluense 
deposit of pyrrhotite, iron pyri tes, and micaceous iron, 
o~curring in massive band ::; in the country rock, all contain ­
.ing a little copper PYl'ites, and in places the laUer 1l1in i:md 
is exposed in pllyable quantities . The bulk of the deposit, 
however, as far as the present very shallow openings have 
shown, is very poor. In many of the cuts the copper con ­
tents are bettel'in the bottom of th~ cut than on the surface, 
;and 1 hold the opinion that thel'e will be a further impt'ove­
_ment as greater depth is g-ained . The mine is well wOl'th 
vigol'ous prospecling . This call oilly be done effectually 
.by tunnelling. The t:'p ur on which the present cuts are 
located shoulu he driven ullder at as great a depth as 
,possible, and another tnn!wI should be put into ~he hill to the 
south of Commonwealth C reek. The deposit is ~hown t.o 
.be crossing the creek strongly in cuts S . and T. How far it 
;extends cannot -at present be estimated, and it can not be 
economically ascertained by trenching. owing to the heavy 
-:overburden of detrital matter that. has fidlen 1'1"0111 the ,. Big 
¥ nob." More trenching, however, is required to th e ea~t 
.of the pl'ese!lt cuts to determine how far the deposit extends 
.down the spur between Commonwealth and Cook's 
ceeks. 



227 

As far as the ch loritic helt running diagonally across the 
strata of the country, and the actinolite rock occurring iri. 
this belt, and a lso apparently formi ng spurs from it parallel 
to t he strata at e concerned, I have endeavoured to describe 
their occurrence as accurately as possible. It is probable 
that before their geological relations can be determined we 
must wait until the processes of mining enable uS to 
examine their occurrence more fully, and until a more 
accurate alld complete survey is made tban was possible 
during my visit. 1 cannot, however, refrain fl'om express­
ing the opinion that both these rocks are derived from 
some old e rupth'e rock. There appears to me to be no 
other explanation of the comparatively narrow band of 
ch lorite schist running across the geneJ'al strike of the 
country. '1'be rock has, of course, undergone intense alter­
ation. Chlorite is a secondary mineral derived from other 
ferro-magn esian minerals such as actinolite, hornblende t 

olivine, &c., of which many basic eruptives are almost 
entil'ely 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 t.he actinolite rock appal'ently forming spurs 
li'om the chloJ'ite belt as well as occurring in th"t belt 
itself is vel'Y difficult to explain, and, certainly, it would be 
premature to enter into any speculative details as to how it 
caD;le into the position it now occupies. 

'Whatever may have been the origin of the chlorite and 
actinolite rocks, one thing is certain, Ilamely , that the 
deposit of' cop,eer- bearing mineral~ is intimately connected 
with them. rhis is proved by t.he fact t hat on the only 
two othel' mines which I was able to visit in the dist rict on 
which c1)pper ores had been dis~overed, the same rocks 
were associated with the $ame miriera ls: and in each case 
the occul'rence is of a verv similar character. In the 
whole of the distri0t the d~irection of' fi'3suring is con­
sistently north-west and south-east. This is not only 
shown by the belts of chlOl'itic rock , but is also evidenced 
by the oCCurrence of .... ery num ero us veins of white quartz 
crossing the s.trata in the same direction, and also by the 
small dyke of Teniary basalt., whose strike is appl'oximately 
the same as that. of the chlorite belt. Buth the white 
quartz and the Tert.iary basalt oecUl' as the filling of 
fissures, and the latter goes to show that the directilm of 
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fi~suring was preserved until a comparatively recent 
geological period. 

The North Barn BluiJ J1ine. 
T. Cook, Mining Manager. This comp~ny holds· 

Section 4954-93M, north-west and adjoining the Bam 
Blul! Mine. T he belt of chloritic rock which crosses the 
Barn Bluff Company's nortlw.rn section, continues into 
this section, and the quartz formation, already alluued 
to as being connected with the ch loritic belt, also 
occurs here, as show n on the sketch map (Plate 
IV). I could not, however, find the continuation 
of the band of chloritic schist which runs so con­
tin uously through the section to the sooth , though it may 
quite possibly be here, as much of the rock is covered with 
Dutton-g rass. The chlol'itic rock 1S hard, and dark green 
in colour, similar to that found in open cut 2 in the Barn 
B luff 1'line. It is strongly impregnated with iron pyrites, 
and a littl e copper pyrites also occurs. Several cuts have 
been put in to the sides of the hill to the east of Cook's 
Creek, cutting bands of iron pyrites in th i:; rock. 
Quartzit.e is al~o met with in this creek . It is now pro­
posed to test the formation at a greate,' depth by means of 
a tunnel ii'om tile creek. 

Section 4669-9;"r. 
Charted in the nallle of Lord, SWflllow, an d Erickson. 

This section is situated about a mile and a half south-west 
of the Barn Bluff ~fine. The general geological feat ures 
are essentially the same as the latter, th e 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 coppel' pyrites has been discovered, and traced by 
means of trenches for fhre 01' six ciJains a.long its course. 
The width of the vein varies . from three inches up to 
about nine inches, and the strike is abont 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 B lufF 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 
li .ll"lonite, 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 
rathel'deep. The section is well worth prospecting, ;:;5 we 
have here evidently another belt of cbloritic 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-il'On on the hill above may have been 
fOllned by the decomposition of a body of pyrites. T he 
hill should be weI! tJ'enched, and if the results are favour­
able a tunnel should be put in f"om the creek. About 
200 feet of backs are readily obtainable. 

North of this section, on the other side of the c"eek, I 
was very pleased to see the actinolite rock occlll'ring. It 
is exposed in a ~mall open cut, but the country is so dis­
tUl'bed that I could not determine the strike at this point. 
Since my visit tbe ground has been taken up. It is weI! 
worth prospecting. 

Sections 4S1S-93u and 4S19-!J3u. Swallow and Madden. 
These sections are situated a little over a mile to the 

west o£ 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 o£ a small lake, the country was much broken up, 
making it impossible to determine the strike. Dense 
pyrrhotite occulTed here, associated with actinolite rock, 
and containing copper pyrites. About six chains to the 
so uth o£ this a trench has exposed a good section o£ the 
country. This consists of quartz schist and finely­
laminated crystalline mica schists, highly inclined, and 
striking SOO east o£ north. In the northern end o£ 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 o£ 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, and it is probable that the copper­
content, 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 
is a very promising one. 

Proposed Trach to the Barn BllljJ'Dist,·ict. 
It has been already pointed out t.hat the present t rack 

to the Barn l3luff, viii Mount Pelion, is not only ex­
tremely circuitous, but passes for nearly 20 miles oyer 
high-lying ground which, in winter, is covered with 
snow, and becomes impassable. A great part of the rest 
passes over s·wampy ground which certainly could not be 
made fit for constant traffic without a large amouut 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 be got 
which, while avoiding all the worst of the high ground 
on the div ide between the Mersey and the Forth, would 
shorten the journey from Lienna to the Barn Bluff 
Copper M ine by from 15 to 20 miles, and the journey 
from Lienna to Rosebery by from 10 to 15 miles. 
The proposed route would leave In nes' track at the south 
end of Gad's H ill, pass for a few miles along the top end 
of the Forth Vaney, 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. One 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 fur ther 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 theu turn to the west along the northern 
sidc of Swallow's Creek, Either 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 a10ng the greenstone capping of the divide, 
avoids, J am of opinion that the prospects of the 
district fully warrant the construction of thif3 track. 

J have the honour to be, 
Sir, 

Your obedient SerVD,nt, 

GEORGE A, WALLER, 
Assistant Government Geologist .. 

W. H. WALLACE, Esq., 
Sec?'etary jor Mines, Hobart. 



REPORT ON THE TIN-BEARING 
CAPABILITIES OF THE GLADSTONE 

DISTRICT . 

SIR, 

• 

Gove'rnment Geologist's Office, 
Lallnceston, 11th May, 1901. 

I HAVE the honour to report that, in pLU'suance of your 
instructions, I have visited and examined the stannifel'OllS 
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 t in 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 
he 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 are is in gravels spread far and 
wide over the surface of the country. The configuration 
-of the land was different in Tertiary t imes from what it 
is now, consequently, the rivers flowed in other channels, 
which were subsequently obliterated by being fillea 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 ,trata, that the subsidence of the land was 
·considerable. 'While the country remained at sea-level 
the wash was, doubtless, carried hither and thi ther and 
redistribu ted 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 outpoul'iugs 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 nor th than 
Gladstone, fo r basalt is seen on Foster's blocks and 00 the 
N.'''. 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 marin e drift from purely 
Tiver wash. The marine or mixed terraces are only 
locally ricb, hence it is, above all, desirable to di scover the 
.deep undisturbed river courses, wbich may be expected 
to contain the richest drift. A par t fro m the greisenised 
granite porphyry formations, the future of tbe district 
may be said to depend upon the old beach terraces, and 
still more upon the uncovering of the more ancien,t river 
courses, now lost to sight beneath the pretty uniform 
covering of drift left by the ,ea and its littoral lagoons 
before the laud 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 aneient rivers in this part of the country would ter­
minate by running out to sea bela·", sea-level. 

From Mount Cameron northwal,ds 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 the slope 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 wm"e to arrange for ascer­
taining the yearly or quinquennial Tate of elevation or 
subsidence of the coast-line by means of fixed permanent 
marks at sea-level, such as have been 'made under the­
direction of the Swedish Government in the Scandinavian 
Peninsula, where observations are made and recorded 
annually . 

The rivers which now run through the field are the · 
Ringarooma and the G reat Mussel Roe. It is weU 
known that in early T ertiary (palreogene ) times the 
Ringarooma fiowed to the west of Mount Cameron. In 
like manner, it seems as if the palreogene Mussel Roe 
also ran west of its present course, though its ancient 
line is now difficult to trace, owing to erosion, earth 
movements, and the deposition of later sediment. A s 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 .E. of Gladstone. There 
is here a north and south r un 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 plnnges beneath the drift at an angle 
of 40°, bearing upon its fioor " bed of dark silt, charged 
with pieces of lignite and comminuted ci\.rbonaceous 
material, accompanied by pyrites. This silt is essentially 
a fine sand, composed of quartz, muscov ite, and clay, the 
result of the disintegration of granite. It at first dips 
down in layers, parallel with the granite rim-rock, but 
soon fla ttens out horizontally, and fades away into the 
eastern part of the workings, where the sand still con­
tains trace,s of the carbonaceous matter. The rapidity 
with which the silt assumes the horizontal form suggests 
that the gutter is not very deep. T he full depth of the 
floor from surface cannot be seen now, as some of it is 
fill ed up with run ground, but I am told a depth of 40 
or 50 feet 1YaS attain ed. The workings extend eastward 
across the drift ehannel for abont 150 yards, and the­
drift still continues in that direction in horizontal 
layers. I n one part of the face there is a reverse 

-. 
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.shallow dip of the beds to tbe west, but th is is merely 
local, and probably only a case of false bedding, result­
ing fro m a deviation in the current. The drift is a 
.coarse g ranitic sand, composed of even-sized grains of 
rounded to sub-angular quar~", with felspathic matcrial 
in the interstices, and srr:all flakes of mica. It has 
evidently been derived from sta.nni£erous granite rock in 
the immediate neighbourh ood, and is a purely river 
formation. The seams of tin-wash are a little coarser 
t han the rest of the drift, and contain round and 8ub­
angular stones of vein q ual'tz. These seams arc from 
10 to 12 feet f rom surface and show fail' t in, sometimes 
lib. to the dish, for about a foot thiclL T he are which 
I found at one place in onc of these seams was clean and 
good-looking, without any iron, but I was told that there 
had beeu pyrites associated with some of the tin. The 
carbonaceous sil t mentioned above is full of pyrites . 
The tin has not been got deeper than 12 feet, but no 
bottom has been reached in these work ings. The Pro­
prietary Company abandoned work last year. After 
that .Mr. Ogilvie tried it, and WOll a li ttle tin, but at 
present the claim is idle. 

A few yards east from the face there is a shall ow pit, 
10 feet cleep, in si milar drift, and then a flat for 500 
yards eastwards, bordered by a gl'anite hill range, which 
.bounds the old drift channel on that side. 

This Propr ietary run of ground is one of the best­
defined channels to be spell in t.he district, and an effort 
ought to be made to tra.ce the position of t he gutter by 
mean s of boring. A bore or t wo in the face, and a line 
-of bores eastwards across the plain between the f ace and 
the g ranite range just men tioned, w0111d throw light on 
the old channel outline, and there i!" a good chn,nce of tin 
ore bemg struek. The country to t he south is all granitic, 
.and the old stream flowing all its ·way over stanniferous 
Tack, and receiving the waste of the country on each 
.side, must have collected a fair quantity of ore. No 
.attempt :seems to have been ma,de to get down to the bed­
rock, but if t here 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 t hink it very likely that tin will be found 
to ba ye settled in the deeper part of the lead. Of course 
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it will have to he elevated, as the lead bottom is below toe ­
level of the present river. T he shallow wo,.], wh ich has 
been carried on hitherto is absolutelv useless as a crit.erion 
of the value of the deposit; noth iilg of any importance 
will eve!' 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 hy 
granite rock. North of the flat is a low E. and VV. 
ridge covered with white quartz drift. If this ridge is 
granite, the lead bends round its e _lstern end, but its 
form sug~e::.;ts that i t is made ground, and if so, i t is the 
lead itselt. On its north el'l1 brow a 5-fcet hole has been 
excavated in granitic drift similar to that of the Proprie­
tary. Further north, on the northern section, is another 
fiat, with a shallow prospecting hole in similar drift. 
The next hill to the north of this is red gran ite, which 
continues northward. This blocks the lead on this side 
of the river (the eastern), and the old channel mu,t then 
cross the modern stream in a north-westerly direction to 
Curtin's hlocks (North Mussel Roe ). Betore 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 prospectinO'. 

On the western side numerous hoYes have been sunk 
in wash somewhat like that of the P roprietary, though 
often rather clayey and ferruginous. Some of these 
have shown a little t in. One of the holes, 15 feet, 
appeared to have hottomed on the granite, but in a 
northerly direction along the river a 30 f eet borehole 
had not reached bedrock. N a tin was shown in the 
northern bores. 

The North Mussel Roe faces are two in nnmber, t he 
most southerly being the principal one. T his is on 
granite hed-rock about 20 feet from grass, rather flat, 
but, on the whole, with a westerl y dip. The wash is a 
grani tic sand with a good deal of yellow clay. On the 
high reef the tin was pretty fa ir, but li ttle, if any, was 
fo und in the deeper ground. T he northem face is also 
in coarse granite sand on the solid granite, falling awa.y­
to the west, though the uueven floor rises locally. 
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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 P roprie­
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 Edina Sugar Loaf and 
further north, back west (at the Amber bridge) and S. W. 
by the ordinary porphyritic biotite granite. This cement 
contains sporadic tin, but nothing payable. Mr. J as. 
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 M ussel Roe HiveI'. 

G7'mmd 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 'Vatts' is of the same description, covered with 
partially consolidated cement. 

I may here digress to say fl., 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 occasionally excessively hal'd 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, 
distinct from the alluvial quartz drift. 

In Ogil vie's Edina workings immense blocks of hard 
si liceous cement, several tons in weight, lie in the wash, 
generally resting upon the grauite bedrock. T hey 
usually occur as tabular masses which do not. appear to­
have travelled, though some of the smaller pieces have 
been moved aud rounded 'by watel'. The tabular form 
oj' 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 
belongilig to the shingle of the modern Ringarooma, 1. 
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imagine the blocks to be the result of the breaking up of 
cemented layers of drift in situ; and they are still in 
situ, or nearly so, as may be in£c1'l'cd from the fact that 
all along the Edina workings from the Sugar Loaf to 
the Ringarooma they may be seen lying nearly con­
tinuously at onc horizon. They are seen at intervals all 
viler the country: in Ogilvie's workings north of 
Ogilvie's bridge, and in the Scotia workin/l:s N.'V. of 
Gladstone; in Moore's workings south of Watts', &c. 
Cement rock in s£tu is seen further north, outcropping 
on the button-grass plains N. of No. 1 reservoir. A 
ridge of cement also runs E. and W. to the north-west of 
Matthewson's Lagoon. Brown's Hill, further west of 
this, is a hill composed of the same cement. 

I t, is not easy to decide whether it is of marine or 
fluviatile origin. The widely separated locali ties where 
it occurs suggest that it was once morc widely spread, 
and that the existing exposures are surviving remnants 
of it. sheet of marine wash, unconnected with river 
deposits. The sugar-loaves and hill ridO"es 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 ~.ggregated, the extreme being reached 
when tbe infiltrated silica bas 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 li ttle 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 bouldel"!'~, which 
would hav~ been worn iuto more rounded shapes : this 
has occurred in the case of detached fragmellts fou nd in 
various workings. 

A lthough pebbles are found here ai1d there in this 
rock, I prefer the descriptive term" cement" to that of 
-conglomerate, even on scientific ~rounds, for cementation 
implies definitely a subsequent bmding 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 ex planation is 
that it was started in connection with the sheets of basalt 
lava which flo werl over the country in middle Tertiary 
times. I t is 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 fl'ee the 
silica in the basalt (basalt contains 40 to 50 per cent. 
silica), and carried 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 
.are 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 l'eaCh8d. N ow, the waters per­
colating these lava-flows, and reaching the subjacent 
gravels, are charg ed with alkali from the lava. These 
.alkaltue water::; 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 H.ussia 
present the same phenomenon. Lava is altogether 
absent, and yet precisely similar action has t"ken place: 
·one and the same deposit being in part loose gand, and in 
.part siliceous l'ock as hard as n. ny or the Edina cement, 

The low country between the No. 5 syphon and the 
Mussel l~oe 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 E dina flats worked 
by C. A. Ogilvie, y ielding about lh tons tin ore per 
montb. 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. 

XVI 
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a. river drift. The Edina workings show an abundance­
of slate, sandstone, quartz and quartzite shingle, 
alternating with pipe-clay and gralJular qnartz drift, 
with the tabular blocks of cement described above. 
The channel is 40 feet higher than the present 
Ringal'ooma, 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 r eason; the 
shingle which surmounts the cement Jayer was naturally 
deposited subsequently to the btter. But the Mussel 
Roe deep lead received its depusits of tin prior to the 
depression of the land which admitted the sea and built 
up all this cement country. vVhen the Edina waters 
deposited their shingle the Mussel Roe lead was 
already buried beneath the cement drift. On the other · 
band, it is difficult to connect the shingle with the 
Rlngarooma, for that rivel' never had an outlet to the 
east. Besides, whence could the modern Ringarooma, 
traversing gran ite coun try all the way from Derby 
(excepting only a small bar of slate at Derby itself), 
have derived the wealth of slate, sandstone, !1nd 
quartzite pebbles which we find so profusely scattered 
through these terraces. Such stones must have come 
from the north, and the only agency which call 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. '\IVe 
cannot suppose the Ringarooma to have twisted all 
about the country within comparatively recent times. 
These widely distrihuted areas of shingle can be more 
easily understood on the supposition that they are 
remnants 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 torm. A 
massive rock often forms flat stones. At Cape Portland 
the beach is loaded with flattened stones of the diabase 
(dolerite), which fOTm s 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 cbyey ferruginous pan resting on 5 feet 
of granular quartz drift, passing downwards into 4 feet 
exposed of large slate and quartz shingle, with au 
ahundance of micaceous sandstone pehbles. The hill 
hath 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 ' " att's face (Black Day 
Syndica.te), where ahout 18 tons of tin-ore have heen 
won during the past year. This is being worked on a 
fal se clayey bottom charged with imperfect leaf 
impressions, timber, vegetable pitch, and pyrites. This 
b1'o·wn pug, exposed for about 10 feet in thickness, is 
covered with about 20 feet of sand, seamed with layers 
of ,mail white quartz pebbles. The upper part is yellow 
gravel and wbite stanniferous wash. Good tin was 
found on the hlse bottom of the creek. Drift sand has 
been found below the clay, but the ground has not been 
bottomed. In the creEk 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 . 

F urther east down the tail-race, near where it empties 
into the M us,el 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, necessa.rily, 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 
1.;Vatt's, one of two things may be conceived as possible-

(1.) The lead may continue still further north, and 
either (a) recross the modern riveT and find 
an outl et to the sea Oil the East Coast _; or, 
(b) after proceeding a mile or two north-
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wards, bend round to th e north-west, passing 
betwen the ~1oun t Cameron \¥ ater-l'ftce deep­
cutting and the Portland Mine. 

(2.) The alternative is to tl1 rn rather sharply a little 
north of west and continue on the Ual'fi eld­
Tamar line. I 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 vVater-l'ace; 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 
POl'thmd JVline shows a continuation of Silurian slates and 
sandstones from the mine south -west to the deep-cutting, 
and, further south, to the 5-mile cuttin O' across the 
eastel'll end of the Empress Dam P lain. Not far south 
of the Portland there is a narrow, treeless flat, on the 
watershed between the Great :Mussel Roe and the Ringa­
r oom a, which might possibly be a channel through which 
a 1ead could pass. No wash, however, is discernible in 
the soil, and I 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 advisab1e. I anticipate, 
however, th at the pits will be shallow, and bottom on 
hard ground (slate ). 

Instead of passing thl'oug'h this g'ap to th e west, does 
the deep ground cross again over the Musse1 Roe to the 
eastel'n bauk ? If it does, the crossing has to be looked 
for north of Wal.t's tail-race and south of Br own's 
Brid$e. I heard that tin has been found to the east of 
the river, and a respected dweller in t.he district imparted 
to me his decideil. opinion that the lead, if there is one 
at all, does find its wa,y to the sea in that direction. But 
the existence of alluvial g round on that s ide is not suf­
ficient proof. A definite crossing-poin t must be found. 
At Brown's Bridge the river runs in granite. At 
Tracey's, on the tail-race, it does th e sam e. A wa.lk 
north from the tail-race chows that the hills skirting tbe 
west of the river are granite, overlaid wi th cemented 
drift and quartz and granitic sand. The white quartz 
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sand is subangulal', not so well rounded as the ancient 
wash, I t is most likely th.t the modern Mussel Roe has 
cut its way down from here to i t:s present channel. Tin­
are is present all through this drif t. At one place dish 
prospects showed fine tin, with a little iron oxide, zircon 
grains, &0. Ruby and resin tin were proportionately 
plentiful. At this spot, opened out hy Tracey, soft 
granite was found four or five feet from surface, and the. 
wash was angular, showing flat pieces of felspar cryst.ls, 
evidently f rom the adjacent hed-rock. Further north 
Watt has put down fiv e hares for 25 feet, in sand with 
rot.ten tim her, finding a little tin. 

This is plainly a granite range running parallel with 
the westem bank of the Gre. t Mussel Roe, and fo rming 
a barrier to the passage of a lead across it. The tin found 
in the drift on the slope of the range has apparent ly 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 V{ ater Race water could be brought on to 
it, and the fall to the 1\1 ussel Roe R iver ~ives 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, rath el', at 
the back of it, fr om the 5-mile cutting, so that the only 
remaining course for the lead is through the run of 
ground between vVatt's and the Tamar claim, via 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 \Vatt's is nearly du e west.. 
There is hardly any other course for it, if it 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, bOl'es in an east and west line north of 
vVa tt'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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E mpress Plain. The Garfield workings yielded fairly 
good t in years ago, but the output had to bea r pumping 
cost. Towards the west the face is 15 OJ' 20 feet h igh, 
in loose sand, with alternating layers of quartz gravel. 
There is some slate in the eastern side of the Garfield 
·workings, and :NIl' . .Aiontgomer'y refers to Silurian bed­
l'oel< in a cutting at the back of the Eureka dam. T his 
rock, therefore, would seem bere to he the southern rim­
rock of lead. N orth of this rim there is a contin nous 
line of deep wash on the ridge. A good many small 
prospecting shafts have been sunk in ferruginous clayey 
and qnartz sand, containing small white quartz pebbles. 
These are mostly on the 1I 0 l'thel"O brow of the hi ll, but are 
not more than 20 or 30 feet deep. Towards [he east is a 
:face some 18 feet, forme rly worked by Chinese. It 
shows yellow and white sea-sand , with cakes a.nd nodules 
of iron oxid e. T he pebbles a t'e rounded whi te quartz: 
the sand is occasionally kaolin ie, as if it had been derived 
from g ranite. A long the road also, on this ridge, towards 
the Tamar clai lu , is an old £ace cut about 12 feet through 
loose ,and with horizonta.! layers of quartz pebbles. The 
dt'ift has not been bottomed. T he deep ground can be 
followed N. W. from the Garfield about three-quarters 
.of a mil e, ~\o fnr as the Tatnar, 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 
grani te. En.stwards the drift is not bottomed, and no­
thing is known of what the ground is towards the north­
east. There is n. steep descent nOl'thwal'ds and N .E . 
.to the valley bottom occupied by S ilurian 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 cla.yey, often iron-stained, 
and compacted sand, such as is often fo und in quiet marine 
backwate l's. Plenty of grey sandstone pebbles OCcur in 
;t. T he bed-rock south alld west is the dark mica 
granite of the Empress ridge, and pieces of granite are 
in the wash. In tb e north-eastern unbottomed part of 
the deposit pieces of drift -wood have collected in the 
loose sand-d rift. I have had some of this sliced, and 
Mr. H. H . Scott, CUl'ator of the Victoria Museum, 

" 
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Launcest.on, has furnished me with the following note on 
its microscopical examination :-

" With the exception of a faintly-indicated bnnding, and one 
well-marked area of perfectly evident strllcture, the specimen 
was so 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 ,yoods from many sources were 

·examined, also shavings, polished woods, smoothly-planed 
woods, Cllt with and aO l'088 the gruin; also solid woody surfaces 
covered with Canada balsam and glass, and, as the ·woodlS 
included specimens from Australia, New Zealand, Tasmania, 
NOl'th and South America, Japan, Ceylon, and Northern 
E urope, tbe evidence 'was, at least, culled hom a fairly-wide 

-field. During this study over SO 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 , hy compression and other 
external agencies, llad been almost obliterated . A few broken 
scraps of the section removed from the main portion was a little 
thicker than the rest, 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 oftirne. The wood would seem to have 
been that of some species of cedar, from which t4e whole of the 
true wood-cells have collapsed, and the hard bast has been 

.camp!·essed into solid st.raps." 
V{ e know that coniferous trees were very common in 

the early or Middle Tertiary prior to the basaltic erup­
tions, and, thus, the t imber preserved in the Tamar 
claim hal'monises with a reference of the deposit to the 
palreogene division of the Tertiary. The deepest part of 
the old channel ",ill lie towards the N.E., and in that 
direction a few bores would ascertain the actual depth of 
the lead. The necessary ,yater for this claim cannot be 
drawn from the 1\1ount 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 ",auld 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 ",est of the Tamar a shaft has been 
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sunk by M r. Galloway 20 to 30 feet in sand, with loose 
quartz pebbles . This drift is the old marine cappin ~ 
which ex tended to this height. 0 

W e have DOW reached the end of a more 01' less con­
t inuous line of old drift from the Mussel Roe Proprietary 
northwards. This line can , 'witb some confidence, be 
call ed the Mussel Roe Deep Lead, though the gutter has 
not been reached at any point along its course; but, in 
atteml2ting to t race the line from the T amar further 
towards the sea, the appefLl'anCeS 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 
a·l'C led to assume a likely course for the old river. 'Ve 
have seen that hard slate cuuntry bars egress to the N . 
a~ld E., l? enc~, the only poss~ble .cutlet remaininK~s in a 
N. vV. dll·ectlOn. In that dU'ectlOn, across the .t'lg and 
'Vhistle Creek, deep ground exists from the old Lochaber 
workings rlght into the Abedoyle country , and to try 
and t.urn 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 Lochaber, for 
there is no "estige of a lead in the slate vall ey below the 
Tamar, or crossing the Cape Portland road and the Pig 
and Whistle Creek, except, perhaps, at the Martha. 
claim. T hose 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 covel' up any lead, but 
consists merely of terraces o£ wa.sh 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 mn­
ning down from the mount. 

But I do not think the difficulty a fatal one . Once 
we have convinced oUI'selves that there was a Mussel 
Roe lead, it follows, necessarily, th .. 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 effacement of the lead 
by denudation and elevation of tbe land. In this. 



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 show n strikingly by the Empress work-· 
ings i -mile to the west on the same g ranite range as the 
Tam ar. 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 denud ed, 01', on the other hand, it may be of 
later date. In any case, it alIords an idea of the 
~normous 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 . 

'rhe E mpress claim has yield ed excellent tin, coarse in 
character, up to nuggets weighing on e ounce. The 
worked channel is upwards of three chains in width, but 
the unworked ground is much wider. The length 
extant is 15 01' 16 chains. The bed-rock is coarse 
biotite granite merging into stanniferous quartz-mica 
ro.ck. The drift consists o£ coarse granular quartz 
released from the granite. A feature is the abundance 
of large stones of reef quar tz, some of them 2ft. in 
diam eter. A few stones of black quartz are present. 
No tin has been noticed in th e veins of quartz which 
intersect the granite. The g utter must originally have· 
come across from the south. 

The Bridge and M ary claims are north of Bell'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 g ranite SliOnes. The Mary is S. E. from 
the Lochaber, but has nothing to do with that deposit, 
neithel" is it r elated to the Empress. I t is not being·· 
worked now, but it has been above the average £01' tin, 
though nothing like the Empress in that respect. I 
noticed several water-worn pieces o£ cement in the 
workings. The Bridge claim belong~ to the same class 
as the Mary. A Chinaman there is getting Idwt. gold, 
to every hnndl"edweight of tin. 
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Qn the east side of the Pig and Whistle Creek, 
opposite the Lochaber, is the old Martha face, with 
some 30ft. of small gravel and sllb-angular stones of reef 
quartz resting on a slate bottom, dipping away north 
and north-west. Small gra.vel and loose sea-sand 
alternate. rrhe drif t is essentially the same as that in 
the Tamar and Loehaber, and is in the line connecting 
the two. It is, however, a good deal lower than the 

'Tamar. 
Crossing the Pig and W histle about -i-mile north of 

Bell's Bridge we come to the Loeha.ber claim north of 
the Ringal'ooma. 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.vV. The strike of the bed-rock slate is N. 10° W., 
and dip E. T he slate contains quartz leaders. The 
drift consists of layers of sand and small rounded stones 
·of quartz, and contains water-worn stones of cement. 
Some timber has been found in the gutter. Tbere is a 
noticeable absence of shingle. T he claim has y ielded 
fair tin, and the Jessees 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 t.here is 
not a good get-away for the tailings. It has lately been 
started again. I have not much hesitation in co-relating 
the Lochaher with the Talmr drip; and if this is 
correct, then the deposit is the marine filling in of the 
old lead. Deep country exists VV. 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 ~I t. Cameron vVater Race is covered 
with 'wash, but it 'would be a mistake to bore 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. ThiR being 
the case, there is . a chance of the lead having been 
-destroyed, and its 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 qual'tz drift, which, from the natUl'e of 
the quartz, I should· judge was derived from Mt. 
Cameron. The drift, however, in its upper part, is a 
ferruginous quartz pebble. A bout 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. It 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 .rround 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 floor, forming 
" wide ftat delta, devoid of any defined chann el. 
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 R ingarooma is slate, and its ridge of slate possibly 
forms the southern rim-rock of the lead. 

Cutting across the slate country hero js th e Scotia 
lead I call it a lead, though it is hardly possible, as yet, 
to say positively whether it is a lead or a te'Tace. From 
the ilTegular form of the old workings, it mig'ht be con­
sidered the latter, 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 
ri,'er. The ~apphires, topaz, and smoky quartz, so 
abundant in the drift, support this view, for these 
minerals are eminently cha.racteristic of M t. Cameron, 
and are 110t features of the 1\1 ussel Roe lead. The 
numerous water-worn boulders of reef quartz ly ing on 
the slate bottom, and the subangular q ual' tz stones in the 
wash, have undoubtedly been derived from the Mt. 
Cameron side of the R ingarooma. 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 
occur, also large tabular pieces with depressions worn 
into their upper surfaces. One large piece 100 ked as if it 
were almost in situ, 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 fail' quantity of tin was extracted, but the 
pl'oduction then fell off, and has only been revived lately 
by Mr. J as. Galloway, who, by dint of perseverance, has 
brought the output up to about 5 tons pel' month. As 
far as he has stripped to date, the ground, ineluding 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 t in being plentifully disseminatcd. 
Rich, shotty tin crystals are studded in the soft clay slate. 
The drift is quartz, with pebbles of quartz and sandstone. 
N ear the bottom little patches of clayey deposit occur 
where the CUl'l'ent had sIo·wed, and slow sedimentation 
took place. At the south end of the claim the alluvial is 
stated to have yielded sometimes as much as 10z. of gold 
to the ton of tin, hut 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 exten~ion of the working-s will lead 
in to deeper ground. It will be gratifying if the bore­
holes now heing made show tm in the deep ground. If, 

however, they do not, the lessee need not despair, £01' the 
ore in these deposits is inclined to be patchy. At the 
same time r 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 ::;till going down on the 
slope of what may be the western r im-rock if it i. not 
the mere configuration of an uneven bottom . 

The old Scotia workings a li ttle furt her N. 'V. are said 
to have still ullexhausted tin- wash . Mr. Galloway got 
fi ve tons of tin out of these, and the wash has not been 
hottomed at 35 feet. To the nor th, the pits which ha\'e 
been put down in the drift have disclosed poor ground on 
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the whole; but tbey are not deep, the water generally 
coming in and causing suspension of sinking. J ust N. 
of the Scotia race a sbaft was sunk 20 feet in (it is 
alJeged) payable wash. Three cbains further N.W. a 
shaEt 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 tbe Scotia shafts just mentioned, I was shown 
three others: one sunk in the old workings in clayey 
and sandy ground, with sh ingle, &c. ; another, further 
north, in nice-looking wash, not bottomed on account of 
water; and another, bigher up, about 20 feet deep in tin­
bearing drift. 

n,1r. Galloway bas commenced an improved race to the 
river, less circuitous than the old one; but the great 
drawback to this tract of country is that the Mount 
Cameron vVater-race has not been brought across from 
the Sus-ar Loaf through Gladstone. In that case, iustead 
of arl'lving at tbe Scotia by a detour of 15 miles, it 
"Would come in six miles, and g-ive that claim 50-head 
mOre ,vater. 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 terra.ces, which still carry good tin, would 
almost cert,ainly pump another hundred feet to get the 
water on to their claims. The manager of the watcL'­
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 vcry EttIe more 
than that amount. If it is decided to keep up the supply 
or water for the mines I am in favour of this diversion. 
Below No.5 syphon there is no Huming to decay, a!ld 
the race could be used afterwards, if necessary. If the 
Mussel R oe lead is tapped neal' \Vatt's, small tubes could 
be used in place of the No.5 syphon. 

West of the Scotia are the old workinQs of the Doone, 
on an uneven slate bottom, rising to surface N. \V . The 
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deposit is a granular qnartz drift, with irregular layers 
or medium-sized quartz, slate, and sandstone pebbles. 
}'!ic~\.(.!eous quartz, porphyry, stolles f rom the granite 
area, are mingled with pebbles of quartzite and meta­
morphic slate. There are occasional water-worn stones 
or cement. From the nature of the c1rift, I reg·arc1 the 
deposit as a marine terrace. At one time good tin came 
hom the Doone, seaTeely so good, perh,,,ps, as the Scotk"l. 
minera.I, but the next best along these tel'l'aces; and a 
good area of ground was worked eight years ago. "when 
the syndicate carried on active operations. \¥ ork was­
abanc10ned about three years back. 

Near the Doone is the Newhaven, on the north ballk 
of the Ringal'oorna. I t has ]es.3 sand and more sh ingle, 
and no cement stones. I t is difficult to say whether it is. 
an old terrace or connected with the mod ern Ringa­
rooma. River. 

A mile further N.W., on the same side of the river, is 
the Black Duck claim, in about 20 feet of pebbly river­
c1rift of quartz, sandstone, and slate. The bottom is slate 
anc1 sanc1stone, anc1, I should say, the deposit is relatec1 
to the modern river system. This bank of the Ringa­
rOQITI<.'L is slate and sandstone all the 'way up to Gladstone. 
VV ork on this claim has been stoppec1 for two years. 
Men mac1e 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 a 
northerly loop of the Ringarooma, is the Canary claim, 
where the drift has been workec1 on a soft, decomposed, 
granite bottom, rising towards the river and shelving 
towarc1s 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 leac1 or the sea-floor of a granite ter­
race, for we see no more granite to the north of it. A 
little £ne tin associated with iron came from this claim, 
but work was unremunerative. 

l-1al£ a mile fnrther west are M'Gregor's workings in 
the A bedoy Ie country. This claim is the only one 
which has not bottomec1, but it is only 20 feet c1eep, and 
on the tailings area, perhaps, another 20 feet. This c1epth 
is only what might be expected, for it is north of the 
granite outcrop. T he drift is clayey sanc1 with quartz 
pebbles, both lar6e and small, jasper anc1 quartzite, and 
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·concretionary iron in cemented layers. Pebbles or 
cement are seen, as weU as some flat shingle. It is pro­
bably a mixed r iver 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. 'Vork has 
been pursued irregularly by Chinese laboUl', till recently, 
but the three men used to get only about 2 cwt. of tin 
a week, which is somewhat below the standard, as a bag 
of tin per man pel' week is considered a fair average at 
Gladstone. 

South of NI'Gregor's is the old Aberfoyle Company's 
claim, which has a bed of small grr.vell y wash from 3 to 
15 feet in places, resting on granite bottom, and carrying 
fairl y good tin in places, not rich, but paying chinese 
to work. Vi{ ater from B l'O·Wll S' I-lill commands the 
claims. I should place this ground in the class of beach 
terraces., and the tin, con8cqllcntly, is Eahle to be concen­
tt'ated in patches, irregularly. This class of deposit is 
often very disappointing, for though, in the aggregate, the 
quaot ity of are may be considerable, payable patches 
are discontinuous and met with only accidentally. 

Being so near the slopes of :Mt. Cameron, it might be 
tbought that streams would run down fro m the :Mount 
into this country, forming gutters lined with tin drift. 
But the presence of flile sand, and the absence of stones 
characteristic of the Mount (granite and black quartz) 
seems to be against this supposition. The quartz grains 
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 OIl the 
sea-shore. On the other hand, the large stones and 
black quartz crysta1s prevnlent in the Scotia claim, rather 
point to that deposit having taken place in a conn ned 
channel, such as the bed of a stream descending 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 can'ed its bed here. Very 
littl e tin is being ~roduced by these workings, only 1 ~ 
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 t his 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 it. The terraces will be 
richer the nearer they are to Mt. Cameron, and pOOl' 

and patchy as they advance on the Great Northern 
Plain. 

I have now carried conj ecture and probabilities res­
pecting the deep lead of the Great Mussel Roe as far as 
is warranted by appearances. The lower part of its 
comse 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-lloor. More reliable information 
·can only be obtained by means of boring. 

T he 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 it3 course which is paying at present is 
Watts', returning about 1 k 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. U nder theRe 
·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 its assumed course tin ore 
is present in the upper gravels, and, accordingly, an in­
·creased richnes$ is prob~Lble in its lower beils. ()o the 
other hand, the distance of this part of the lead from 
the Tier is against continuous runs of ore . The are 
·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. 

A part 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 
·district. M::tny of them a,1'e by no means exhausted 
yet, and, with a m:n-c reliable water supply, could be 
put upon the producing- ] 1st. 

South of the Loehaber the northern bank of t,he 
Hingarooma is covered with wash of a shingly naturc 8 
to lOft. deep in places. A little OI'C 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 Hell's Bridge, are Morrissey 's old workings 
in about 18 feet of drift, consisting of 12 feet of shingle 
covered bv 6 feet of clav. The bedrock is S ilurian 
slate, and ~ quartz reef 2ft. wide and vcrtiea.l traverses 
it in a direction .l\i. 65° E. Angular and water-worn 
boulders of reef quartz occnl', 'and there are some 
rounded stones of qnartzose gl'anite. The tin has been 
j rregular here. 

A little further south is the gravel terrace called the 
Syndicate's Claim, which ha.s returned a fair quantit,y of 
tin. It is composed of 6 to 10 feet of quartz drift, 
with pebbles of quartz twd sand:-:tone on the Silurian 
bed-rock , This te rrace, too, h as stones of reef quartz 
and some jasper pebbles. T here is no reaUy deep 
ground here. The grollnd becomes clayey towards the 
N .E. and falls off tmvP..I'd'3 the valley of Coarse Gold 
Creek. These df'posits do not seem to have been bid 
down in any definite channel, but rather to be the result 
of slnicing by the sea, W3 Yes. Gladstone i tself is on a 
similar terrace . A :-ha,ft behind Galloway's Hotel is 
s11nk about Hl feet in wash , which has shown some good 
tin. Further N . \",\r. to·wards the river is a large face, 
exposing about 20 feet of granular quartz drift bottomed 
on slate. ''-''hen the Esk Company stopped pumping 
from the Hillgr~roorna, this face stopped, too; but it 1s 
not worked mlt yet. A t the bottom of the clriit is a re­
ma.rka.ble rubble of angular blocks of :"late fllHI 

sandstone. P ebbles of quartzite and jasper OCCUl', Lut 
most of the large stones are only a little watCl'-1YOl'tl. 

Reef quartz boulders are pre~ent. l\eal'ly all lhis 
material lIas come from adjacent rock. 

H ighel' up, nearer the monniain , are the NOl'th lVIt. 
Cameron terraces, which would yield good returns of 
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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 genel'ally believed 
that tin are 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 noticed fine crystals of tin iIi quartz veins t raversing 
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 arc from 2 inches to 4 inches thick. 
T he c1aim is strewn with lumps of tin-bearing greisen 
(quartz-mica rock) detached from higher up the 
mountain. There is no sign of alluvial dl'ift in the lit.tle 
-creek or ravine, and the ore must be patchy. 

East of the Star is the Enterprise, which formerly re­
t urned gIJod 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 quartz pebbles. Further east 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 la,rge 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. 
G oing east, the run of ground leads to Ogilvie's work­
ings, south of second S ugar Loaf. Here cement comes 
in, and pebbles of quartzite and slate are abundant. In 
this face tbe decomposed granite bed-rock rises to within 
3 01' 4 feet of the surface, and sinks in the bottom of 
the claim to 25 01' 30 feet. The outlet creek from the 
c laim goes east into Jewel's Flats, and the ground 
seems to be connected with NIl'. 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 
li1te marine terrace ground. This claim is now 
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"fl.bandoned and nearly worked out, but has yielded a good 
average for tin. The sand is very gl'anitic; in the drift 
are ovoid, flattencd and cylindrical pebbles of quartz, 
qua rtzite, slate Itod jasper, and frequently large worn 
and subanglllar stones of: reef quartz. Water-worn 
a.nd tabular blocks and stones of hard Edina. cement are 
freq uent, conta,ining quartz pebbles. Gold, one ounce 
to the ton of t in , has been obtain ed from here, Round 
the eastern side of. the Sugal' Loaf are some sha,lIow tin 
terl'aces. 

An old claim, known as B rown's Face, is situate nortb 
of Ogilvie's B ridge. T he deposit, is coarse river-shingle, 
resting on the bed-rock of coarse porphyritic granite. 
T he shingle is composed of qUfLl'tz, quar tz ite, and sand­
stone. PaIse bedd ing is prevalent, and the sa.nd is apt to 
ca.k~ and be carbonaceolls. T his i5-, e"idently, a river 
shingle-bed, the stream ha ving redist.ributed marine 
material. 

Lvde-mz"niug.-'l'in-miningin the bedrock has Hot been 
carried on to any g-reat extent. The greiscn 01' quartz­
pOl'phyry rock on Harden's ravinc and t he Fly-by-Night 
C reek, form s a stannifcrous 7.0ilO between the unal tered 
granite and the Silurian slate. It has been cut into and 
worked a little, and some rich t ill extracted. It meri ts 
attention , and , pos~ ibly, might be found to offer a pay­
able proposition . The occurrence resembles the contact 
formation on Roy's H ill, in thc St. Paul's valley. 

The Royal Sta.nd.rd and Tagman quartz reefs behind 
the towushi), wcre opened upon for gold, but appear to 
be closely associated with a tin -bearing granite source. 
In the fine -looking ma.ssive l'eef of the Itoyal Standard 
I found tin crystals, and a good deal of white or lithia 
mica. The r eef. is in slate country, bears N. 'V., and 
attains a width of 20 fee t. Several shafts have been 
sunk on it, tbe deepest one being over 100 feet in depth . 
No g reat depth ca n be attaill ed " rithout sinking, as the 
ground falls awny very gently to the N . alld 'rV. This 
reef is not far from the surface contact of granite with 
sla te, only about baH a. mil e , but, f rom t he angle at which 
I observed t he granite sloping belmy t he slate in a deep 
cutting on the Mount Cameron Company 's ground, the 
grfLnite may be calculated as lying not less than 2000 f eet 
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below the surface a.t the township, unless, of course, there' 
is some variation in its undergronnd dlp, whi ch '\VanId 
airect the calculation. 

Three-quar te l's of :1 mile north of the main J'u.ce, 
crossing on the road to Cape Portland, a white barrell 
quartz ree£, in ~oft yenow slate, has been exposerl in n 
prospecting hol e. 
~ .1£. of G lad stone, and wcst of the ~ll1ssel Hoe Hi \'e1.', 

i ~ the old Blue Bell "Mine, in sln.tc country, WllCl.'C a 
shaft 200 feet deep has beell snnk to exploi t a white 
hnngry-looking quartz reef. The mine had onc crushing. 

A t the deep-cutting N .E . of G 1a.c1ston e, I visited 
M. 'Donald's Gold M in c, which was started a bout three or 
foUl' years ag·o. The shaft is abandoned. The lode is 
an east at~ti ,,"c!'t on e. Thero was never fU1;' ct'llshing, 
buL a couple of tons of ston (~ werc w118hed, alld I1l'e 
reported tc have returned 6 uwts. gold. 

The old Portln.nd )!Iine has a. 'l00-feet shaft in con­
nection -with an east t'Lnc1 west lode, varying from G inches 
to i4 illches in wldth, but the ston e pineherl both east 
and west. The are -i s fL mixture of fLl'gentifel'ous galena 
and R.-rsenical pyrites, in a. qnnrt~ g:WgIlC, carrying gold. 
A lot was Rent to New South Wales for treatment, and 
sume of the stone is reported to have gone 6ozs. gold 
pel' ton. 

I t is appal'ent tha.t the sla.te conntl')' is tra versed by 
numerous reefs, aml some of these rna.y be expected to 
co ntain gold in payable qllantitie3. The prccion.'; metal 
in t his field is alit to be :1l1oyeo. with sihel'. 

Cem -:~t(lne:i, ~~·c. 

:Mount Cfl mcl'on has IOllg been known ftS the sotH'ce of 
crystals of topn.;f" apparclltly released trom coa.rse peg­
matitic veins in the grnllitt~. :\ll.'. \Vintle was the 
possessor of a.- fine Cl'yst.a.l fl'om the ) ·lonnt. Thi s ,-vas 
event.ua.lly, sold in Lorulo ll to Bryce \Vl'ight fO I" £60. 
Thcrcis <11 so a very large one, eight inches Jong,in NIl'. 
\V. F . Pettel'crs collectiou . They a.re llwnJly found 
round ed and wutCl'\YOl.'t1 ill the stannifcroLis drift, where 
they suffer numerous fmctures. The tint is generally 
slightly b1uish and pale-green; but colollrless ::itones are 
also mct with. " Then pl'opedy Cllt they exhibi t a fin e 
lustre. In lustre, after the diamond, come the colourless 
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.zircon, t he white sa.pphire, the colourless topaz. But to 
bl'ing out the full beauty and brill iancy of the stone it is 
essential that it be cut properly, that i" that the facets 
alld angles be cut in accordance with the optical con­
stants of the minera.l. \Vhen :Mount Cameron stones 
lHLVc b een se nt to Englalld for cutting, it has been found 
th at ready-cut stoncs can be bought thero for the price 
of cl'1tting ehe Tasmanian ones. There seemS to be no 
m:u'ket in TflSnl::Lnia for these stones, except among the 
Chinese miners, 'who collect them and sCll d them to 
China. III hardness (8) topa" is next to the ruby (8'8). 
,apphire (9), and diamond ( 10). Though so hard, in 
natllre it ;., no t a ycry stable mineral, hut readily tlll'ns to 
kaolinite and mica minerals when in veins.· This 
instabili ty is illustrated by the case with which coloured 
topazes chang-e coJour when heated, or eveu when kept 
exposed to sunlight. This is, probabiy, a chen~ical 
change. At Mount C .. meroll only crystals of the 
rhombic prism and its sections occur, never the par tially 
crystallised and racliating form of topaz ""Heel pyeDite, 
which 15 found at .Mount Bischoff. 

The }\1 t. Cameron drift also contains sapphires, also 
certainly released f rom tbe granite, but mare f requ ently, 
I think, from the Blue T iel' than f rom .Nit. C ameroll . 
I saw some small stones of various shA..clcs of blue, but 
nonc of the g·enuillc -' royal" blne, whiclt 'is the colollr of 
the blue eOl'nfiower. :Most of them ·were of a darker, 
11101.'C in tense blue, ·whicb is apt to show l'tL thcl' black when 
cut, {t,nd has .lost favour in the cyes of connoisseurs . 
One 01' two parti-colollrcd gems were ShOWll to me: these 
colour patches are a.lso often detrimental ill the set gem. 
The hardness of the blue sapphire exceeds that of the 
ruby, being generally 9. There is, consequcntly, nothing 
su rpris in g in thc occurrence of these small stones at 
slich n distance from the T ier. They are alwa.ys well 
worn-more so than if thev had been deri"ed from the 
neighbollrillg monntain, though some of them may 
possibly l lave come from there a.lso. 

The brown and black crystals of smoky qlH~l'tz, so 
abu ndant in the terrace ground, have,' most of them, 
come from veins in the granite o f: A1t. Cameron. \\T e 

.. Lin'ignm, :\'letasomatic P rocess in Fissure Veins, p. 37. 
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have iu some of these the morion tint of the Scottish 
caU'ngonn. The colouring matter is mostly diffused 
carbon. Where no tendency to violet is present i t is 
probably due to titanic a.cid. Lnl'ge water-worn prism~, 
8 and to inches long, arc commO Il, sometim es slightly 
yel1owisb, 01' even colourless. QuaTtz crystals are 
collected by the Chinese workmen, who send them homB 
to China to be used in making spectacles 01' crystal 
spheres. 

I was told of the recent discovery of an "obsidian 
button " in a creek on the south slope of 1\1t. Cameron. 
It is 'Uncertain as yet whether these pieces of lava 
emanatecl from terrestrial volcn.noes or are to be con­
sidered as fragments of ncid meteorites fn.l1 ing to the 
earth from stellar space. 

GTfl1lite. 

The granite of Mt. Cameron and the Gladstone 
district is part of. t he gra.l1ite mass which occupies tbe 
country as far south as George's River. It is usually 
composcd oJ quartz, dark mica. (biotite), urthoclase, and 
oligoclase felspal's, but where it is tinMbearing, white 
mica is developed in it. I t is generally course in texture, 
and contains large cl'ystftls of felspal', which decays 
readily under atmospheric influ ences. Still, there is a 
good deal of a more even-grained variety, which would 
lend itself to structu ral and monumental purposes. Fo!.' 
the latter purpose, once the rock were polished the Snl'­

face would resist disintegration more successfully than in 
its natural state. Imported granite comes from Victoria 
and Scotland: the latter country yields" superior stone 
to ours. The foreign rock can be imported ready polished 
at a less cost than NIt. Cameron stone conld be delivered 
and polished in Li>~unceston. In Br-itaip, the polishingwol'k 
is done by machinery, and incidental labour is cheaper 
there t han here. :Mr. Dunn, of Launceston, assures me 

"that there is not t.be outlet here £01' granite which would 
warra.nt the importation of plant, and even then the 
impoded 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 neal' future will see any demand fol' local1y-hewn 
stone, but there is no doubt that eventnal1y some of our 
granites will be utilised. 

CONC L USION A.N D RECOMMgNDA'l' IONS. 

Viewed as a whole, the district surround ing G ladstone 
is endowed with three classes of potential" resources: 
(1) auriferous reefs; (2) stanniferoliR lodes or forma­
tions; (3) alluvial tin-bearing terraces and leads. 

1. Quartz reefs have been opened upon at the P ort­
land, Blue Bell, Royal Standard, Royal Tasman, 
a.nd a few other points with no great success. 
B ut these fail ures are not sufficient to detm" 
renewed search for better reefs. T hose which 1 
have seen cerLainly have unpromising-looking 
stone. The Portland reef fo rms a·n 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 it 
is unreasonable to suppose tbat 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 al lu vial tin workings 
which bottom on the slate country nearly always 
return gold with th eir tin, and 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 
Gladstone like a cloud, and effectually crushed 
gold-mining th ere for a long time past; but I 
believe i ts time will come a.gain. There is no 
warrant for concluding beforeband that the r eefs 
now visible arc all which exist there, 0 1' that tll c 
S ilurian slates are less likely to carry gold­
bearing quartz than elscwhere. 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 Empress to 
the old Mt. Cameron Company's ground, west 
of the F ly-by-Night. This rock (known 



26"1 

locally as quartz-pol'phl'y) " es:;cntiallr 
g l'eisenised gl'(l,nite, and is a home of ti n o re. 
The small YClllS of till ill it are indiyidually 
insignificant., and not worth working by thcm­
sel ves, but selected pal'ts of t he formation It­
sel r may be rcmullerati ve, and a constant 
suppl y of watel' could be furn ished to the 
p:round by re-arranging the course of. t he 
Go"ernmcnt race . The testing of the fOl'ma­
t ion on <wy considerable scale ,vQuld, of course, 
lune a certnill clement of risk, but not greater 
tha.n usual milling risks. The problem requil'es 
carefully looking into by ilwestors. 

NI t. C ameron itself has not re\'ca led yet any sub­
stantial tin lodes, though IItldoubtedly it is traversed by 
veins DE t in-bearing qua L' tz. as seen at t he Star. I 
sh ou ld t hink it pl'obable th at it has not, b een prospected 
all Dye!' th orough ly, for t here is a. good deal of Mt. 
Cameron tin to !tCC()lll1t fo t' in the high tC L'l"~ces on the 
slopes of the mountain. T he veins arc responsible tor 
much of th is; disseminated tin, tOOl ma., have been 
released from t he g nl.ni te itself; but these SOUl'ces harc1ly 
seem adequa.te for the quantit ies fanned. Against thi ti 
idea of undiscovered t in lodes existing on the mountnin 
is a noticeable absence of tOlll'maline COllrses, slIch as fLl'C 
pl'evalen t at Ben Lomond [tnt! :-it. HCClllski l'k, On the 
othcl' hand , as tourmaline quartz 1'oc·I.. oceUI.':5 at Tracey's 
on t he lVLussel Roe, that neighbollrhood migh t well be 
prospected £0 J' t in loues. 

The alluvial terraces and lead~ arc the maillstay of 
Gladstone, though from the YC l'y nat ure of the Cllse, 
alluvial tin-ITlining, here as elsew here, mm;t c \·cntual1 y 
decrease in importance as the deposi ts become \yorkeu 
out . The deposits in this distl'ict al'c fnr from being 
exhausted. The q uestion resolves itself into one of 
economical minillg. The payable parts of the stall­
nifel'ous drift l'cqu il'e locating; and the supply of water 
is a sine qua non . This, in a. nutshell, deseribes the 
conditions of remunerati ve mining at G ladstone. 

The local output of t iu has fluctuated in sympathy 
with the price of meta.l, and with the seasonal 
stores of water. MallY cla ims can only b e worked 
111 win ter, and arC absolu tely . idle during the 
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csunnnCl ' drollgllt. I mn,} rnc ll t ion parenthetically, 
that there is 110 mean s of ascertaining the rn.ill ­
fall at Gladstone. If the ~1cteorolo!!ic,d' Department 
would supply the manager of th e Government 
race with the lIecessary instrumen ts foJ' daily ob~ el'\' <l­
t ions, a reeol'c1 would be available whel'e it is marC 
needed, and of Q'renter use than a.t rnany atb er sUttions. . 
Also certain cla.i~ls c~m only be worked at a profi t wholl 
the mal'ket price of tin k eeps up to abollt £80 a ton. 
Hence, a. not unilTtportalit con siJcl'a tion ~n cOllnection 
'with putting capital into the distr ict, 01' incurring heavy 
expense foL' renewals of existing races, 1S what the 
market price of. t in is likely to be in the uca,l' f ut llre. 
The outlook seems satisfactory in this respect. Look­
ing back upon the last ten y en.rs, the first qllinquull nia l 
period showed a production of tin throughout t he wodd 
in excess of consumptioll. Dut'ing those fhrc years the 
output exceeded the denutnd by 20,000 tons, whil e foL' 
the last fi ve yenrs' pel'iod the dernand h<15 outst.ripped the 

<output by 15,000 tons.. To exhibit the posit ion d early, 
I reproduce t he follmying tabular statement from the 
Australian lJ1.inillq Standard of J 4t11 :VIa-rch, as extrn.ctcd 
from a review by the Finan cial 'linu's :--

Year. Pl'oductioll. Consumption . Stocks. Average price. 
'fOll~ . T()n.~. Ton ~ . .£ ,~ . d. 

I S9}. 59,4·63 57,095 18,700 91 3 0 
1892 64,569 60,8'12 19,065 93 6 8 
1803 .. . .. , 67,701 67,066 20,082 85 1 '2 
1894 .. . ... n,634 66,817 29,220 68 H 2 
1895. ..... 74,981 68,522 3.'),704 63 7 
1896...... 74,867 71,949 40,101. 59 9 11 
1897...... 69,924 71,284 34,937 61 8 0 
18il8. .. ... 69,262 80,436 2335:3 71 4 1 
1899.... .. 70,707 74,216 20:C-81 FlO) 8 7 
UlOO.. 77,925 79,869 20,377 133 11 6 

The Stra its werc responsi ble £01' nearly 50,000 tu ns or 
the 1900 out put (an increase of 2000 tons OV0r 1899), 

. and Cornwall fo r 4000 tOllS, a :50 pel' cent. decrease, as 
against that county's production £0 1' the last few yen l's. 
The output of the Straits is, in ma.ny quar ters, looked 
upon as a. dark horse, but f rom what I am able to gather 
from publish ed r eports and private advices, I am lead to 
<believe that fears of any immediate leap in the pl'oc1uc­
,t ion arc groundless . Now, given (t nCctrly station ttl',)' 
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output, or, at any rate, only mOdel'tLte fluctuations, no. 
new sources of supply in sigh t, and a steadily increasing 
consumptioll of the metal, I do not see how we can do 
otherwise tban look forward to the future of the tin 
market with confidence. It has taken three or four years 
for the wodd t.o wake up to the state of t he ease, for 
though the consumption began to increase -in 1896, the 

• market price did not become appreciably affeeted till 
1899. Of COU1'se, last year's quotations were too unsteady 
to last, but an ordinary business view of the situation is 
suffie ient to tell us that present prices are likely to b e 
fully maintained. 

The allllUA,l outp ut of tin ore in the Gladstone distl'jct 
from claims supplied by th e ~1t. Cameron 'Vater Race, 
accol'ding to statistics furnished by Mr. M. J . Griffin, 
tbe manager of the race, is about 80 tons. The last six, 
months 5:_~ men were employed on 15 claims, though 
shortage of water at the end of the dry season has. 
reduced t he number of workers to 25. The last six 
months' production of t in has been 38 tons j with an 
average yea.r's water supply, the annual output might be 
raised to 100 tons . This industry supports a population 
of about 150 ~ ouls. The water-race has so far paid its 
way ~nd re tumed £6262 3s. 6d. surplus revenue into 
the Public Debts Sinking F und. Its annual revenue is 
about £l500, and annnal costs about half that sum. 
The output of the pl'incipal claims drawing water from. 
th e race is as follows :-

Scotia claim ............ About 5 tons per month 
Edina claim . ......... .. » I i ton" " 
Watts' claim ...... ...... )J 1& J: " II 

Tracey and Daws ...... Nearly 1 " 1) " 

Moore's claim ... ...... About t 1) " " 

He Sung's daim ...... •• Ii cwt 11 " 

M'Gregor's claim ....." ~, ton" " 
Lochaber-restarted." ;"" ., formerly 
Bridge clnim ...... " .... Np,arly t 'J \, 17 

The a.bove figures are per working month, but shortage­
of water interrupts work. 

I t seems to me that it would be a fatal blow to the 
whol e field to pass' deltth 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 t.he G ladstone distl'ict and the · 

t 
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stoppage of all revenue from mUllng leases therein. 
A nd resuscitation at any future time would be a matter ' 
of enormous difficulty . 

In order to acquire addi tional and necessa.ry informa­
t ion r especting the .Mussel Roe deep lead, and the 
possibili t ies of the fi eld genemll)" before committing the 
G overnment to a serious outlay for the renewals of the 
race, [ would recommend n series of bores being put 
Jown in the a rift at. the places marked on th e char t 
which a.ccompanies this Report. Something more will 
then be known about the d irection and nature of the 
ancient channels in "Iy hich it is belieyed a.ccllIllul ations of 
tin orc may have been collected . These places arc as 
fo llows :-

1. P ivc or six bores at the Great ~1u . .,sel R oe 
Propriet:lry,on Section 3467- 93>r. T hese bOl'es 
wonld be about two chains apart, ,if necessal'Y. 
Their object is to cross and define t he channel 
of the Great Mussel Roe lead f rom west to east. 
eastwards of the present unbottomed workings o.f. 
t he P t'Oprietary. In this case, as in a1l otbers, 
before boring is started, care will have to be 
taken that the land is in the possession of the 
Crown . Marked A - B on the annexed chart. 

2, Nine or t en bores, fOllr chains a.part, on Cl'o,,,n 
land, between the No . 5 Syphon at the Edina 
dam, and the Great Mussel l~oe River. The 
obj ect of these is to cross t he il1ussel Roe deep 
lead and also prove the ground east of the 
Edina run of tin-bearing wash , which has been 
worked more 01' less continuously from the 
Enterprise on the west, to the Edina S ugarloa.f 
on the east, a distance of nearly two mil es. 
Marked C-D on the ch"rt.. 

3. Pour or fiv e bores, foul' or :five chains apart in a 
north and sout h line a few chain s west of 
Section 4219-9 1" ( Watt), south into 3566, and 
north into 2 143, to intercept possible channel 
of lead in tbis direction. Marked G- H on 
chart. If the channel is not fou nd here, then 
bores to be started at the north end of the line 
:lna at right angles to it in an east line to the 
M ussel Roe River. The bores would be twelve 
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in number, about five chains apart on Crown 
laud. This \Vonld s.ettle once for all wheth er 
the lead goes out to the Dotth. 1\[ f\.l'kecl E-F 
on chart. 

4. li'oul' 01" five bores, about. two chains apnrt, north­
ward and eastward from the deep ground in 
the Tamar workings on Section 2011-9Lu, 
proceeding towards the Ernpl'css dam. This 
ground ha;; not been bottomed~ and, as the lead 
ahead of it is surmised to have bC611 denuded, 
it is important to settle the point. nJIa.l'ked 
J -;r on the chart . 

.5. Twenty-two borcs, five chains apart, from the 
north-west <tugle of Section 1857·87M to the 
sou th-ea.st corner of 172-87\\', Stinking Spr ings, 
and f urther north-east, if found necessary. 
This line wi1l cross north of the Scotia claim, 
and is des igned to provo the lower portion of: a. 
beavy bed of stannifcrons drift. T he line 
passes at right angles across the presumed 
direction of the :Mussel Hoe lead, a,nd the hInes 
will prove, firstly, whether there is any sneh 
channel at ali , 01' only ft. sloping sen.-bottom, 
and secondly, whethtl' the bottorn par t of the 
drift is encouraging for tin. 11fLrked .M-~ 
on the chart. 

6. Three bores in the floor o·E the l\1'Gl'cgor ·work­
ings, Section 2089, in the Aberroyle country, 

./" to find the bottom, and pl'Ove whether the 
deposit js in a confin ed ch annel, 01' consists 
simply of marine terrace groulid. 1Vla l.'ked 

~"~'~ O-p on chart. 
The above work comprises 50 or 60 bores, and these, 

w ith a few shallo·", pits south of: the Portland .Mine, 
,l'eferred to previously, mark ed Ie- ·L on chart, ·would 
certainly thl'oW light on much t hat is no'lY obscure. The 
'work would take about four montlls, and would cost :.tbout 
£200, ill addition to the cost of uelivery of the boring­
,apparatus on the field. If the rods could be borrowed 
-01' 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 necessa.ry, though I t hink the 

,.bottom will be reached generally at a much less depth. 
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In fact I doub t whether the extren;e depth will excee(l 
100 feet. Still, it is well to be prepared. Needless to· 
say: exact registers of the borings mllst be kept. T he 
ground is loose or partially consolidated qun,riz; drif t, 
here and there only hardened to a kind of cement. 

'Vith the additional information obtained by this meall~, 
the inferences indulged in in my Report may be fortified, 
and useful and necessary hints secured £01' fu ture work :.. 
01', on the other hr~lld, eventual loss may be saved by doing 
1),"1\,11,)' with bn.seless hopes. In any case I think it would, 
be unwise to abandon the field without a final test. 

[ ha ve to tender my thanks to :\1r. )1. J. Griffin, 
J\ IIanagcl' of the Government race , ]\11'. ,-Tames Galloway, 
M essrs .T . and C. Ogilvie and others in the district, for 
infol'mation and h elp reecl ved . 

The chari h<:!I'ewith shows the bcel-rock which ulldel'­
.lies the superficial covering of drift.. This drif t, whil e 
deep wherever terraces a.nd leads have sll l'vived, .is 
shallow on the higher gronnd, where the granite or 
slate bed-r ock becomes visible. 

I h n,yc the honour to be, 
Sir 

'{ onr obedient Servant, 

W. H. TWELVETREES,. 
Gocanment Geologist, 

W. T-r. iYALLA ClO, E"q., 
Secrctll1'Y fo?' llii1les, j/o/Jart. 



REPORT ON THE MINING DISTRICTS OF 
THE SCAMANDER RIVER AND ST. 
HELENS. 

SIH l 

• 
Government G eolo.qi.~f s O.fJice, 

Launcestoll, 4th June, 1901. 

ACTING on inst ruc tions received from 1\11'. W. H. 
'l'welvetl'ees, Government Geologist, I left Launceston 
Oll the 22nd of April last to examine and repo rt upon 
t he mining districts in the vicinity of the Scamandel' 
River :l.nd S t. Helens. 1 am indebted to the kindness 
of a number of gentlemen 'whom I met on my jOUl'fJcy 
for information concerning the districts visited, especial1y 
to Mr. Paul Beahl', who accompanied me "throughout 
the Scamander River Copper Field, and also to Nless rs. 
H. Grant, T . H aley, Geo. Briggs, B. H . Whittle, and 
others, who supplied me with much information con­
cerning mining at St. I-Ielen's. 

The metals found in the Sc.mander River and St. 
Helens districts consist principally of copper, tungsten, 
a.ncl tin. I deem it advisable to divide my report into 
thr ee parts, the first dealing with the deposits of coppel' 
orcs north of the Scamandcl' Hiver, Clnd 'including one 
deposit (the Silver Echo Mine) near St. Helens, but in 
the same line of country as the Sca.mauder deposits; 
the second descr ibing the deposits of wolframite south­
west of St. Helens; and the third part dealing with the 
,dluvial deposits of tin at the Scamander River and in 
the vicinity of St. Hdens. 

COPPER DEPOSITS IN 'I'HE DISTIUCT NO RTH O~' 
THE SCAMANDER R,VER. 

The area in which the deposits of copper-ore about to 
be described occur is situated to the nort.h of the 
Scamander R iver, and extends to within a few miles of 
the Town of St. Helens . Thc rocks consist, for the 
most part, of sha.les or slates, sandstonc, and quartzi te, 
striking from 15° to 30° west of north, and dipping, for 
the most pa,rt, at high angles to t he 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 ,·u ns pn.rallel 
to the coast line from St. Marys to St. Helens, formi ng 
the core of the Scamancler range of hills, and, according 
to the observations of 1VIessrs. l\1:olltgomCl'Y and Harcourt 
,smith, forms the axis of a large anticlinal fold, the 
strata dipping away from the granite on either s id~. To 
the north of the area is the great mass of granite of 
which the Blue 'ftcr and 1\'lount C~tmel'on form a part, 
'and from this mass other dykes and tongues or granite 
or gran ite porphyry pl'otrude into the sedimentary rocks 
for long distances. Contact metamorphism i~ dlstinctly 
noticeable in many places, and often extends for con­
s iderable distaLlces away from any observed line of con­
tact. This is especially noticeahle in the northern 
portion of the district, where 'we find sandstones al tered 
to q l1al'tzites, and shales and slates indurated and changed 
into a hard compact rock of the nature 0·£ hornstone. 
Many of these indurated slates contain numerous small 
concretions of a faintly glimmering 8ubsta,nce, probably 
representing the incipient stage in the formn,tion of 
c rystals of such minerals as chiastolite. No fossils have 
as yet ·been fo und in these l'ock~, llotwithst.anding 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 
a.s to t heir age is the presence of the gnu·li te. The sedi­
menta,l'Y rocks a.rc evidently older than the htttcr, £0 1' 

t hey have suffered metamorphism at theil' contact with 
it. Granite in Tasmania, is believed to be of Devonian 
age, and consequently we may assume that the sedi­
mentary rocks arc of the S ilurian, or possibly of some 
still older, period. 

The area is t raversed by numerous small streams, 
mostly affiuents of the Scamander River, running ill steep 
gullies, separated by bold ridges, and making the country 
very rugged. The surface i~, for the most part, devoid 
of undel'gl'owth, though covered with a. fine forest of 
ironbal'k timber, which would become very valuable if 
mining in the district became prosperous. The absence 

-of undergrowth makes most of th e country easily 
accessible to the prospector, and it is to be regretted 
that up to the present the district has not received the 
.a ttention it undoubtedly deserves. 
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The Eastern Prol)}'ietary Silver and C(lpper Jliiniug 
Company, No Liability . 

Thi s company holds 8ection5 56-931\1 and 57-931\1, . 
each of 80 aCl'es. The mine is situated about 3t miles to ­
th e north-east of the Township of Yarmouth. It is the 
only . copper mine in the district on ,vhieh any con­
siderable amount of work has been done. The lode on 
which the company ha,s been ·working is a very strong 
one, and may be traced by means of: its gossanous out- ­
crop, running diagonally through the byo sections held 
by the company, and for considerable distances both 
1101'tb and south of them. In aU, the lode is traceable for 
close on two miles. The strike is as nearly as pOiSsible 
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 
56-9:11\'i _ N ortll of tbis creek the outcrop follO\ys the 
crest of a high 11a1'1'o\V l'idge, 'which in plaees r ises !mOl'e 
than 50U feet above the tunnel level. I think it probable'­
that this ridge O\ves its existence to the prescnc(~ · of the ­
lode . The shales and sandstones on either side have 
been permeated by silicious solutions frum the lode, a.nd 
becoming hfl,rdened, have ofFered greater resistance to.­
the agents of denudation, On the surface the lode­
matter consists of brown oxide of iron, iron-stained 
kaol in, fCl'l'uginon ::: cherty matteI', and oc.casionally veins 
of quartz, but no copper minerals. Cblol'itised slate 
generally a,ecompanies the olltcmp, and from this a re­
action for copper may often be obtained 'with the blow­
pipe. The tU llnel has beet} d riven <llong the western 
wall. of the lode, and fo11ows n seam of kaolin and decayed 
lode-matte,r almost t.he "lvhole distrlllce. In a nlllnbel:' of 
places short cross-cuts have been put in In a nOl'th­
cast.erly din~etion from the drive to prove the wjdth of 
the lode. These have shown that the total width of the 
formation is not less than 20 fe et, but it is vcr)' question- ­
a,ble i{ all this can be classed as lode-ma,tter; it consists 
principall:v of pa,rtia.]]y decayed slate, much jointed and 
shattered in a, direc tion parallel to the lode, and SOfie of 
th-is contains considerable quantities of black oxide of 
copper in the JOIJl tS. The main lode-channel, hmvever,_ 
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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 tbe first 70 or 80 feet, the 
whole lode-matter, 01' the metallic contents thereof, have 
been leached away, and no copper minerals are to be 
seen. After th is tbe pug seam becomes stained green 
witb copper sulpbate, and otber oxidised copper ores 
.ppear. 

At 150 feet from the entrance the fii'st pay shoot was 
struck. The are, which consisted of black and red 
oxides of copper (mel aconite and cuprite), green and 
blue carbonates (malachite and agurite), and copper 
.ulphide (chalcocite) was discovered just in the bottom 
of tbe drive, and it is possibl e that had the latter been 
put in two 01' three feet higher the shoot would nevel" 
have been found . A winze was put down, and at a depth 
of 12 fect water was struck, which stopped further 
sinking . T he ore above water-l evel was, however, 
stoped out. and yield ed 20 tons of hig'h-gTad e 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 g rey, decomposed slate, carry ing a fail' percellta.ge 
of black oxide of copper, but not sufficient to pay for 
mining under present circumstan cee. '1'0 the ea~t 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 throug-h it, though whether payable are 
was got from here I was unable to ascertain. Fot' the 
next 250 feet along the course of the loae the ,hive 
follows the same pug seam, and all a long the latter is 
stained a bright green with copper suJphate. This 
mineral, it should be noted, has been formed since the 
drive has beeo put in. It represents the leaching of the 
lode above the tunnel, and ha.s only been precipitated in 
the tunnel by evaporation. N owhel'e do::!s it occur in 
payable quaotities. At 400 feet from the entrance the 
second pay shoot was struck. T his shoot waS of exactly 
similar nature to the first, but rose above the tunn el for 
a distance of 20 feet before it cut out. r t has been 
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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 are were obtained from this stope, of which 
100 tons mined in 1896 y ielded an average of 28 per cent. 
of copper and 17ozs. of silver; and 196~ tOllS mined 
during the latter portion of 1900 yielded an avemge of 
17 per cent. of copper and 130zs. of silver. .A. winze 
was put down a.t this point £01' a distance of. 85 fe et, and 
is said to have been in payable ore all the way, but, 
owing to the wn.tCl' present, t his could not be taken onto 
S ix inches of chalcocite arc said to be showing in the 
bottom of thc winze. Thc shoo t is said to have been 
8 feet in width at its wi.J.cst point. The drive h .. been 
eontinu ec1 on t he COut'de of the lode -EOl' a total distance 
of 870 feet, but, owing to thegeound having falle n in, I wa.s 
unable to examine it fUl'ther . The general characteL' of 
the lode is sta,ted to be t he sam2 thl'onghollt, but no mOre 
l' ich pay ShOOt3 were struck. 

At 400 feet from the entrance of the tunnel a Cl'osscut 
·w,\.s put in on the hanging (western) wf~ll, at right angles 
to the drive, for a dis'ance of 200 fee,. For thefil'st 
150 feet the country is sandstone, with a. little shale inter­
bedded; after that there is more gh"le than samlstone . 
At 160 feet a winze was put <lawn on a sea.m of kaolin 
.a,nd decayed rock, and at 16 feet, at \\' _\.te1'-10\'e1, a seam 
of about five inches of black coppor are (chalcoei,"?) 
<lInd iron pyrites was struck. Owing to recent J'a.ins 
there were two feet of wa.ter in the bottom of the winze, 
and I was unable to examine it. 

I At 450 feet from the entrance a.nother crosscut was 
p ut in, in ,t 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 c01:per-ore were fou nd. 

On the southern section (57 -93M) a second tunnel has 
been driven along the course of the lode for a distance of 
40 feet. Beyond finding the presence of copper, how­
·ever , nothing of importance was discovered. The lode 
here is of essentially the same natul'e as in the other 
tunnel. 

It will be evident from the above description that 
there is very little hope of finding copper-ores in paya~le 
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quantities, or in quantities that will pay the present 
cost of transportation, in the oxid ised portion of the 
Jode. The lode has already beeD driven on fo r a distance 
of 870 feet, and only in one place has payable are bCPll 

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. In order to be able to corne to any conclu­
sion as to the probability of tJayable shoot~ being found 
bel o-w ,yater-level, it will be necessary to inquire into the 
chemical and geological processes which have been at 
work. The copper mineral originally deposited in the 
lode at the time of its formation was no doubt chalco­
pYl.·ite, 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 pyrit.es, quartz, a little 
zinc-blende and galena, and, probably, other minerals. 
S ince its formation, however, denudatiun has been 
nctively at \york, and has excavated deep gullies in the 
v icinity, which carry a\vay the surface water and lowel' 
the level of the ground water. The result is that a large 
part of the lode is exposed t o the oxidising action of the 
surface waters, The permanent water-level is now, as 
shown by the mine-'.vorkings, about l2 feet below the 
level of the tunnel. Above this the lode has been sub­
jected to the action of waters trickling down from the 
:-3urface along the lode-channel and carrying with them 
-oxygen gas. These waters quickly change the insoluble 
iron and copper sulphide into soluble sulphates, and in 
in this form carry them downwards till they reach the 
water-level. This action i~ still going on, as shown by 
the water, heavily charged ·with copper sulphate, passing 
clown the sides of the tunnei, 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 entire 
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 l'esi~tance 
which they offel' to flowage , and this will depend upon 
their relative size and the distance which the water must 
flow before reaching the surface. T he result will be 
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that, in most cases, the flowage will be principally COll­

fined to the lode-channel. Concerning the direction of 
·flow in t he lode-ch annel, this will have a vertical, as well 
as a hOl'izollnl, component, and the vertical component 
will be greater , 01' the amount of water flowing down­
wards will be greater, ill proportion as the dista.nce of out­
flow is greater. These general principles, however, are 
probably, in real ity, v,reatly modified by the irregular 
distribution of the open ings in the lode-fissure, a nd -i t is 
probable that the bulk of the water follows certain paths 
of least resistance, which occasionally may carry it to 
great depths before it again emerges at the surface. 

'Ve have now to consider the action of these solutions 
of sulphates on the unaltered ores below water-l evel. 
These, as T have n.lready pointed out, consist Ial'¥ely of 
sulph:ltc of iron, the In.ttcr minora,I, contrary to what is 
often stated, is less soluble than copper sulphide. The 
re~ult of contact of copper sulphate with iron sulphide 
will be a chemical substitution. Copper sulphide will be 
precipitated and ir01l sulphate will go into solution. 
This rea.ction has been proved experirnenta.lly by 
Schiirmann, and may be represented by the foJ1owing 
equation :--

Cu 2 S0, + FeS2 + O2 = C"2S + FcSO, + SO~. 
Simll al' equations may be readily made to represent the 
tdteration of iron pyrites to bornite or chalcopyrite j or· 
the alteration of chalcopyrite to bornite or chalcocite; 
or the alteration of bornite to chalcocite. All these 
reactions may tn ke plaee, and t he presence of large 
qua.ntities of these rich copper ~ulph iaes at water-level, 
and lOr some distance below it, in the case of lodes the 
upper portions of which have been subjected to oxidation, 
is satisfactorily accollnted fo ,.. This subject has lately 
been de"lt with exhausti,' ely by C. H. Van Hise, · in a 
paper read before the American Institute of .Mining 
Engineers, entitleu "Some principles controlling the 
deposition of Ores," n.,nd is well worth consulting. 

In the ease of the Eastern Proprietary :Mine, the 
presence of the enriched zone has been proved beyond 
doubt, and it rema.ins fo r the futu re mining operat,ions 
of the company to prove its extent. Only the top of 
the zOl1e has been reached so far, and the orcs 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
t ioned-the copper lodes at Butte Montana. The latter 
have been descl'ibed by S. F. Emmons, as foHows :-"Thc 
prominen t characteristics of the Butte copper lodes a.rc, 
t1rstly, an upper oxidised z.one extending down from 200 to 
40) feet from the surface, which contains less than OnC 

per cent. of copper on the ~wel'age, the values being 
principally in 81 lvel'; i t is a mass uf crum hIy Iloncy­
,cOInbed qu a,l' t :r., singularly fre e horn metallic oxides, 
when olle considers the great Biass of t.he original sul­
phides fou nd in the veins in depth: secondly, below this 
is a rather lll-dcfincd zone, chara.cterised by greal values 
lil the rich copper sul phides, bOl'nite~ find cha,lcocite or 
copper glance, associated with pyrite and chalcopyrite . 
The proportion of these rich ~111phides gra.dually de­
creases with depths, unti!,in some mines, the orcs consist 
only of pyrite, with a slight admixture of chalcopyrite. 
Enormous amoll nts of copper-glance were found in mallY 
of the mines ; generally, in the upper levels of the sul­
phide zone. Sometimes they const,itllted solid masses, 
15 feet or more in thickness, in wh ich, however, close 
examination showed a sprinkling of chalcopyrite or pyrite, 
in minute, irregular, and often pitted grains throughout 
the mass of the glan ce. Not infrequently the cleavage 
faces an~ coated with very thin films of native silver." 

The Scamander 10dcR difFer £rom these in the upper 
leyels p rincipally by their poverty ill silver. The gossans 
met with have all been poor in this metal, though contain­
ing it in appreciable, but unp~Y',ble, quantities. I t is 
not likely th~t bodies of such extent will be found here 
.ai:'. at Butte, for the npper portion of the lode is not so 
wide, but I believe that the nnturc of the concentration 
of the sulphides is the same in both places. Obviously, 
there is only one thing to be done with the mine; namely, 
to sink and drive along the lode at a lower level. I 
should recommend the shaft to be put down near the 
mouth of the present t unnel, ,\TId to opeu 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 ] 
think there is every reason to hope that they will, deeper 
levels could be opened, and th e min e worked to as gre~t 
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n. depth as payable ore exists. Pumping machinery will 
probably hftv e to be erected, but it would be 'worth 
while to try bailing with tanks before go ing in for n·1I 
expensive pumping plant. [11 any case the creek at the 
tunnel entrance should be tl umed for some distance on ei ther 
side of the lode, in ordcl.' to pre ven t the water from fl ow­
ing into the rnine. This would not be a very expensive 
item, as the creek is not a .large one. A good cart roa.d 
has been lately made into the mine, co nn ecting it with 
t he road on the south side of t he Scamandel' Riv er, at 
Berwick's Farm. 

The Paul Bealll' P?'ospectiJlf) AS6ociativn . 

Sections 4000-93'1 (40 acr es) and 5161-93", (5 acres ). 
This mine is situated south-east and a.djoining the Eastern 
Proprietary M ine. The Eastern Proprietary lode ma.y 
be traced right through the property. Much of t he 
country here is ov erlaid by <t very coarse sub-angular 
wash, 01.' debris, of Tertia.ry age, ,dyich fo rms the capping 
of several of the hills in this vicinity, t he creeks cutting 
th rough this and into the solid coun try . The lode, of 
course. does Hot live in to the capping, but its course is, 
nevertheless, marked by t he presence of bog iron in the 
wash, which acts ill places flS a cement for the f ragments of 
debris. The true lode is fo und in the valleys of two creeks 
which flow in to the" Hight Arm:' of t he Scamander 
River; and a.lso on t he banks of the la.tter river itself. 
O n a mining easemen f., situated on section 3976-93M, a 
tunneI1Jas been driven cutting the lod e, and the latter 
has been driven on for a distance of 300 feet. Where 
fits!, struck the lode contained galena and pytites dis­
tributed freely t hrough the lode matter. The galena, 
when concentrated, is said to have given a return of 64 
per cent. lead a.nd 84 ozs. of :; il ver. 'Thi s lasted for 70 
feet, after which the lode was lilled with pug and broken 
slate, conta ining PYl'ites, hut no galena: this lasted for 
130 fee t. For the last 100 feet the lode o(,ntains about 
a foot of pyrites, showing evident signs of decomposition. 
It containss in places, a lot of zincblende a.nd oxidised 
:I, inc ores, as well a.s patches of black copper ore. The 
tunnel was put in only about 20 feet above sea-leve l ; 
t he -water in the" Righ t ~r\.. rm,') which is just below the 
tunnel , being· brackish. The lode, probably, does not 
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1'ise more than 70 feet above the tunnel, for the hill above 
is capped with tertiary deb,' is or wash. The idea "f 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 are 
is the primary ore of copper, which, I believe, is not the 
case; moreover, notwithstanding the capping of wash,. 
a considerable amount of ox idatiun has taken place. I 
think, however, there is still the possibility of finding ' 
rich patches in this mine, though I cannot regard the 
indications ill 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 fl'om which large concentrations could 
be derived. 

'''eclion 229-93M. 

40 acres. This section is situated to the nOI,th-west of 
the Eastern P roprietary Mine, there being one 40· acre, 
section (4089-93>1) int.ervening. The Eastern Proprietary 
lode may be traced through the sretion, the spur along the· 
crest of which the lode Tuns reaching its highest point~ 
namely r,50 feet abo\'e sea-level, in thi s section . At about 
the centre of the section anoth er lode, crossing the Eastern 
Proprietary lode, may be seen by its big gossanous out­
crop, st.riking neady north and south. This lode is well 
worth pl'o!'pecting, but, like the Eastern Proprietary lod~,. 
it will probably be found barren in the I1pper' levels. It 
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 4120-93" and 4127 -93>1. 

Each of 80 acres, charted in the name of _~. Pfaff. 
These sections a.re situated north-east and adjoining the 
Bastei'll Proprietary Mine. Two lodes, both parallel to 
the Eastern Proprietary lode, occu J' on these sections~ 
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They pl'eseu t the !:'a.lD~ gossallous outcrop associated with 
chlorite as the Eastern Proprieta ry. T he most. easterly 
of these lodes lias been t raced righ t through both sections, 
and most of the \\'ork d1Jnc has been confi ned t.o t his lode. 
I" Section 4127, on th e side of a rat ber steep hill, a shaft 
has been su nk 60 01' 7U feet, bu t d id not reach to the 
botto m of th e oxidi.sed zone; nothi1lg but a little decom­
posed iron pyrites and traces of carbonate of copper were 
fou nd . On Section 4216 a. t unnel has been put in from 
the vaIle.y of a creek in a north-westerly direction, but 
agA.in the lode was alulo::,t. completely oxid ised; a litt le 
arsen ical and c:opper pyrites occllf'ring in bunehes SUI'· 
roullded by gossanous and rnuliocky lode-m atter was 
fou nd, bu t evidently 111e principal copper contellts had been 
removed. A shallow shaft had been pu t d ow n neal' t h e 
entra.nce of t his tunnel, bnt a.s it was fnIl of water I could 
not examine it. A gO(ld deal of trenching has been done 
on the lode, wllich ill many places is very promising, but 
no rich pat.ches were disco\"cred ; it is Bl'ident tha.t this is a 
similar case to t he Eastern Proprietary . The cappel' has 
been re rnoved from the II pper pol' tions of th e lode, Hnd 
probably occm'~ in a concentrated form in t he ItJ"wer levels . 
A shaft shoul d be SU li k and the lod e di·iven on at a fail' 
distance, say 150 feet uelow water-level. 

Section 745-93M. 

80 acres-Ii. llobinson and D . Dehlley" T his secti l11l is 
situated a bout a 1111 Ie to t ile west of the Ea.!5terfl Propl'ietary 
Mine. A not.he r strullg' lode, parallel to t.he Easter ll Pro­
prietary, r uns throug'h t his f:.ection. .r\ lunnel ha~ bE'en 
dl'ivell into tlw 8ide of the hill with the object of cutting 
the lode, but WQ I'k ha d been' stopped befu.e the lode was 
stru ck. I fear that at. this level the lode will be fou nd t.o 
be completely oxidised , but as so Illll('h has bee n don e it 
wonld be worth while continuing the tunnel Lo ascertain 
t he nature (If t he lod e before deciding on fu tu re operati ons. 
The lode could ue tapped at cOllsidenlble depth by means 
of a long tunn el fl'om the south , and in all probability 
this would. be below the zone of oxidation. 

Between Robinson's a nd Delaney's there a re t hl'ee 
other outcrops of apparently paral lel lodes to the Eastern 
Proprietary, all on C rown land, Sho uld other develop ­
ments in th e :field prove the existence of paya.ble ore 

• 
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bodies below watel'-Ie \' el, th ese lodes will be deserving of 
atte ntion. 

The iVoTllt Scamander Affine. 

Sections 3940-93.M, :3941-93i'tl. This mille is situated 
.abo ut a mile to the south of the Ea~te l'!l P I' \lprietaI'Y. The 
workings are confined to the south-western portioll of 
Section 394 1-93i\L A la rge fo rmat ion, carryillg iJ'()n a nd 

'copper pyrites, pyrrhotite, zinc blench·, g'a lenu, anJ mag­
netite, is exposed in th e bed of H creek. Th e work has, 
unfor tunately, been carried on in an unsystemati c lllHll n e l', 

the stone from one opening- being throwll int o the next, 
wit.h the r esult 1hat, although a g ooc1 deal of work has 
been done t here is very little to be seen , a.nd I could form 
only an approximate iuea as t.o the nature of the deposit. 
T he magnetite is, apparently, confined to tih~ nOl'th-easte rll 
wall of the fOl' mat.ion. Here it occurs filirly massive, with 
a good deal of pyrite and zi nc blende a1ld a little gale na , 
and may be traced for severa! chains J'UlHling in a north­
western directi (ln. To tile north of the creek tile minerals 
haye the appeara nce ofreplaeing quartzite, as they appear 

. disseminated more 01' less st rongly i 11 that 1'0('1. To the 
south -west of this band of magnetite the ('QlIntr y i:; very 
strongly impregnated with pyrites, and Silm e nice ('oppe r 
pyrites has bee n got out of the trenches. The lude 
appears to he of a different character t.o ti le other lod es in 
the d iST riCt. The 0!'8 is not the filling of a fissl1l'e, but is 

,an impregnation fi 'om a fi ssu!'e. The latter is worth 
locating and follow ing up. T his cou ld be best dOlle by 
means of a tunnel dl'iven fi'om the creek in a Horth-easterl y 
direct.ion, when it is quite possible that a payabl e ore-bod), 
might be struck. The ore has not und ergone <lny large 
amount of oxidation at this place. From the st rike of the 
ma~neti te ore-body it is possible t hat tiJ is is it conti nua.tion 
of uouinson's and Delaney 's lude, whieh is ev idently run­
ninA' in t his di rection. 

The lodes which ha\'e no\y been described alll ie in what 
has been known as the Scarnandel' River Copper Field. 
Nu work was being done at the time of my "isit , but it is 
to be hoped t.hat til is slate of affilirs will not be "i" long 
uuration. rrhere is, as I have already pointed out, a great 

'i hope of payable ore existing' below watel'-Ievel; and sho uld 
. this be proved to be the case, there al'e qnite a nurn ber of 
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lod es which will be worth a t.rial. 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 economic 
value . But the po~sibilitit:ls of t.l1f~ enriched zone itself are, 
in my opinion, sufficient to warrant the expenditure of the 
very limited amount of capital which will be required fo~ 
it.s exploitation. 

Sed;on 4H35-9:JM. 

40 acres. E. P. Ryan and :M. Fitzpatrick. This 
sect.ion is sit uated about five miles west of the Scama nder 
River Copper Field. A little trenching has been done on a 
quartzite spur rising out of the ,'alley of one of the tribu­
taries of the Seamander River. A number of veins and' 
bunches of copper) iron, and arsenical pyri tes, up to six 
illches in width, occur somewhat irregularly in the quartzite. 
:\s.ays up to 6 per cent. of coppe,' and 3 dwts. of gold are 
said to ha ve 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 py rites in depth. [also noticed t.he pre­
sence of chlorite, which, in t his dist.rict, appears to accolll­
pany all the deposits of copper ores, though I failed to find' 
anything which could be correctiy defined as a lode. How­
ever, in the present state of de velopment, it is impossible 
to say what may be found below the surface. It is very 
possible that if the spur were d" iven under a payable ore­
body Illight be discovered. 

The Silver Echo Mine . 
Sectioll 3:30-931\1. 20 acres, This mine is situated 

about three miles south-east of St. Helen~, aud presents 
some features of exceptional interest, The co untry is a 
continuation of the SiIUI'ian 'strata, in which the copper 
deposits of the Se-amande!" River district OCClll'; but bere 
they are greatly hardened and metamorphosed by contact­
with the granite. T he southern extremi ty of the main 
ma:;s of granite already mentioned is situated a short dis~ 
t.ance to the north of the mine. A small creek, an affluent 
of the Golden Fleece Rivulet, runs thl'ongh the centre of 
the section with a northedy COUl'se, the sides of the valley 
I'ising steeply 011 either side. In the bed of this creek an. 
open cut has exposed a very wide quartz formation, carrying 
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irregular uunches or masses of' pynhotite, with a. little ­
pyrite, coprer pyrites, and a whitish ea,.;ily -decoll1posed 
pyrite, probably marcasite; some of' the latter i~ said to 
have given as much as 15 dwts. of gold to the ton, but the 
majority of' the metal is of low grade. III some of' the 
quartz I noticed some needles of tOlll'llJaiine, and nil'. H. 
Gra nt showed me a piece of pyrrhotite with a crystal of 
tourmalin e imbedded in it from this mine. T he st.rike of" 
the formation is 15° t.o 20° east of north. Its width conld 
not be aceurately determ ined, owing- to the eastern wall 
not being e'posed, but it is probably about 40 feet. The 
quartz is sing'ulad y pure and homogeneo us, white OJ' 

smoky in coloul' , and, as fa r as I could see, no bands 01' · 

frctg ments of cO ll ntry rock were enclosed in the formation . 
Associated with the quartz, and appa.rently forming the~ 
marginal por tions of' t.he formation, there is a ll extremely 
quar tzose I'ock, composed of quartz, fe ld spar, an d mica 
( biotite a.nd llluscodte), but with the quartz g reatly in 
excess. The junction of th is roek with the cou ntry is quite 
sharp and dist.inc t., but there is no such defined line of con­
tact between it and the quartz j there is rathel' a gradual 
passing· over from the one to the other, the quartz . 
g radually increasing in quantity until it entirely replaces 
the feld spar and mica. Unfortunately, at the time of 
writi ng, I have not received the sl ices of this rock fO I· 

microscopic exami nation, but as it is moderately coarse­
grained, the constituent minerals may be recognised 
macroscopically . [take the rock to be of the nature of an 
extremely acid granitic dyke rock. The whole forma tion 
is evident.ly the filling of a fissure, foJ' it cuts across the 
st.ratification of the country . The question ari ses-How can 
this intimate association of an apparently eruptive 01' .dyke-­
filling rock with the pure reef~quartz be accounted for?­
There has always been a tendency to regard the filling 
matter of' fi ssures as divisable into two well~defined classes: 
one, formed by cooling from a molten condition, and the · 
other, formed. by preCipitation from solution in watel· ; and 
t.hese classes have been called dykes and veins (0" reefs). 
But. here we have a fissure filled in part by a dyke-rock 
and in part by a vein-rock j and, as the one passes 
g rad ually 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 fO J'mation , it has been t he same for-
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bnth rorks. The case is not , howev er, au isolated one. 
Instances of' the passing ove r of g nlllitic dyke-l'Ocks ( peg­
rnatite, aplite, &c.) Il1to quart-z reefs have been noted by 
quite a number of geologists, especially of late yea rs. and 
the opin ion is gaining gToLlnd that no sharp line of' dis­
tinction can be drawn Letween them, but. that there are ' 
intermediate rocks which, according to th e olJ definitions, 
cannot be !'trictly cla!'sed eitber as dyke-rocks 01' vein-rocks. 
I uelie\'e this is the case in regard to the ]~(:ho Mine. 

It is well recognised now that granite is not a. product 
of fu sion by heat. alone, but that the pre8ence of warer in 
the molten rock has played a great part in pJ'esel'viug the 
liqllid state of the m'iginul magma down to com paratively 
low temperatures. It is believed that. the m,lgrna existed 
ill a state analagous to sol ution in wat(:r, the soh'ent 
power of the water being en orm ously in C'l'easeci by heat. 
This eonclusioll is principally based on three classes of 
factso 1st. The order of solidifieatioll uf t he miueral 
cO llstituents is not what we sho uld expect fr om fusion 
alone. In granite, it is found that the aci(] minerals have 
solidifi ed later t.han the more basi~, and qlHlrtz has solidi­
fi ed last of ali, for it is seen to occupy lhf! spaces, OJ' 

interstices, between the cryst.als of t.he other min erals. 
But quartz is much less fUiiible than the basic minerals, 
and under conditions cf si mple fusiull should cJ'yst.allise 
out LefiJ)'e thew . The difficulty is expla.ined when we 
recognise the great sol ubili ty of quartz in small quantities 
of superh eated watel'. 211d . There is no baking, calci­
nation, or fusion of the country rock in the vicinity of 
granite, such as ii:' often found at the contact of basic 
rocks. All the contact phenomena indicate a comparati\Oely 
low temperature. 3rd. The contact phenomena connected 
with granite huye evidently been brought a bout by the 
action of mineralising waters, with which the gTanite was 
impregnated. This is shown by the enormOns amount of 
sil icifi catioll always observed, and the filct that porons 
stl'ata have been altered to very much greater distances 
from the granite than st rata which are comparatively 
impervious to ·water. 

1 n a. magma which is in the process of consolidation, 
the Lasic miuerals are the first to cl'ysta1lise out, <ind the 
resid ua l 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 1 conCei\'8 to La.ve been ejected 
from the granite mass into a fissure at the Echo lVline. It 
has been observed in very numerous instances that the 
marginal portion of igneous lIlasses are of a. more basic 
nature than the centre. T his is no doubt due to differen ­
tiation or segregation during the progress of cooling, the 
mineral..; which solidify first having a tendency to segregate 
towards the margin. This process would be the more 
complete the larger the mas~, and ill the case of such an 
enormous mass of granite as we have to th e north of 
the Echo Mine , the process vf consolidation wonld be­
extremely slow, a.nd the pussibility of segregation corres­
pondingly great, 

A.cc,)ruing to this theory the Echo reef 01' dyke is the 
product of the final stage of the soliuification of the granite: 
and tl1f~ mineral contents have been derived directly from 
this rock, I conceive both the quartz and the acid granitic 
rock to have consolidated fj'om all aqueo-igneous state of 
solution, or possibly fusion, and the presence of the latter 
at the mal'g'ins 'Jf the dyke to be due to segregation during' 
the process of consolidat.ion. Almost. the f'all1e theol')' is 
put furward by J. G. Spurr (the 18th Annual Report of 
the United States Geologica.! Survey), to account f()1' the 
origin of the gold quartz reefs of the Yukon Gold D istrict, 
Alaska; \vhere he observed a grad ual passing over from 
dykes of pegmatite and Hplite into t.ypif'.al gold quartz 
reefs. .He summari~es his theory as fullo\vs :~ 

"A molten malrma may become 'seOT8f1ated Ot' differentiated 
~., t:l 0 

into distinct portions b.I' the successive precipitation of b3:-ic 
and the excretion of acid portions. With increasing: amollllt 
of silica in the residue, there is nlso an incl'easing proportion of 
water over othet' matet"iuls, this water being in all cases in a 
high state of uniotJ \\-'ith the other materials so long as these 
materials are unsolidified; this state of union may be either 
chemir:al 01' physical. In t.he Hnal residue tile fluid becomes 
so af"]ueou" and so siliceou:-3, tlmt it passes with no sharp 
division line into hig'hly heated siliceolls wa.ters, which contain 
a1.,;o small amoulJts of most of the othel' rock-forming eiemcnts, 
and among them ~old. Gold occurs in the igneous rocks, but 
is uniformly disseminated, :,ince it has no opportunity to 
segregate on account of Ihe l'eintive sl ight fluidity of these 
J'och:s during the process of solidification. In the final hig'hly 
:;;iliceous }lnd highly aqueous residue, howeYl;r j the fluid becomes. 
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so attenuated that (~irculation becomes very froe, and con­
,centrat:on of the rarer elements is permitted'; so the gold is 
segregated often into pockets of considerable size, and in a like 
manner other materials are concentl'ated~ genenlily independent 
.of' the concentration of the gold. It is also pl"Ohable that the 
l'esidl1~d solution is, owing to physical or chemical conditions, 
01' botb, especially ad<lpt.ed to t11c reention of gold, and 
therefore is relatively richer in this met",i tl13n ordimll'Y 
metalliferous solutions, and possibly more so than the mohe;l 
magmas out of which the igneous rocks solidified. 1'he tbeoJ'r 
is not intended to apply to the OCCUlTence of gold in any othel' 
,form than in the typical gold-quartz veins." 

I think it very pDssible that the ~enesis or the cappel' 
lodes in the ~camander Ri"'el' copper-field rna)' be 
explained by this theory . 

As regarus the economic value of the deposit under 
,con~ideration. the occurrence is so unusual that it is 
irupossible to venture on any conclusion as to its probable 
·contents in the valuable metals. F rom a g'eological point 
of view it ,,'ould be very interestmg to see the deposit 
opened up, but as <~ milling venture I can only say that it 
wonld be purely speculative, If we accept Spurr's theory 
..as to the deposition of the g>old, the deposit is not likely to 
be highly gold- bearing, for, according to him, the segrega­
tion of the gold only takes place afte]' the solution has 
uecome highly attenuated; and I think in this ca::;e the 
quartz has been depo~ited before a high state of attenuation 
had been attained. 

DEPOSITS OF \V OLFllAMIT E SOUTH-WEST OF ST. 
HELEN's. 

These deposits are situated about seven miles to the 
south west of St. Helens, in the same slate and sandstone 
,eountry in which the deposits of copper already described 
occur, but here contact metamorphism is very marked. 
A massive belt of granite oecur8 about a mile to the 
north, crossing the country in an east and west. direction, 
and from thi' belt other dyke, of granite porphyry 
.prDtruJe int.o the country. 

lite Baden Powell Wolfram Co., No Liability. 
Section 4916-931\1. 80 acrE'S. Quite a. number of quartz 

,yeins carrying tungsten ore (\yolframite) have been dis-
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covered on this section , some of ""hich strike north and 
south, a nd the othel's lI orth-east and so uth-west. They 
are situated on the sides a nd crest of a bold spur which 
falls into a small creek, an affluent of the Scamandel' 
R iver. 

L ode No, 1.-6 inches to 8 inches in thickness, striking' 
north and so uth and dipping: 80° tu the west. Carries It 

fair percentage of wolframite , but. owing to its small size , 
is far from payable. 

Lode flo. 2.-Exposed in trench about foul' chains 
south-west of No. 1. Strike nUI,th-east and sOL~ch-west. 
D ip 70° degrees t o the west. About 12 inches in thick­
ness. Carries wolfram fl'e\~ ly thro ugh the stone . 

Lode No. 3.-Situated about 3 chains to t he west of 
No. 1. Strike n orth and south, dipping to the Y(est. 
\V idth about 2 feet 6 inches Canies a li ttle wolfram. 

Lode No. 4.-About half a chain to the west of No.3. 
Strike east of 11orth, from 15 inches to 2 feet. 6 inches 111 
thickn ess, but carries very little wolfram. 

Lode No. 5.-Situated 3 chains to the south -wt'st of 
No.4, and very possibly a con tinuation of that lode. T he 
strike is north-east and sOl11 h-west, and the dip 80° to the 
west. The lode bas been opened up along its course tor 
over a chain. It is split up into t \yO pal't~, with 6 teet of 
country in bet ween . A little underhand st.oping has been 
-done Oil this reef, and about a ton of wolfram ore mined. 
rrhe stope was full of \-vater at the time of my visit, but 
some of the stone ex posed ca,JTied a very fair percentage 
of metal. It appears to be very bunchy. 

Lode No. 6.-T his reef' is exposed in a. small trench, 
and appears to be about 18 inches in width. It is con­
siderably broken lip where exposed, and strike a nd dip 
were not determinable. Very litt le wolfram present. 

L ode N o. 7.-Situated 4 chains to the south of No.5, 
strike nort h and south. Dip 85° degrees to the west. 
Carries very good wolfi'am, but the size of the vein is 
small, being only (j inches in width. 

From the a bove description it wi ll be evident t iJat 
.nothing of a very payable charac ter has yet been discovered 
on the property. Some of the veins are }Jroll1j ~i ng, but 
unfortunately th ose which carry the most satisfactory 
amounts of wolfrum are nnsati~factol'y as to size. Tbe 
wolfram occurs in lnoderate-sized cryslals in the quartz. 

• 
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None of the ore is rich enough to ship without carefut; 
dres~ing, and this co uld not be done economically by hand. 
However, the difference in specific g ravity between wolfram­
ite and q nartz being great, the orH could very easily be 
separated mechanically. It would require to be first 
crushed in aja,v-cl'ushel') to say I-inch cube, then treated 
on jigs, alld the middle products further crushed in a 
ball-mill OJ' other suitable crusher, and tre~ l ted on a 
Wilfiey table. Very little classification would be required. 
This would, however, entl:li l a considerable outlay, and 
should not be entered upon until the actual contents 
in wolfram have been defitlitely ascertained. In ordel" 
to do this mOlOc development work is nece~sary, the 
work done so far having becn purely superficial. A 
couple vI' tunnel s should be put in to cut the most 
promising of the veins, and t hey shou ld then be driven on, 
and the stune obtained carefu lly stacked and sampled. I 
must, h owever, own to being doubtful a.s to the contents 
in wolfi"am being rich eno ugh to pay the cost of mining­
and t reatment, a~ most of the vei ns are Vel"y smal l. 

Carson De Beers Woijram Company, No Liacility. 

Sections 35 16-93>1 and 3517-93>1, each of 40 acres, and 
470· 93M of 3 acres. This mine is ~itu~ted south -east and 
adjoining the Baden Powell Mine, on H spur at the oppo­
site side of the creek. Qu ite a number of small veins 
hav e been cut on tb i~ section, all carrying wolfram, but, 
unfortunately, as far as I conIc! see, in quantities which al'e­
quite unpayable. The largest of these \'flins is situated 
on ,he southern slope of the hill wheJ'e one ~ feet6 inches. 
and. another 2 feet in width, are expllseu. They a re both 
very poor in wolfram. I understand that ahout a ton of~ 
wolfram Ol'e has been won anJ exported, This evidently 
occul'rpd ill hunches in tbe veins, a.s I could nut find any 
place where wolfi'arn was showing freely in the stone, In 
the nOl'th side of the hill a tUflP.el has been driven on a 
course of nort.h 30° east fa)' it d i ~tance of 250 feet. Four 
formations eontaining small veins of quartz, varying in 
width fi'om 2 inches up to 8 inche~, were cut in the tunnel , 
and one of these is said to have contained nice bunches of 
wolham! but nothing of a payable nature wp,s stl'uck. I 
cannot. regard t he results obtained as at all encouraging . 
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Sections 4382-93M. 

40 acres. C harted in the name of Isaac J aco bs.. This 
section is situated to the soutb of Carson De Beers M ine, 
and on a parallel spu.r. A number of large trenches or 
open cuts have been made up the side of the hill, 
exposi ng veins of quartz, carrying a li ttle wolfi"am and 
molybdenite. They are all very small, varying from 3 
inches up to lA 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 dimensions than the size of the veins. warranted; 
and quite as much information could have been obtained 
with one-fourth of the expense, had more intelligenci,3 been 
brought to bear upon the direction of the operations. I 
do not think that anything of value has yet been discovered 
on the section. 

ALLUVIAL DEPOSITS OF TIN AT THE SOAMANDER 

R IVER AND A'r ST. HELENS. 

Th. Scarnande1' Tin and Gold Mining Cornpany. 

J . Bass, Mine Manager. This company has ·been 
recently form ed, with the object of treating, by the process 

·01' hydraulic mining, some extensive alluvial fiats 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 
su'pended. In his absence I was shown round by Mr. J . 
Bass,jun., who did everything in his power to assist me. 

T he 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 neuly across the flat. The 
most southerly of thes~ lines contains eight holes, and near 
the eastern end of the line a paddock 25 feet sq uare has 
been stripped and SOme of the dirt treated by box-sluicing. 
I was unable to learn what res nIts had been obtained. 

1 reo-ret that, with the. exception of the wash exposed in 
the paddock, and also possibly present in the two holes on 

XIX 
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either side of it, w)lich were not tried, the results of disk 
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 fall en in OJ' 

were full of water, in which cases the wash at the mouth of 
the bole was tried. From the six holes tested in this way, 
the best prospect obtained was 0'1 I ounc?s of tin ore to the 
dish. This was taken from about 2 ft. 6 in. of wash in 
the fourth hole, counting from east to west . The pros­
pects obtained from the other holes gave an average of 
on ly 0'07 ou nces to the dish. The depth of wash in these 
holes varies from ~ feet up to 4 ft. 6 in. , with an average 
of about 2 ft. 9 in. ; 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 tbe above e:;tilnate. 'l'he 
average depth of the overburden is about 4 feet . 

In the paddock mentioned above the depth of the wash 
is from 3 to 4 fee t, with one or two feet of over burden. 
Two bulk samples were washed from different parts of the 
f'r!.ce , 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 paddock where 

"bu lk samples had been taken. The extent of this better 
dass of wash was, therefore, not accurately determined. 
I was told that prospects rallg ing from one to two pounds 
of ti ll to the dis h could be obtained from this paddook. 
My informan t did not kn ow the spot w here 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 chain s to 
the north of the first. It consists of Ii ve holes. In three 
of these the depth of wash i, from 4 to 5 feet. In 
the other two it is un der one foot in thickne:-;s. The over­
burden would average 4 feet. The average prospect 
obtained from all · the holes was again 0'07 ounces to 
the dish. 

T he third row of three holes is situated about 10 chains 
r,O the north of' the second row. I n one of' these there is 
no wash present. In the other two t here is 2 ft. 6 in. of 
wash, which yielded only '025 ounces of tin to the dish. 
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Several other holes have been sunk furth er north, but I 
tried no further prospects. The wash is not of promising 
appearance, and Mr. Bass informed me that the tin COD­

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 suneyed, nine 
miles ill length, to tap the Scamander River, and of this 
some 60 chains have already been cut. Thi. is to have a 
capacity of 500 cubic feet of water per minute, and will 
give a head of 200 leet. The fall in the river being 
small, it is proposed to raise the tailings by means of a jet 
elevator. 1'he estimated cost of this work is put down at 
£5000. I 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 15 unknown. It is certain that the 
greater part of the flat is of no practical value. Excluding 
the on e patch of better-claSR 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 
puund to the yard. Reckonillg the tin as bein g worth 
£80 per ton, this would give a total value of abollt 5·4d. 
per yard. This sum has, however, to be divided by at 
Jea!t 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 g round could not be treated for any­
thing like this sum. The wash is shallow, there is little 
faU for the tailinl';s, and there would be a considerable 
amo unt of expense in removing th e timber, which grows 
fairly luxuriantly all over the flat . The only question, 
therefore, which arises is, whether the run of richer wa:;h 
which has been discovered in the southern portion of the 
flat is sufficientl y 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 h the first line of holes. To the east its extent is, 
a~ yet, qnknown~ ~s neither. of the two holes which were 
sunk in this pirectiQll reached bottom. If it extends in a 
northerly direction it must be narrow, for it has not been 
struck in any of the boles farther north . Towards the 
south it may extend for some distance, but here, also, it 
mllst be narrow. I do not think there is much probability 
of finding an extensive area of payable wash on this flat. 
The ~ountry around is composed of slat8s and sandstone, 
~n4 is by no means typical tin country. It is true granite 
does occur some distance higher up the Scamander River:, 
but we find yery little granite in the wash, and it is certain 
that no extensive granitic area has suffered denudation in 
the watershed of the Scamander River. 

The next flat on tbe river held by the company is 
situated about a mile to the soutb-east of that just 
described. ~t is sm~ll in area, but undoubtedly contains a 
leaq of tin.bearing wash running thl"Ough it. A paddock 
of about a square chain i~ area has, already been worked 
~t the top end of the lead. In 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
panYl but I am not aware what results were obtaine.d. 
The lead is, probably, about 7 chains in length, by, 
perhaps, 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 9Y one or two chains in width. 'I'he depth of th.e 
w;tsh 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 eitber end of the lead the wash has 
been worked, but ·with what results I did not hear. It. 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 ext~nsiv~ ~ydraulic scheme being entered upon. 

'I'he company has. applied for a road to be made from 
R,yan's farm along . the S~amander Riv~r to its mine. 
There ,3;re po di~cl.lI.ties, from. an engineering point of view j 
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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 is 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 15 cwt. The road, if 
constructed, would also serve Hyanjs copper show, which 
is situated about two miles north-west of th e 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. 
'fhe majority of the alluvial tin-mining carried on up to 

the present in the St. Helens District. is confined to the 
working of compaJ'atively 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 working' 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 known as containing many 
large deposits of tin ores, of which the Anchor Mine is the 
most conspicuous. 

'fhureau's Deep Lead has been carefully described ,md 
charted by M,. A. Montgomery in 1893, and as very 
little has been learned about it si nee that date, it will be 
unnecessary for me to describe it in detail. The history of 
the lead is practically tbe same as that of .everal other 
similar leads in the .N orihern part of Tasmania, as for 
example the deep leads at Derby, Back Creek, &c. 

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, Tbis we know from the 
fact that. the gutter is now considerably below the level of 
the sea; how much below this level we do riot know, but 
other old valleys cut out at the same time ill 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 
a.t 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. 
I am of opinion that in this part of Tasmania the elevation 
has now ceased, and I thiuk it possible that another period 
of subsidence has already begun. 

Rivers often form very delicate 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 H base 
level," or the level at which it neither erodes nor deposits. 
Ifit is above its base level, it seeks it by clltting; 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 cll tting process would go on 
until, owing to decreasing fall, the tl'al1sporting power of 
the water would be exactly co unterbalanced 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 wide!" and flatte,' becomes the valley. But 
now, if eubsidence commences, t.he velocity of the water 
will be still furt her checked, and the !"ive!" will imme­
diately commence to deposit, and this will continue until 
the base level is again reached, 

In the St. Helens :lnd Scamande!" Districts the raIl of 
the rivers for many miles frotu 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, which runs inland 
for a distance of five miles f!"om 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 are 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," ill order to distinguish between the gravels of the 
deep lead proper, and younger gravels which have been 
deposited in fresh water, generally by rUlluing 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 far as is known, the estuarine gravels are unpayable. 
T he latter extend inland from St. Helens for a distance of 
nearly six miles, 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 surfaa soil.-The gradual 
denudation of the low-grade stanniferous gravels 
natural1y results in a concentration of the tin ore 
in the surface soil, for the heavier particles of tin 
gravitate into the creeks more slowly tban the 
lighter particles of quartz. Large areas of this 
surface-wash have been already worked for tin;, 
often under circumstances far from favourable. 
tbe wash having to be wheeled for considerable 
distances to water. The depth is, of course" 
shallow, varying from six inches to j 8 inches ,; 
but the tin occurs from the grass-roots 4own. 
These deposits appear to be pretty well worked 
out now, though there are still a few men 
engag-ed upon them. 

2nd. Concentrations in the beds of present creelw.-A II 
the creeks flowing oyer the old lead contain 
important concentrations of tin ore. Many of 
these have been already worked, but, owing to 
the fact that the fan is slight, the miner, without 
capital, finds great difficulty in working them, 
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a.nd there are still large quantities of wash 
untouched. Recent improvements in the ma-· 
c~inery: and in the methods of wOl'killg 10w­
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 gJ'onnd, 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 dh'ectly from 
these, and, a.t the surface, they are often not 
appreciably richer ill 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, alld 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 olle other proposition which may, in the future, 
prove of greater importance than any of' the deposits 
al ready described. I 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 quantities to be themselves pay­
able, but still sufficient, when concentrated at the surfuce, 
to form very extensive deposits of payable wash. Th .. 
question arises-[s it not possible that the old gutter may 
also contain concentrations of tin ore? The estuarine 
gravels were deposited duriug 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 this only takes place when the wash is being 
continually agitated and moved about; but during the 

(, 
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time the GeQrge 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 ~luicing pro- , 
cess would be in operation. If, then, this same class of 
wash was transported by the rivel' during this . period,--· 
and we have every reason for believing it was-it is abso .. 
lutely certain that accum ulations of tin ore took place, and 
the amount of these accumulations would be proportion.al 
to the length of time which the fiver 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 accnmulations, 
of ore in their lower gravels, it is probable that similar con­
centrations will be fo und here. I 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 
dl'ive to cut the g utter at the propel' leveL Water would, 
probably, be heavy, an d adequate pumping machinery would 
have to be provided, 

Royal Ruby Tin Mining Company, No Liahility. 
This company holds Sections 5079, 4822, 5075, 4189. 

4838, 5122. and 5123, all 93,,; total area, 110 acres. 
The sections are situated about two miles west of St. 
Helens, and follow the co urse of the Golden Fleece­
Rivulet fe»)' 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 Deef> 
Lead and the granite. Through the other sections, the 
stream /lows 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 to 
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 determin e at present, owing to the bed of the 
stream being covered by a layer of tai lings from workings 
higher up the stream; and much of the ground is difficult 
to prospect, because it is impossible to sink holes in what may 
be expected to be the richest ground on account of water. 
The company has, however, satisfied itself th at whether 
this be the case or not, there is a large amount of payable 
wash in the creek which it can 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. 

A t 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, bu t with special liners 
which can be accurately adju~ted 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 
commands as large an amount of wash as possible; a hole 
or sump is sllnk by hand for the suction pipe, and the 
i"ash is then sluiced into this hole by streams of water, 
assisted by men with mattocks, forks, &c., 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 cari'ied on with a 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 
into its new position close to the working face. Very little 
water is required, as the same may be uGed 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 menti"ned of requiring little water and no fall or 
get-away for the tai lings; and over dredging it has the 
advantage that the bottom can be effectively cleaned up, 
and that logs and boulders do not seriously interfere with 
the operation. Of course, if plenty of water at adequate 
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press u"e be avai lable it may be utilised effectually in 
-breaking down the wash, as in hydraulic mining, or, failing 
the latter, a second pum p may be used to eject the water 

··onto the working face through a nozzle. 
The system is , uitable 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 workin g' 
much of the flat ground near -R t. Helens where sluicing 

"Water is often scarce, and ground water so abundant as 
to render i ts treatment by manual laho ur impossible. 

In Victoria, 10 gravel pumps of similar construction to 
that employed at the Royal Huby were a t 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 g ravel pumps wel'e also employed, 
working a total of 588 weeks, and treating 2,861,093 

.yards of wash, 0 1' an average of 4866 cubic yards per 
week per punlp. I am infOl'med by Mr. J. Travis, the 

.Secretary 'f()!" Mines and Water Supply for V ictoria, to 
whom I am indebted for the above information, that a full 
accou nt of' the syste m will appear in the next annual 
report of the Mines Depertment of that State, which will 
·be published in ahout a month's time . The sy,lem has 
also been worked with success in New Zealand . 

In the interest. of the district it is to be hoped that the 
system will prove successful, as there is no doubt t.hat there 
is a lot of ground of a similar nature to be worked. 
Unfortun ately, tbe engine employed is hardly powerfu l 

<enough for the work it has to do, but this !Should not 
prevent t he company from proving the efficiency of the 
system. The company is to he complimented on the 

·.energy it has displayed in bringing the plant into operation . 

~Fern TTee Creek. 
This is an affiue nt of the Golden Fleece R ivulet, about 

3t miles to the west of St. Helens. The run of wash, 
'which is at present being worked by Patterson Brothers, 
.runs, a pproximately, parallel to the creek. It has an 
overburden of six or eight feet of loam and sand, and an 
.aver.age thickness of three feet of payable wash, which 
.goes up to six or eight feet in the centre of the gutte,.. 
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Several prospects were washed from the Jatter witl~ 
excellent results. The ground is very fiat, and aU of it 
has to be dug out and remO\'ed by wheelbarrows. That, 
under these circumstances, the ground call be made to pay,. 
speaks well for the tin contents. A limited supply of water 
for sluicing purposes is obtained from the Golden Fleece­
R ivulet. NON.h of Patterson Bros.' ·claim, Riley and­
party are working SOUl e 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 Ibs. of· 
till. 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 a. long di stance, but 
owing to the presence of grou nd water it is difficult to­
prospect. The ground seems admirably adapted to the 
gravel-pump system of min ing; 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 tha­
eredion of the machinery. T he plant is an expensive 
one, and the undertaking shou ld not be entel'ed upon 
without careful investig'ation in this direction. J am told 
that south of the p'reSerlt workings above Russell's Dam, 
abo ut two miles of the present creek has been 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_ 

Sax,tby CrPek. 
T his is another affiuent of the Golden Fleece Rivulet, 

about five miles west of St. 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 I I ozs_ 
of tin-ore. M r. R ussell te lls me that the ground they 
work averages a lbs . to the yard, taken all through. The 
water used for sluicing and mining purposes is brought 
from one of the tributaries of the ~camander River' 
along a race eight miles in length. With their present 
arrangements the party is only using a fall of 50, feel 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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using. He also tells me that by cutting another six miles 
of race another branch of the Seaman del' River can be 
intersected, from which an abundant supply of water can 
be obtained . North of their present workings thel'e is a 
n ne face of wash ove!' 14 feet in height, from which seme 
nica prospects of tin were washed; some of · thi .. has been 
lately worked with excellent results, but work had to be 
-suspended th rough shortage of water. This 1 ground has 
,the exceptional aciv.antage, in t his district, of having a. good 
fall, so that there would be no t J'oubl6 in getting rid of 
t he t.ailings. On the whol e, there appea rs to be a large 
..amou nt of wash available, an d pro vided that an adequate 
'Supply of water i. obtainable the I'e should be a good 
opportunity for a stl"Ong company to work the ground 
by hyd.raulic mining. Before entering upon t he under­
taking, however, the amount of pa.yable wash should be 
.definiteiy ascertained. This would involve a survey of 
t he g round and a careful estimation of the tin COil tents of 
t he wash. 

'ntU,-eau's Deep .L_ad Tin Mining Company, 
No Liahilit". 

B. H. W hittle, Manager. T he company holds Sec· 
·t ions 5323·93>1, 1999·91 >1, 4284.93>1, 1473-87>!, f)279-93M, 
anG 25 1-87M; in all, 120 acres . . 'j'he sections are .ituated 
a bout five miles 'V.N.W . of St. Helens, on the western 
p ortion of the deep lead . The ground, at present, being 
worked by a party of Chinese tributors, consists of filled -in 
f resh water guttel's on the surface of t.he old lead. Q uite 
·3 number of th,,'e have been found and followed up in the 
.process of mining, though thp-y are very difficult to locate 
by surface prospecting . . T he depth of the working face 
varies from 10 t.o 20 feet, and that of the payable wash from 
L to 10 feet. Mr. W hittle informs me that, taken all 
through, the ground will average 2 Ibs. of tin ore to ·the 
yard of dirt. The water is, at present, taken from Powers' 
Rivulet. Six heads only are available, but the company 
is engaged in renovating the old race, and constructing 15 
-c hains of new Rurning, w hell it is expected that 20 head 
will be available during the winter month s, and as the new 
flaming is at a higher level a much larger area of ground 
",ill be commanded. A la rge 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 sections 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 3Q 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, owi ng to the influx of water proving too strong to 
be dealt with by hand labour. These shafts proved the· 
wash to be stanniferous throughout, some of the seams· 
going as high as t ounce to the di;h, but nothing payable· 
was st.ruck. 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
chin ery will certainly be required, and it would be lllDSP 
advisable to locate the gutter tarst by boring before the 
main shaft is sunk . 

Fenton's Mine. 
lVIr . W . Fenton. is working an excellent run of wash to 

the north-west of Thureau's Deep Lead Company. The 
depth of his face i. at least 20 feet, and he tells me that 
the wash will average 4 lbs. to the yard. The l ead is a 
fresh-water deposit on top of the old estuarine gravels. 
I-Ie is unfortunate 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 
so uth of T hureau'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 
.upply of water from the Oroom and George rivers. Tbe 
scheme involves the cutting of 3-l miles of race, and the 
erection of 2t 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 011 the mine to 
show me round. The surface gravels and soil have 
already been largely worked for tin, and there is .. 

I 



301 

probability that fresh-water g utters, such as occur at 
Fenton's, and Thureau's Deep Lead Company's sections, 
will al<o be fou nd here. The sy ndicate, 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 effi cient 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 success. 1 was unable to ascertain what investi­
gations had been made as to uetermining the tin con.te nts 
of the wash. The quantity available is very large . 

The Rose Tin Company, Limited. 
Henry Lansdale. M ine Manager. rrhis company was 

form ed in London to work the sands on the Sout.hern 
beach of Gecrge's Bay for tin, by means of dredging. 
The company holds a number of sections along the beach 
t.o low-water mark, and several others embracing extensive 
sandy flats in t he vicinity. The Manager informed me 
that he had been greatly disa ppointed with the results 
obtained so far. A great number of prospect holes had 
been put dow n along the beach and over t he flats, but tbe 
great majority of these only contain a tew colours of tin -to 
the dish. I n one place only is the beach sand anything 
like payable , sO far as has yet been proved, and here, M r. 
Lansdell estimates it to carry Ii Ibs. to the yard. U nfor­
tunatel y, at this point the wash is very shallow. The 
cqmpan y has purchased a Priestman D redge, with the 
object of prospecting: the sands below high-water mark , 
and at the time of lIly visit this was in process of .erection. 
I fear t here is little chance of anything payable being 
·discovered. . 

I have the honGur to be, 
Sir, 

Your obedient Servant, 

GEORGE A. WALLER, 
Assistant Government Geologist. 

W. H. WALLACE, Esq, 
Secretary for J.l1ines, Hobar t. 



RE,PORT ON THE TIN-MINING DISTRICT 
OF BEN LOMOND 

"S IR, 

• 

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

ACTING on instructions received fi'om M r. W . H. 
'l'welvetrees, Government Geologi:-:.t, I left Launceston on 
the 1 UthJ une to examine and I'eport upon the tin-mining 
·distri ct of Ben Lomond. 

rIhe field is a large one, and will , I th ink, in the near 
future, become important . There was only one tn.ine 
actively engaged in mining operations at .tp.e time of my 

. \:~sit.; but 1 do not think that this is a state of affairs wlJich 
'will be of' long duration . rin ore is distributed more 0 1" 

less fi'eely oveJ' the whole district, and t here 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 ~nto permanent 
ore-prod ucing mines, but, I think tha t, in a distrkt like 
thi.s, where tin ore o~curs, not only in smail vp,ills and 
~tr·ingers, bu t also in large and massive formations, it is 
.safe to. predict that some really good mines will be 
deyeloped which will contribute in no small degree ti) the 
mineral output of the State. 

Ben Lomond is situated about 14 miles north of Avoca, 
and the mining dist.rict 1ies to the south of the mountain. 
The general geology of the district is, with the exception 
-of some of the occurrences of th e greenstone and Mesozoic 
strata ( which do not affect the mining industry in this dis­
trict) very simple. T he general features of the cou ntry are 
shown qpo.n the geolog'ical sketch map of the district 
(Plate 1.),. and the geological section (P late II., F ig. 1.) 
appended to this report. T he bedrock of the district is 
grauite of Devonian age. This rock solidified under· a 
probably massive covering of Silurian sedimentary rocks­
slates, 8andstolles, &c. j but t hese ha ve 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 no rth-east.ern parts of the field , where, in the vicinity 

-of Storey's C reek, a considerable area is sti ll covered by 
Siiu!'iall strata. These rocks are also found in t he north­
we~tern portion of the field , and further south , very small 
isolated patches are sC'metimes encountered on the summits 
of the bighest ridges. The denudation and removal of the 
Sil ul'ian strata must have taken place during the later 
portion of the Devonian pflriod, for, lying on the top of the 
grani te, 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 

~denl1ded, and in the southern portion of the field, are 
for the most part confined to the tops of the f2;ranite sp urs, 
'whel'e t he harder grits and sandstones hq.ve 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 qu ite a thin layer of Permo- . 
'Carboniferous stmta, and throug h this the granite outcrops 
·frequently. Further north, on the slopes of the mountain 
'itself, the Carbolliferous strata increase in thickness until 
the perjJendicular cliffs of columnar greenstone, which form 

·the massive capping of the mountain, are reached, The 
contact however, of the columnar greenstone and the 
·Permo-Carboniferous rocks is obscured by. heavy talus of 
.greenstone blocks fallen fi'om the mountain. Next to the 
'Permo-Carboniferous strata in question of age are the 
Mesozoic strata, which are mentioned by Mr. Montgomery· 

· a~ occurring on the mountain at an elevation of 4000 feet 
·above sea-level, and apparently, from his sketch, overly­
ing the g reenstone. 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, 
appal'enlly underlying the greenstone. These rocks are 

-exposed in steep cliffs, rising up on the western ~ide 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 
·ea1;tern side of the creek we find hOl'izontal Permo-Car-

.. Repol't on the Ben Lomond District, 5th May, 1892. 
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boniferOllS sandstones resting on the granite. The position 
is a difficult one to explain, unless we assume that faulting 
on a very larg-e scale has taken pla ce. 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 an other 
explanation , 

T he eruption of greenston e took place towards the end 
of th e 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 perplexi ng, 
sometimes overlying', sometimes underlying, and Some­
times breaking throug h these rocks; but in order to obtain 
a safe interpretation of all t he phenomena presented, it 
will require a much more exhaustive examination than I 
was able to give it. The greenstone question is one of the 
greatest practical importance in connection with OUl' coat 
measure., and I believe a careful study of the nen 
LOl1l0lld district during' the summer months, when the 
Mesozoic measures 011 the moun tai n could be examined 
and compared with those occurring in the valley of Gipps 
Creek, would yield much val uable information. 

The district IS of' great in terest frurn the point of' view of 
the mining geologist, as affording much evidence cOflcern­
ing the origin of metalliferou~ deposits. As everything 
which throw s light upon this subject is not only of absorb­
ing interest, but of great practi cal importance, I consider 
it advisable to describe the occu rrences somewhat in detail. 

T he majority of t he g ranites 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 c'Ystals of the Ca rlsbad 
twin type, distributed porphYl'itically through the gro und­
mass of t he granite, which is composed of a fin er-grained, 
but th oroughly gnmular mixtul'e of quartz and feld spar. 
In mallY places a rock very mu ch finer grained than the 
granite, but composed of the :-:ame constituents, is to be 
seen. Only once did I observe th is rock in situ, and then 
it form ed a small dyke in the g ranite . Itis probabl e that 
the other occurrences are of the !:lame nature. Quartz 
porph yry also occurs, sometillles fOl'ming th e 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 dou ble-ended crystals of quartz dis­
tributed through it. T he granite is traversed by numerous 
veins of pegmatite, varying very largely in corn position ; 
occasionally they are found composed mainly of giant 
crystals of quartz, feldspar, and mica, with needles of 
tourmaline, and in one conspicuous in stance, with very 
large crystals (up to 2~ in ches 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 heryl under the microscope, and has proved the 
presence of minute enclosul'es of liquid carbonic acid, 
proving that the mineml has been deposited under con­
ditions of very high pressure. T he pegmatite veins very 
frequently contain tin ore, and in one edse, the old Lomond 
Mi ne, extremely rich patches of tin ol'e were found in a 
small vein of pegmatite. A careful study of these 
pegmatite veins pl'oves indisputably that they pass over by 
insensible gradations, i.e.- by loss first of mica and then 
of feldspar-illto qual'tz-tourmalina veins, which are 
usually more or less tin-bearing, and these again pass over 
into plain quartz veins, with only, very occasionally. a 
content oft.in oxide. However, these veins of'toul'rnaline­
pegmatite, tourmaline-quartz, and quartz, although all are 
at times tin-bearing, do not by any means represent the 
typical tin ore of econ omic importance in the district. 
A very small proportion of the tin is found in the veins 
themselves; it is found very much mure abu Hdantly in 
the rock on either side of the veins, and very often the 
vein is so small and so insignificant, ill comparison with 
the impregnation wbich has tak en place from it, that it 
may very easily escape notice altogether. The typical 
tinstone of the district occurs as a hard, highly quartzose 
g ranular rock, seldom containing true mica, but frequently 
a massive mineral of almost the same composition, locally 
called porphyry, steatite, talc, &c., but really, I thillk, 
being a variation of one of those massive muscovite::; 
which have been grouped together under the general uame 
of pinite. Chlorite is also almost always p resent, even in 
the hardest portions of th e stone. Tourmalille occurs 
sometimes in large quantities, but more often in the normal 
tinstone it is absent. F luorspa.r is apparently alwa.ys 
present; it occurs somewhat sparingly as the fillillg of 
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small veinlets running through the stone, tbough occasion­
ally it is met with in larger masses. Of tbe metallic 
constituents, tin oxide (cassiterite) is the most abundant, 
and the only one of commercial importance. It occurs ill 
nne grains and erystals throughout the stone. Besides 
this, we find in small quantities, blebs of galena, black 
2incblende (marmatite I, chalcopyrite, arsenopyrite, and 
pyrite, distributed through the stone. These minerals also 
occur in small irregular veins and patches, and one case is 
recorded ill which a considerable mass of argentiferous 
galena, assaying 80 ozs. of silver to the ton, was found in 
the tinslone at the surface. The component minerals 
are not evenly distributed throughout tbe tinstone; often 
it is com posed entirely of granular quartz, and, as a rule, 
quartz is very much 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 case it is often bighly tin-bearing. Topaz is 
apparently absent. Genetically, tbe tinstone is closely 
allied to greisen, but as mica is absent, I think it advisable 
to retain the miner's term, tin~tone. The German miner 
has the convenient term" zwitter" for such stone, but I 
am not aware of any English equivalent. Tbe terll! tin­
.tone must not be taken to imply that tin i. necessarily 
present in payable qualltities. 1 believe it ... iIl always be 
found to contain some tin, but the tin content may fall so 
low 8S to become p~ctically indeterminable by ordinary 
methods. 

The boundary between tbe tinstone and the granite is 
not marked by any defined wall; there is rather a pass­
ing over from the one to the other, tbough tbis cannot be 
,said to be gradual, since it takes place witbin the space of 
a few inches. The stone in the vicinity of the granite is 
apparently always poor in tin. From tbe nature of the 
boundary existing between the two rocks, only one con­
clusion can be arrived at, namely, that the tinstone is a 
product of the alteration of tbe granite. This conclusion 
is 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 
examinatiun of the district I was able to identify tbe form 

-
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of the original porphyritic crystals of feldspar occupied by 
the following mineral, :~( I) cassiterite; (2) cassiterite 
and quartz; (3) chlorite; (4) chlorite and quartz; (5) 
pinite; (6) tourmaline. This amount.s to definite proof 
that all these minerals occur as a replacement of' the feld­
spar in the granite. 'rhe replacement is of course not 
evident in all the stone; it is only occasionally 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 feld spar has certainly 
taken place by all these minerals in some instances goes 
far to prove that the whole mass of the stone has been 
produced by similar alteration. 

I t 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 composition of the solutions may 
be inferred trom 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, zinc, 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 lllay 
assume that the solutions emanated from this rock, and 
are the result of a process of differentiation dUl"ing 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, &c., 
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, po!;sesses extrf~mely 
active chemical properties which are capable of bringing 
about profound alterations on the wall-rock of the fissure 
in the cooler parts of the gJ'anite mass. It is very 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. Daubree, the illustrious 
French Geologist, long ago proved the extraordinary 
chemical activity of superheated steam containing boron 
and fluorine, 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 phenumena 
connected with tin deposits. 

The above theory, known as the H pneumatolytic " 
theory of the origin of tin ore deposits, is that which is 
now very generally accepted by mining geologi~ts as afford­
ing a good and gufficient explanation of the facts as 
observed. I have dwelt upon it at some length for two 
reasons: in the first place the Ben , Lomond district is 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, zinc, and gold. It 
has already been pointed out that besides tin ore the 
deposits in the Ben Lomond district contain small quan­
tities of copper, iron and arsenical pyrites, argentiferous 
galena, and zinc blende (rnarmatite. ) 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 thl7 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 belong 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 
patch cannot, however, be regarded as the typical mode of 
occurrence of galena in the district. J ndging from the 
descriptions which have been given me, I think there is no 
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. I think it is also 
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very possible that a little gold will be found associated 
with the pyrites of t hese deposits. It is generally got in 
small quantities by alluvial miners when working the 
surface gravels for tin. 1 think t here is little doubt tha t 
its origin is to be found in t he pyrites of the tirlstone 
-deposits. 

Now, th e geological proof of the derivation of ores of 
copper, lead, zinc, silver, and probably gold from the 
granit.e by " after-action" processes, is of great interest to 
the stndent of Ore deposits, for it opens up the question as 
to how far these pneumatolytic processes have contributed 
to supplying the metaIlic constituents of deposits other than 
those of t.in. In the Ben Lomond district there is ofte n a 
distinct tendency fi) 1' the copper contents of the veins to 
increase, and one 0 ]' hyo of them have been actually 
opened up for copper lodes. I n my report on tile 
Scamand er R iver Copperfield I have suggested a similar 
origin for the copper deposits in that district. Subsequent 
microscopic examination of the ores and rocks from the 
Scamander arld St. Helens districts has gone far to con­
fir m th e views I then expressed. On the whule, I think 
we have in this question a fi eld for investigation which 
may p rove to be extremely fertile. 

T here is one other mode of occurrence of tin ore in the 
B en Lomond district which I must melltion. It consists 
of a hig'hly feldspathic, ratb er fill e-gl'ained . rock , contain­
ing, as far as can be seen with the naked eye, quite a sub­
ordinate amount of quartz. This tin oxide oceul's distri­
bu ted through the ~tone in fine grains, and , I believe, is a.n 
original accessory constituent. I did not notice any othe l' 
minerals present. MI'. 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 . T he exact nature of th is 
rock is at present obscUI·e. 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 product of differentiation dUl'ing the consolidation of 
tbe gJ'ani te. allied to t he pegmatites, but of earlier birth, 
and deposited from a less aqueous solution. 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 ~ilica in the solution: 
being carried on and deposited at a higher level. 

Besides the quartz veins associa,ted with the veins of 
pegmatite and the deposits of tin ore, there is a another 
totally differellt set of' quartz veins rnnning, as a l'ule, 
parallel in strike, and sometimes also in dip, with those 
already described. T hese veins are usu9.11y much larger. 
The quartz is of an extremely dense, massive, almost 
chalcedonic, appearance, and often contains a 9'0od deal of 
iron pyrites. Very often the quartz retaInS the im­
pressions of crysta.ls of some mineral crystallising in 
cubes, probably pyrites, bnt every vestige of the minerai 
has been removed. These quartz veins al'e very much 
younger than the veins which are associated with the tin 
ore deposits. The latte,· are always cut off quite sharply 
by the Permo-Carboniferous measures, anti, therefore, 
we,·e alread y fOJ"Oled before the latter we,·e laid down. 
But t.he newer quartz veins pass up from the g ranite into 
the Perrno-Cal'bonife1'Ous strata. This is weH 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 
tbat about 12 feet in from the adit-mouth a strong quartz 
vein was cnt, 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 foUl" 
feet, and been replaced by quartz. These younger quartz 
veins are widely distributed all over the district j they <1re, 
apparently, quite barren, containing no mineral of economic 
importance; but they sometimes appeal' filling the same 
fissure as the older quartz. [noticed one excellent 
example of this on Section 4851-93>1. The fissure had 
evi~ently been reopened, and the younger quartz now· 
occurs as a filling of the druses in the older vein. 
_4.nother 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 familial' with the appearance of 
these veins. 'l'hey are easily recognised , and should uot 
be confused with the veins which al'e 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 th e Permo-Carboniferous stmta, anci, in some 
paJ·ts of the district, the whole of the pYJ'ites has been 
removed, and the veins occur as big gossan lodes. Many 
of these were taken up for silver at one time, though , 
according' to M r. Montgom'ery's report, it is very doubtful 
if a t.race of sil ver has ever been got from them. 

As throwing further light upon the age of the veins of 
this q uartz-PYl'ite fOJ'mation, I must mention a remarkable 
formation, to be seen at t he contact of the greenS-tone and 
the gran ite, near the Mount Rex Mine. Between these 
two rocks there exists a vein filled with frag ments 
of Permo-Ca rboniferous sandstones and shales, tightly 
cemented together with the same dense quartz as is found 
in the younger veins in the granite. · This vein also con­
tains iron pyrites and, in parts, the same illlpressions of 
crystals of cubes which I noticed in 80 many places. I 
think t.here is no room for doubting the identity of this 
quartz with that occurring in the veins in the granite. T he 
vein can be traceJ for at least over a mile in lengt h, 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, a.nd, 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. T he greenstone eruption took place towards 
t.he end of the Mesozoic period, and th erefore the quartz 
veins a re p l'obably of Tertiary age. This OCCUITell ce is 
worth bearing in miud 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 peJ'iod up to the Tertiary. 
I think it will probably he 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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Tlte Mount Rex Tin Mining Company, No Liability. 

Mr. Mark Ireland , manager. Th is company holds 
Sections 4345-93>1, 1608-9 IM, 3473-93M, 1191-87>1, 1520-
87 .. , 4547-93M, with a total area of 240 acres; also eleven 
other sectio ns. with a total area of 400 acres. The latter 
are situated about 2t miles north of the mine, and are held 
for the purpose of securi ng an extensive dam-site and 
water reservoil' . The mine is about five miles north-west of 
Avoca, with which it is co nnected. by two rough cart-roads. 
The most direct of these is about six miles in length, but is 
so steep in places, and in such bad re.pair, that it is impas­
sable fur cart traffic. The other road is veJ'y circ nitous, 
being about 12 miles in length, but. as the grades are 
better, all the mine supplie~ are at present brought by this 
route. The Government has lately agreed to spend -£500 
on a new road to the mine, and I understand that a fail' 
grade has been obtained, following ill general the shorter 
of' the two present roads. T he mine is situa.t.ed near the 
boundary of the granite and the g,·eenstone. three of the 
company's sections being almost entirely in the latter rock 
(.<ee P late I). Toward, the north the granite is overlaid 
by horizonal layers of granitic wash and sandstones of 
Permo-Carboniterous age. The granite is com posed almost 
completely of quartz and feldspar, with the latter often 
developed ill Inrge crystals. Several tin-bearing Jorma­
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 11 91 -87><, and all the energy of 
the company is at present bein g concentrated upon this 
deposit. It consists of a large Hlass or chimney of tin­
stone, from 60 to 80 feet in diamete,.. A general idea of 
the shape of the fOl'mation may be gathered from Plate 
III. Fig. 1 is a 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 gra.nite as far 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 
dilfe"ent at the two levels. It is almost 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 sout.h . A t the 
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'"ppel' level ( Fig. 3) it appears to be a little IVest of north, 
but at the lower level appears to be a little east of north, 
"The g-e neral strike of many other tin-bearing veins in the 
district is a little west of north, and there is some reason 
.for believing that tllis will also prove to be the case with 
the Mount Hex deposit. The lattel' is often traversed by 
-small quartz veins, whi ch have a general strike west of 
110rth, and it is in all probability these which have seJ'ved 
.as th e 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 appeal' to have 
any rpgulal' strike. As has already been shown, the tin­
stone has heen formed by the altemtion of the granite 
uTlder the action of hot min eralising waters or vapou rs. 
It is not defini tely known what the condition~ nre which 
determine the alteration of the granite in certain places, or 
why some parts of the gra.nite shou ld be altel'ed for 20 01' 

30 feet away from the fissure which has brought the 
mineralising sol utions, while in othel' pat·ts the alterat.ion 
has only extended for", many inches. It is probably du e 
to the ilTegular di~tribution of minute fissnl'e:o; and cracks 
-through the original gl'anite. I-IO'fvever this may he, the 
fact remains that ill all tin -mining districts the zones of 
impregnation are some\v!Jat irregular in their OCC ttrl'ence, 
The shape is usually more or less lenticular, and ill all pro­
babili ty t.his will be in general the shape of the Mount Rex 

.deposit. vVhen mining operations have proceedeu fUl'ther, 
the axis of the lens-shaped mass will be more accu rately 
determined, and it will pi'oba~ly be found that. it co ntinues 
in the direction of its greatest length as a vein, OJ' series of 
veins, with more or less alteration of' the wall-rock. These 
should be followed up in str ike, with the object of discover­
in~ other lenticular masses, of the presence of which 

~evldence at the surface is not entirely wanting. 
Besides tin, the stone contains small quanti ties of galena, 

copper, iron and arsenical pyrites, and zinc blende (mar­
rna-tite). T hese minerals cannot be separated by mechani­
·cal means, but, by a process of roasting the first COTI­

<Cen t rates, re-dl'essing, and leaching with dilute sulphuric 
acid, practically everything but the lead can be el imi­
nated. The latter is, however, present in Stich small 

.q uantities in the bulk of the stone thai it is not anticipated 
,that the value of the bullion will be greatly depreciated; 
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in fact, 1 understand that local bu),ers are prepared to paye 
foJ' the tin, after usual deductions for freight and smelting: 
charges, &c') at the rate of 308. pel' ton below the Current 
price of the best Australian tin. 

I( will be seen from plate III. that a large chamber has­
been excavated at a depth of about 80 feet li'onl the sur­
face. Part of this had been mined before the present.. 
company took over the property, and I have been unable 
to obtain accurate information as to the atl1()unt of tin . 
actually won. The present company has cru shed I 160 
tons, with the very satisfactory return of 81 tons of con­
centrates, or nearly 7 pel' cent, The latter averaged 68, 
per cent. of metallic tin, and, after treatment in Sydney,. 
were sold at a satisfact.ory figure. A shaft has been sunk 
to (.he 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 until ,.­
at a dist.ance of 126 feet from the shaft, the granite was 
again met with , making the deposit in this direction 78. 
feet wide. A t 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 crosscut. In three of these the 
granite boundary has been reached, but (he fourth, or most 
nortllerly "f the cross.drivag·es, has not yet struck the 
cuntcwt. S ince my visit, this drivHge has been extended, 
from 20 feet to ~6 feet, and is still reported to be in tin­
stone. The width of the deposit in the direct.ion of this 
cross-drivage is proved to be over 74 feet. As regards 
the tin content of the ore at the lower level, th is 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 £i'om the chamber, which 
yielded 7 per cent. of concentrates, might be taken as a fair 
bulk sample. It is true that the stone was taken jllst as it. 
came, and was not picked or clas.sified in any way before 
crushing, but several very rich bands of ore were struck, 
which must have had tbe result of raising' the average of 
the sample above t.hat · 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 fig lire. If the deposit will bulk a ile-fourth 
-of this amount th t:: mine will st ill be a very payable one. 
The tin contents are by no means uniform-rich billlds and 
patches occur along with poor ones- and a correct idea 

·can only be obtained after large pal'cels ha ve bee n treated 
;n the battery. For the pre:;e nt, all that can bE' said is 
that some of the stone is very rich; a large portion is 
certainly payable; and it is quite possiLle that, undel' 
the economical conditions for mining and treatment which 
the mode of occurrence 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 an idea of the 
amount of stone available, 1 have estima.ted the amount of 
'stone now proved to exist between the crosscut and the 
bottom of the chamber: this amounts to 25,000 tons. The 
-actual amount between these two levels must be mOl"e than 
·this, hecause the limits of the deposit have not yet been defi­
nitely determined. Thore can be ver), little doubt as to tbe 
ore-body living in deptb. P "om all we know of tin are 
.<leposits, they al'e certainly of deep-seated origin. Tbe 
.present position of the surface of the ground can have had 
nothing to do with the deposition of the tin, beC'al1se the 
-surface has only been bl'ol1j'O"ht to its present position by long 
periods of denudation. am at lhe time of the deposition of 
the tin must have been many hundreds, more pl"obably 
thousands, of feet higher t.han it is at present. Moreover, 
·we are unacquainted with any means by which a concentra­
t ion of tin oxide could be brought about by surface \Vater~, as 
this substance is unsoluble in a.ll the acids occurring in these 
waters. The soft and decomposed portions of the deposit 
may have been enriched by a mechanical process of COll­

'Centration, but these patches are only very small and 
unimportant. The bulk of the tin is contained in tbe hard 
'quartzose tinstone. Even the Ben Lomond district 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, 
bnt because, owing to the low price of tin and the increased 
cost of mining, tbe venture ceased to be profitable. I 
-think there is eve,'y reason to believe that the Mt. Rex 
'deposit will live down to very great depths, though its size 
.. nd 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 tuns of silver-lead. 
ore were taken out, which are said to have assayed as much 
as 80.",s. of silver to the ton. The old compally drove· 
an ad It 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 are. The mixture of­
galena and tin proyed a most unsaleable prod uct, and 
cast a cloud over the prospects of the company for many 
years. Happily, below the old adit level (i.e. the top or 
the present chamiJer) the percentage of galena in the ore­
has decreased very much, and is now so small as not 
serionsly to affect the sale value of the tin are. I think 
there is no doubt that the galena which was found in the 
upper-levels was prin cipally of secondary origin, due to 
the leaching out by surface water of' the lead from portions 
of th e deposit. now removed by denudation. and the pre­
cipitation of the same at lower levels. If this is the case,.. 
there need be no fear of encountering other large ma$ses of­
highly l"efractory ores in depth . 

About 7 chains north of No. I deposit, which I have just 
described, another tinstone formation is exposed in some­
t1'ellches and open workings. We may call this No . Z 
deposit. From No.2, about 20 tons of stone have been 
stacked for a trial crushing. The stone is of the sam.e 
nalure as that occurring in the other deposit., and contains 
nice visible tin. It wilI be very interesting to learn if this 
deposit is connected with No, I. I think it will prove let 
be another lens-shaped mass connected with the sami? 
series of veins which traverse No. 1. It is a promising 
show, and should receive attention as soon as work on the 
present ueposit is placed on a firm footing. 

On the eastem pOl"tion of Section 1520 a thil"d (No.3) 
depo.it exists. Two old shafts have been sunk about 50 feet 
a part, from which some stoping has been dOlle j an open 
cutting has also been made. The formation is a large one., 
and apparently strikes about 70° west of north. Some 
very rich stoue was obtained in yean- past, and the remains 

1 



" 

317 

of an old stamp-shoe and sprin~er still exists where a party 
of working men were engaged m 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 we"e put through the battery from t is place, and 
are said to have returned 6 per cent. of ore, assaying 73 
per ce nt. 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 ta ken 
out with t he object of obtaining a trial crushing. The 
stone looks well, and apparently carries a fair percentage 
of tin, 

T he company has latply erected a 20-stamp battery, 
with a complete concentrati ng and calcining plant, for the 
treatment of their ore. The battery is situated in a con­
venient. position below the main shaft. The 01'8 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, whi.ch 
delivers into tour challenge o,'e-feeders. The battery 
('on~ists of 20 heads of 1 aaO-Ib. stamps, crushing to 
14 mesh. The pulp passes through a pail' of spitzlutten, 
which separate the sands from the slimes. The fonner are 
treated on two compartment ji.gs, and the lauer, after 
further classification, in spitzkasten, are treated on 'Vil fley 
tables. The w hole of the tailings are to be passed (lver a 
pair of M unday's concave buddies, with the object of 
catching any tin which may have escaped t he other saving 
appliances. The calcining plant attached to th e battery is 
of somewhat novel design. It consists of six circular 
compartments, separated from each other by steps and cast­
iron bridges. The draught from the furnace passes 
successively over the ore cOlltained in the compartments. 
In each of these there is a revolving arm or raJdle, 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 oj' closed at will, and thus 
the rate at which the ore tra\'els frum one compartment to 
another can be regula.ted. In order to prevent the cast­
iron bridges and raddles from burning away, those belonging 
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to the first two compartments are water-jacketed. It 
is expt"c ted that the temperature in the ot her comp<tl"l. ments 
will be so low that water-jacketting will be unnecessary. 
I alll doubtful as to the wisdom of introdueing a new 
machine like this on a mine which isjtl$t starting' opera­
tions. As a rule. thel'e are quite enough ri sks to be run 
in the millillg part of the venture, without trying 
experiments with new machinery. 

The fi I'st concentrates £i'orn the jigs and Wilfleys are to 
be calcined to get rid of the sulphul' and arsenic, and then 
re-dressed. This will eliminate the greater part of the iron 
originally present in the pyrites, but n ow converted into 
oxide . The second concentrates will be leached with 
dilute sulphuric acid, in order to. get rid uf the zinc and 
copper. Lead, uufortunately, cannot he got rid of by this 
means, on account of the in sol ubility of the sulphate. 

The Mou nt Rex Company has secUI'ed a most exten­
sive dam-site and water reservoir, and its capable 
mallager has projected an extensive scheme fiu' water 
conservation, upon the capabilities of which I am instructQd 
to report by the Hon. the Minister for Mines. 

The scheme involves the construction of two large darns 
on Egan's and Buffalo creeks, about 2t miles nort.h of the 
mine. North of the darn-sites, the creeks flow through 
extensive marshes, which extend almost to the foot of B en 
Lomond, and are separated from each other by a low, fiat 
ridge. The largest of these dams, that on Egan's Creek, 
bas already been constructed in part, but in the complete 
scbeme it is intended to increase its present height by 16 
feet. W hen complete, this darn will be 1120 feet in lengtb, 
and will give a maximum depth of 41 feet of water ill the 
reservoir. The darn on Buflido 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 Jarge a 
catchment area as possible, the company P"opose to con­
struct a race 3 wiles in length, bringing the head waters of 
tbe Ben Lomond R ivulet into the watershed of the 
Buffalo Creek, A temporary race is being made to bring 
the \vaters 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 tbe mill g·oing, 
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except during the very driest portion of the summer. 'rhe 
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 .Ll!Iining Standard, N uvember 
22, 1900 . The site is a magnificent one, and when com­
plete will dam back the water for nearly a mile up 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. 1'he catcb ment area. 
3. The rainfall recOl'd for the district. 

Concerning the first of these items, t his canuot be 
ar.curately determined without a very careful contour 
survey of the reservoir; this was out of t he question ill 
my necessarily hurried examination, and I had to content 
my self with somewhat rough rneasuremellts. r estimate 
the capacity of the two reservoirs, wben com plete, at 
300,000,000 gallons, or 1,3:34,300 tuns of wat.er. This 
estimate is liable to an error of perhaps 25 per cent. , but 
I thillk it is nea.1' enough for the purposes of the present 
estimation. 

In estimating the catchment ar ea, I was at a disad­
vantage in not being able to ascend Ben Lomond on 
account of the snow; I therefore could not tell what pro­
portion of the t.op of the mountain, and this i.5 very large 
in Hl'ea, was to be included. I have tberefore been com­
pelled to make a conservative estimate, and one which I 
think will be exceeded. Mv estimate of'the catchment. 
area is 6000 acres. " 

I have before me the rainfall records of the districts of 
Avoca, Onnley, Fingal, and Matbinna, all ill the vicinity 
of nen LOlllond. Of' these the rain fail at A voca is 
decided ly the smallest j it is, however, the nearest station 
to our catchment area, and I have based Diy calculations 
upon it. Tbis is certainly very well withi n the mark, as 
the greater par t of the catchment area is on Bell LOll1olJd, 
where the rainfali is no doubt much greater than that at 
Avoca. 

In the following table column 1. g ives the average 
monthly rainfall for the last ten years. Column II. gives 
the monthly rainfall for the driest year during the last ten 
years-WOO :-

XX! 



320 

TABLE r. 
RAINFALL AT AVOCA. 

Month. 

January, ............. , . . . 
February ...... ....... .. 
March ............. . .... . 
~ril ................... .. 

Juie ',::::::::::::::::::::: 
July .................... .. 
August ........ ....... .. . 
September ...... ........ . 
October ................. . 
November ............• 
December ............. . 

TOTAL .• •.• •.•...•.• 

I. 
Monthly Average. 

1'474 
0'578 
1'353 
1'992 
1'421 
1'676 
1'628 
2-141 
1'634 
1'501 
1'102 
1'443 

17'943 

Il. 
Drir.l)t Year (1900.) 

0'89 
0'45 
0-42 
1 ' 01 
0 ' 40 
1'00 
1'58 
2'61 
0 ' 23 
1'12 
0'57 
1'37 

11'65 

In my estimate I have used the figures in Column II., 
that i~, I have taken the lowest rainfall of' any year during 
the last ten years . Before these figures can be used, 
however, we must alIo'w for abso l'ption. evaporation, &c. 
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 dl'y months. I 
have, therefore, used these factors, the formel' fol' all months 
t he rainfall of which was one inch and over. and the latter 
when the rainfall was uuder one inch per month. From 
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 
month ly rainfall in inches after a llowing for absorption, &c. 
Column II. gives the amount of water in tons which the 
rainfall in Column 1. represents over the catchment-area 
of 6000 acres. Column III. s-ives the amount of water 
in tons taken from the reserVOIr each month, and Column 
IV. gives the contents of t he reservoirs in tons at the end 
of each month. The table starts with August, the wettest 
month, when the reservoir may be supposed to be full:-
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Month. 

-_ .. _ -
August ." . .... . 
Septem ber ., . . 
October ...... . 
November ..... 
Decem ber , .. " 
JanutLry ...... . 
February . ..... 
March ........ 
April. .. .. ..... . . 
May .... . """ . 
June ........ ... . 
July .... " ... " . 
August ......... 

I. 
Avat\a.bJe 
Rainfall. 

-----
(inches.) 

0'092 
0'784 
0'228 
0' 959 
0' 3511 
0' 180 
0' 168 
0'707 
Q. HiO 
0'700 
1'106 
1' 827 

32 1 

TAllLE 11. 

II. 
Water flowi ng 

to 
Reservoir. 

----
(tons) 

55.200 
470,400 
136,800 
575,400 
213,600 
108,000 
100,600 
424.200 

96 ,000 
420,000 
6()3,tit)O 

1)096,200 

III. 
\\rater taken 

from 
Rcscn'olr. 

----
(rons.) 

363,400 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

IV. 
Content of 

Reservo!r at 
end 01 Month. 

----
(tOll S.) 

1,339,300 
1,031 ,100 
1,138,100 

911 1500 
1,123,500 

973,700 
718,900 
456,300 
517,100 
249,700 
306,::lOO 
606,500 

1,339,300 

T his pl'oves the water scheme to be ca pable of atfonling 
a constant supply of 363,400 tons of water per month. 
Assuming the watel' is u:-;ed f'OI' 25 days in each I/.Ionth, 
t his represents a d.ily supply of 14,5;16 tons, or :3,256,064 
gallons. I f's timate that the battery and concentrating 
mill now being erected at the l\:fo unt Rex Min e will 
J'elluil'e 1,500,000 ga!lons dai ly when working three shifts, 
There will , therefore, be C:t surplus of 1,756,004 gallons, 
or a little ovel' eigh t Tasma.llian sluice-heads per day of 24 
hours during 2"3 days pe l' month over and above the 
present requirements of' th~ cOlllpa.ny. As I have a lready 
pointed out. the estima te is ha~d upon the driest year in 
the last. 10 years. The wettest year in this period had 
nearly twice the ra infall of t.he year taken. In thi:;; case 
the supply would, of COU I'se, be much gl'eater , but not 
necessarily proportionately g l'eater. D uring wet weather 
~nl1c h watel' will be lost, owing" to th e dam being full. 

The land held by the Mo un t Hex Company for its 
reservoir site is. , of cour..-e, all low-lying, and a large por­
tio n of it is co vered by Perillo-Carbonife rous stratn . It is 
possible that, in that portion which is not covered by these 
;;trata, tin lode~ may exlst., but none have so fur been 
::I iscovered . Flat grou nd is not, as a general rule, a likely 
p lace to look for tin lodes, for the very ,,000 reason that, as 
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!J.. I'ule, they are accompanied by an induration 01' harden­
ing of t.h e g l'anite in _their vicinity, and this naturally 
produces irregulal·j ties in the surface as denudation 
prog resses. 

Section 376 -93M (40 acres), A. J. Ritchie. This 
section is situated d irectly north of the eastern portion of 
Section 1520-87M, belonging to the Mount Rex Company, 
About the centl'e of the section, and di"ectly 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 Hex Mine . North 
of this again , there is a second shaft sunk on similar stone, 
containing a li ttle tin, together with pyrite, marmatite, &c. 
B oth these shafts were full of watel', so that the stone could 
not be examined in situ , nor could anv idea be obtained as 
to its extent. T he stone is of a fa~vourable appearance, 
and is we}] worth tes ting . 

Section 3677-93" (40 aeres), A . J. Ritchie. This 
section is north and adjoining Section 1191-87M, belonging 
to the Mount Rex Company, and the Mount Rex No . 2 
deposit is situated only a couple of chaius from the 
boundary. O n the southern portion of this section, it 

~trong to urmaline lode has been exposed in several 
tl"en~hes, and a. shaft has ueen sunk upon it for some 
dista nce. A little tin appears to have been got, but th e 
tourma line stone I'eems, for the most part, barrell. 

A quartz vein so me teet in t hickness, belonging to t.he 
yo nnger quartz pyrite formation, occurS near the tOUl'ma ­
line lode, and sOnJe 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 wa sted . 
T he exception occurs when the younger reef foll ows the 
co urse of an older' ti n-uearin g l"eef.':;This. does not appear 
to have happened in this instance. 

Section 3460-93l1, C.! R. Foster. T his section is nOI,t ll­
west and adjoining section 1191-87M of the Mount Rex 
Company. On the so uthern portion of this section there 
is a lode with apparently well defin ed 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 defin ed, and 
have more the appearance of the walls of a true fissu re 
vein than of a tinstune lode, I am doubtful if they are 
)'eally 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 th e stone, and whether it 
contain s tin 01' not. The western wall , at any rate, is 
occupied by a slllaII quartz vein, which will probably be 
found to have altered the rock on both sides. A good 
deal of tinstone has been taken out of a pl'Ospecting shaft 
which has been sunk on the lode, and some of this con­
tains good tin. A trench two 01' 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 Mi ne. A little to the north-east of the 
centre of th e section a lode, known as " Christoe's Show," 
has been uncovered by trenching along its course for some 
chain s; the strik e is about east and west. T he lode con­
sists of small veins of quartz and tourmaline, and on 
either side of these the granite has been altered by the 
replacemen t of the feldspar with quartz, &c., for some feet, 
and contains some very nice tin are. The tin-bearing 
stone goes up to six or eight feet in th ickness. Towards 
the west the sto lle which is exposed is poorer, but the same 
characteristics conti nue. T he lode is a promisi ng one, 
and is worth prospecting. The g)'ound falls sharply to the 
north, affurding good facilities for tunnelling. A large 
portion of the section is covered with old Permo-car­
boniferous grits 01' 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 depusited. T his must be 
borne in mind when pro8pecting 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 421l0-93M, E. Gaunt. Near the centre of this 
section a shallow shaft has been sunk on a tin lode about 
two feet in thickness, and strikillg about east an d west. 
The stone is the typical tinstone of the district, being com­
posed of' quartz, chlorite, &c., with a little pyrites; it is 
for the most pal't 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 tinst.one h(ls 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 
couJ'se of an older t.in-bearing lode, the old fissure being' 
re-opened at a later date when the younger quartz was 
introduced. I hare 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 
MOHnt Hex 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 
MO,ulIt Rex Mine, and contains, in places, very good tin. 
The surface of the format,ion is only exposed in a few 
places at present, and the extent of the t.in-bearing stone 
cannot be determined. It is well worth opening up. A 
tunn el might be dri ven from the valley of a small creek to 
the not·th 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 
Hex 1\1 lile. Two promi.ing lodes have been discovered 
on t.hig 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 
bf!eo taken. Eoough work has oot been done to prove 
the extent of the formation, bnt the stone is of the same 
character as that occurring at Mount Rex, consisting of 
quartz with chlorite pseudomorphs after feldspar; the tin 
is finely distributed tht'ough 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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the tin occurs, as usual, in t he altered granite on either side 
of a quartz-vein, and where exposed, the stone is very rich. 
1'he ;-ein contains quartz belonging both to the tin furma­
tion and also to the 10unger quartz-pyrite formation. The 
older quartz is easilY distinguishable from the younger, 
being white and crystalline, and forming the lining of both 
walls of the vein, whereas the you nger 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 yo ungel' quartz has 
been introduced, filling up the druses formed in the older 
vein. 

Both lodes on this section are promising, a.nd are well 
worth prospecting. 

Section 4986-93M, E . Williams and J. A .. Lvall. 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 fu ll of water. I n two 
of these the typical tinstone of the district occurs, and 
some of it contains good tin. I also noticed a vein of 
white quartz on the section, containing tin ::>re. This is 
not a usual OCCUl'rence in the di!'trict, as the tin is, as a 
rule, ouly present in the altp-red gl'anite on either sidp. of 
the quartz vein. The same quartz vein carries a little 
feldspar in places. I would not be at all surprised to hear 
that it 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-lJ3M; 
with a total area of 200 acres. They are situated 
a bout 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 Republic 
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 
i. described as being from 10 to 17 feet in thickness, and 
hom 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 ill 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 lUore driving 
along the vein of fluorspar, with the object of discovering 
other shoots of are. Had the company had one or two 
other shoots to share the cost of the dead work. there is no 
doubt that the mine would be working to-day. The mine 
was abandoned when the price of tin fell so low as to 
render milling 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 t.he height of folly to attempt to work it unl ess the 
company were prepared to pUl'sue 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 tbat 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 3751-93M. The mine workings were, of course, 
inaccessible, and my conclusions are, therefore, based only 
011 the reports of otbers. 

The old Ben Lomond Mine (Sections 37ilO-93M and 
3990-93M) has been practically at a standstill since before 
Mr. Montgomery's visit in 1892. The two principallodes 
(Nos. 1 and 2) are situated in Section 37f>O. No. 1 is 
a tinstone formation, on which two underlay shafts have 
beep sunk-one 80 feet, the other 50 teet, 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 M r. ;r. H. Hilstone's on the property, that it goes up 
to 150r 20 feet. The stolle at g"ass is mostly very poor in 
tin, but, as Mr. Montgomery observes, presumably the 
best of the stone has been sellt to the battery. In the 
most nortbedy of the two shafts, a little work has been . 
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,done lately, and the stone which has been taken out 
,-earl'ies very fair tin. It seems pretty evident, therefore, 
that Mr. Montgomery's conclusion is correct, and that all 
-t he stone carl'ying payable tin has been crushed. North 
of t.hese two shafts t.wo more openings have been made un 
"the lode. I n the first of these, the tin is, for the most 
part, confined to the fissure vein , which is fi'om 1hree to 

-eight inches in thickness, and most of it is rich in tin. In 
the tinstone, or altered g ranite, the tin appears to be 
present only in the joints and fl oors. In the next opening, 
further north, tin is again met with, but the lode appears 

,to be considerably broken up. T he strike of this lode 
is 37° west of north, and dips to the east. A ma.in sh aft 
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 crosscuts from the s haf\,: I think 
probably not. As to the economic possibilities of this 
lode, 1 cannot pl'~tend to have been able to come to any 

-conclusion, a.s I could 1Iot exami ne it whete it had been 
best opelled up, owing to the two underlay shafts being­
inaccessible. The character of the stone IS favourable, 

-carrying, as it does, small veills of fluorspar, and I think 
it is certainly wOI,th a trial. 

No.2" lode " appeal's to have been a rich patch of are 
which cut out about 12 or 15 feet from the surface, but 
fr.om which about a~ tons of tin ore have been won. 
Little is to be seen no''\' at the surface to indicate the 

·.formel' presence of' the tinstone, as the bottom of the open 
working is now mostly cuvered with mullock. From MI'. 
'Montgomery's report I note that the lode continued 
downwards, "as a small vein of quartz and quartzose 
_granitic matter, showi ng little or no tin, and enclosed in 
hard country." T he rich patch, moreover! was "in soft 
granite, and when the hard country came in the ore died 
out." F"om what I 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 lar!5e amount of mechanical concentration of the 
tin oxide may have taken place near the surfiLCe. 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 quart.z less than 
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a quarter of an inch in thickness, nothing was found tfJ; ~ 
which the ti n abol'e c"uld be attributed . It is possibJe.· 
that, by following up this small vein, other patches wo"ldJ 
hI? discovered , but., unie!'is t.his could be done in conjunction, 
with other necessary mining work, I do not think it would . 
be worth following. 

The Ben Lomond arlit, a very unnecessary piece of work:. 
at the time when it was put in, is 735 feEt,in length, driven:;.. 
on a cOUl'se of' 57° east of north , and is still 120 feet short 
of No. I lode. Its chief interest at present is that it 
affords valuable information concerning the arO'e of the lodes.· 
ofthe quartz-pyrite formation. In P late J ., F igs. 3amh 
4, the tunnel is shown in plan and section. From the­
section it will be seen that the first 140 feet were drivel» 
through Permo-Carboniferous wash, overlaid conformably 
by shales of the same age. It is often extremely diffieult· 
to d i sting' l1i ~h between this wash and the decomposed.. 
granite. M r. Montgomery, on his visit to the mine, W3Sr 

unable to exa mine the tunnel beyond the first 100 feet, and, _ 
thel'efol'e , had no opportunity of comparing the stone near­
the mouth of the tunnel with that occurrin~ further in"h 
Under these ci rcumstances, I am not surpnsed that he­
mistook the old granit.ic wash for granite, and, in hi~ 
report, gi ves a sectional sketch of the mouth of the adit,... 
showillg the g ra.nite a pparently intrusive in the Permo­
Carbonifel'ous shales. In Mr. Montgomery's sketch,: if. ' 
W~ altel' the granite to granite wash, conformable with ahe--, 
shales, th e mean ing of the section is at once apparent, and~. 
the positions of the strata ue satisfactorily explained by 
fau Iti ng. The sa me section is sho'wvn to a smaller scale i(t.. 
Plate II., Fig. 3 . 

I noticed that seven different veins 01' lodes had bee"" 
cut in this tunnel. In order not to lead to confusion with, 
other older descriptions which moy be in existence, 1 ha ...... 
denoted these veins wit.h lette~ A. to G., in the order in. 
which they were struck in the tunnel. 

Vein A. was struck about 12 feet from the mouth- oft""· 
tunnel. It is a very strong reef, composed of dense flint,. 
quartz, and a good deal of pyrite. Apparently. itJ 
is quite ba rren. It cuts throu!;h the Permo-Carbonifero ..... 
wash, and is, therefo re, younger th'an these rocks. As :l 
have shown elsew h~r{'l' , there are strong reasons f01"h 
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 reason .. for 
believing the tin to be oldel' tban the Permo· Carboniferous 
rocks, the presence of alluvial tin in ancient watlh of 
Permo·Carboniferous age (at Roy's Hill and, to a limited 
extent, also, in the Ben Lomond district,) would be abun­
dant pl'oof of this. 

Veins B . and C. are both strong formations, rompased 
of the same dense quartz. Here the country rock is 
granite, and the reefs cut through this rock without pro­
ducing any perceptihle alteration of the walls, the feldspar 
being quite unaltered. 

Vein D. is a small one, striking a little west of north , 
and is coruposed of quartz and mica. 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 distance 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 abont 100 feet., and the 
stone has been sbot away- overhead for a distance of 10 or 
12 feet. I did not notice any tin in tbe stone, but it is ' 
quite possibly present. In any case, 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 aJit j namely, 50° east of 
north, dippillg to the south. It is a strong reef of the 
quartz-pyrite formation, and is, evidently, the line of a 
fault of considerable mag'nitude, as shown by the large 
amount of crushing to which the granite has been sub­
jected. This reef will proba bly 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 k of an 
inch in thickness, and certainly very little, if any alteration 
of the granite has taken place in its vicinity. Still, from 
its general appearance t 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 N o. 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 Httention to , in . my opinion, is Veill 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 01' £ssure, wit.h 
the wall-rock altered on either side. A g'ood deal of the 
~tone 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 fol' 
by the fact that, where it crosses the ad it, 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 
Illay exist in til e granite below the Permo-Carboniferous 
strata which has been passed through by the adit. The 
5-how is certainly a promising one, and is worth a trial. 

Or. the most northerly of the sections held by the Ben 
Lomond and Repnblic Co mpany (3752-93 M) there are l\yo 
formations which I consider well worthy of attention. The 
fil'st of these is situated about t.he centre of th e southern 
portion of the section. It consists of a large formation of 
stolle of a similar natl1re to that already descl"ibed as the · 
typical tinstone of the district. I did ~ot see any tin in 
the stone, but it contains a little zincblende and pyrites. 
The second formation is situated some chains to the north­
east of this, and is of a different character. T he stone 
here is co mposed almost entirely of white teld~par, with a 
little quartz. A large open cutting has been made, and 
evidently the gl'eater part of the stone has been removed 
and crushed. A bout 20 tons, however, are still at grass, 
and all this contains good tin distl'ibuted thl'ough it in fine 
grains. If this 20 tons can be taken as a sample of the 
stone, the show is certaillly payable. Unfortunately, 
owing to the excavation being full of water, I could not 
examine it in situ . Very similar -stone, belonging 
probably to the S:1me formation, is met with in another 
excavation further south, but most of the stone at grass is 
poor in tin. 1 lVas told a crnshing had been also taken 
from this hole, so that, presumably, the good stone has all 
been removed. T he formation is a large one, and if it 
can be proved to con tain even a small 'percentage of tin it · 

I' 
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would be ve,'Y valuable. This is a "eally pl"Omlslng SI1"­

face show 'and should not be allowed to remain untried. 
These were all the shows which I exarnined on the Ben 

Lomond and Republic Company's sections. Several of 
t.hem are, in my opinion, very promising, and are well 
worth pro'pecting. The company holds a large area of 
ground, and to do it justice will requit'e the expenditure of 
a large amount of capital. 

Section 5305-93>1, J. Rilstone and T. Briggs. About 
the centre of this section two parallel holes have been cut 
in a l1U!nber of trenches. They are about 40 feet apart, 
and strike 30° west. of north. All the trenches were full 
of wate l' , so that the stone crJuld not he examined in situ. 
J udgil1g by the stone at gl'aSS, this consists of the typical 
tinstone of the district, and contains very fair tin. MI'. 
Briggs tells me that the tinst.one is ahout 7 feet wide in the 
lode on whi~h most work has been done. 

Sections 4:397-93" and 4395-93>1. T hese sections, 
formerly known as the Lomond Tin Mine, are not held at 
the present time. An extraordinadly rich patch of tin was 
discovered and mined some yeal"S ago. 'rhe stone is des­
cribed as being alm()st massive tin oxide, containing 80 per 
cent. of ore, and, indeed, numerous larg-e blocks of stone 
still remain which would carry nearly this percentage. 
The shoot appears to have been \' el"Y limited in extent, .and 
to have cut out at 1001' 12 feet from tho surface. The 
vein where 1 saw it was comro!?-ed of pet?matite and COI1 -

tained little bands of dense maosive caSSIterite, as well as 
a good deal of tin in the form of small grains. r n some 
places the count.ry rock has been slightly altered, but to no 
great exten t. The vein has bee n traced for a long 
distance through both sections. If the vei n were exploifed 
other rich patches wou ld no doubt be met, but the venture 
woulJ, to say the least of it, be a risky one. 

Section il865-93M. I und erstand t.his section is held 
under a Prospecting Licence by J. Hilstone. Near the 
nort.h-west corner of the sectioll It lode exists on which 
some stoping has been done froln an ullderl ~y shaft. The 
stopes are mostly fidlen in now, and I could not get a good 
view of the formation; it is st.riking a little to the nor! h 
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of west and dipping towards the south. The lode is about 
two feet in width. Most of the stone has been removed 
and, pre.umably, taken to the battery. Some of the stone 
at grass carries very fair tin, but of coul'se the best of it 
has been taken away. 

11" St. Aubyn Tin Mining Company. 

This company holds 18 sections, comprising 930 acres, 
charted in the names of W. Martin, R. J. Sad ler, 
P. Barrett, and S. Pinnington. Unfortunately, no one 
was pre~ent at the mine at the time of my visit, and it is 
possible that I did not see everything which was to be seen. 
The sectiolls are situated at the head of Gipp's Creek, 
about 1 hree miles north-west of the Ben Lomond Mine. 
Section 4484 was the most promising of the sections visited 
by me. On th~s section several large quartz-tourllJaline 
lodes have been discovered cal'rying a f~lir percentage of 
t in. The first of these examined is sit.uated in the south­
etlst. portion of the section and on the southern s lope of a 
e.reek which flows diagonally through the section It is 
composp-d of quartz and tourmaline, \"itb a little tin. The 
quartz is of two generations, one belonging to the tin 
fOl'lllation, and the othel" to the younger quartz-pyrite for­
mation j the latter often enclosed angular fragments of the 
forlller in its mass. This lod e, where exposed, doe~ not 
carry payable tin. A little fUJ·ther we,t and on the same 
side of rhe creek th ere is a large quartz-tourmaline lode j 

it has been broken into in the end of an ex('.avation 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 hal'O qnartz 
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 t.ake to be the same lode, or a parallel olle of the 
same 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 tht"ough the stone. East 
of this, and higher up the creek, a couple of trenches have 
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'heen 'Cut, from which a great deal of similar qual'tz-tour­
,m.a~ine stone has been got. The lode, howe"er, a s far as I 
~uld see, has not yet. been found in situ. Some of th e 
!D1Gck.s are rich in tin and evideutly come from a strong 
lode . It is thus evident that two or more strong parallel 
lodes occur 011 this sedian. The results which have been 
.got .by surface trenching are most encoul'agillg, and they 
.-should be followed up by a wore thorough scheme vt' 
..exploj tatic'ln. J sho uld recomlJlend an unde rlay !-ihaft to 
,lie sunk .1lpon the most promisillg' of the lodes, and the 
-stone taken from it to be carefully sampled or sent to a 
.mttery. The (iesired informatioll lIlay be had by sampling, 
J)J"o.vided sufficient care and labuur is pxpended on it, hut 
-a battery test is generally more convincing. 

U n Section 4452 a tunnel has been driven into the side 
~f t he hill for a considerable distance. It starts in a 
.morth-easterly direction, and a ft.er Y3 feet of g rani te had 
,been passed thl'ough, a strong quartz vein, J fee t in thick­
.mess, was cut. This vein strike:; west of nort.h, and dips 
-eastel·ly. It was followed fill' af least J 80 feet, but at this 
jkDllt the roof lJad fa,llen in , alld I was unable to proceed 
;further. The veill is evid ' ntiy olle of the quartz-PYJ'it.e 
,i(»",matioTl . anci, therefore, could Ill)t be expe!:t.ed to ('any 
. .tin_ Above the adi t three u'l{jeria.y shafrs (II' winzes have 
,lJeen put dowlI . One of the,..e follows the quartz-pyrite 
-Veill, and conn ects with the drive below, near where t.he 
~-ad it struck t.he vein. The otilt-·J' two have beeu su nk on a. 
wurmaline quartz vein, cal'l'yilJg' a good deal of cop pel' 
,p yrites. This is apparently p"raliel, and very clo~e to the 
«her vein. That this vein ha..; al so been cut ill the adit is 
-shown by the presence of q"aJ' Iz;, with tourllJaline, copper 
,pyrites, and a little tin oxide at the mouth of the tunneL 
Not having had an opportulIJ1Y IIf geeing thi s tourmaline-

4J.uart.z lode in situ, I am ulluhle to form auy opinion as to 
,its vahlf'! , but, according to )1 r. ~Vlontgo l1leJ'y 's report" the 
Jode is well worth a practical trial. T wo uther tunnels 
..ha ve been driven on the property, one of til t'm being 560 
.feet in le ngth. This was dl'lven for a larg;e part of the 

..distance on a course of 12° w;, :;t of north, or ju~t about 
J13raHel to the general strike <If rhe lodes in tbe district. 
It is, therefore, not snr}J l'i:'I !lg· 1 hat very little waS dis­

-<covered. All this work was dOlle a. long time ago. A 
... Iarge amount of money was spent UpOll it, but ,so 
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injudiciollsly 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, thongh. 
pos.ibly some of the old tunnels may be used in furthe. 
prof:.pecting the ground. 

On Section 4453 Ii vein carrying some very good 
wolf/'um ul'e has been ('ut in a sma.1l trench. U nfortu-­
nalely, th e trench had partly fallen in, and I was unable· 
to examine it in situ, but certaiIlly the stone at grass looks 
promising. I take this vein to be a parallel one to two­
others occ urring 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 permit of an exhaustive 
examination. Without this, it is impossible to form aa 
opinion as to the value of alluvial ground. 

The Ben Lomond Tungsten Mining Company, ]IT",. 
Liabildy. 

This co mpany holds Section s 3679-93M , 4802-98M, and' 
4918-931'01, with a tota l area of72 acres. The mine work-­
jugs are sit uated about the centre of Section 3679. 1\0. l 
vein, 011 which most work has been dune, is from 18 inches 
to tW() feet in thickness, and consists of quart.z, tourmaline, 
tungsten. and very small quantities of till and galena. It 
is very flat, dipping not more than 20° to the suuth. while 
the st rike is about east and we$t. No.2 vein is para llel to-, 
No.1, a nd , perhaps, 20 feet below it, vertically. It is, 
apparently, of exactly the same nature and about the same­
size. The::;e flat veins or reef;' are not uncommon pheno­
mena in con nection with intrusive masses of gTanite. The ­
original fi ssure iti believed to be caused by the contraction 
of the granite during the process of cooling. They 
usually occur as a series of veins, roughly para llel to the 
margin of the granite mass. Plate IV., }"ig . 1, gives a­
diagrammatic representa.tion of similar occurrence at Zinn­
wald, in Saxony, after H. Zinkeisen.* 

No.1 vein bas been opened up along its outcrop for 3.' 

distance of a couple of hundred feet, and the stone taken 
out un ti l the overburden increased to 8 or 10 feet. I n 
the ea.stern end of the wOl'kinl!"s a tunnel has been driven 

• H. Beck, Lehre von den Erziagerstattell. 

t 
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along the vein for a distance of about 30 feet, and 8 

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 
mirly close together. Mr. T. Briggs, the late mine 
manager, tells me that 16 tons of wolfram ore were obtained 
from the mine, assaying from 68 to 70 pel' cent. of tungstic 
acid. There is a small crushing and dressing plant un the 
ruine; it consists of a jaw-crusher and rolls combined, and 
a Willley table, the power being supplied by a small 
vertical engine. The crushing apparatus is a mere toy, and 
totally inadequate to crush the hard stone in which the 
wolfram is enclosed. Mr. Briggs tells me that a ton of 
quartz pel' shift was as much as could be treated. U ndel' 
these circumstances, I am not surprised to hear that, as 
soon as the pl'ice of tungstic acid fell, the mine ceased to be 
profitable. I think that it is very possible that, with 
more appl'opriate machinery, the mine would become 
a profitable concern . It does not want a la"ge plant, but 
one which will be effective. I should suggest a jaw­
<!I'usher, preferably with the gl'eatest motion at the top end 
of the jaw (i.e., pivoted at the bottom), ill order to get as 
unitorm a p"oduct as possible. This would crush to i-inch 
cube. The sands and slimes 8hould be screened off, and 
treated on the Wilfley table, and the coarser product 
treated on a jig. The failings from the jig might be 
recrushed in a ba.lI-mill of the Griissonwerk type, and 
treated on another W'ilfley table. 

Storey's Creelt Tin Mining Company . 

Sections 3272-93>1, 3275-93M, and ~5 6-93M. tn all 125 
acres. This mine is situated in the north-eastern portion 
of the field . The cou ntry rock is composed of Silurian 
strata, overlaid in parts by Permo-Carboniferous grits and 
sandstones. A great deal of alluy ial tin has been obtained 
from these sections in years paf:t, and two men are still 
working the surface soi ls and gravels. That the wash is 
rich is shown by the fact that in many places the sUI'face 
soil has been stripped, eyen 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 

xXll 
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the workings', A.s far as I can learn, the only l1nder~ 
ground minillg which has been carried on of late years is" 
in connect1011 with some qUc\ftz veins which were worked 
for wolfram. One of these vei lls has been followed, 
striking west of north frolIl 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 JO feet away from ' 
the first, a second parallel vein was cut. 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 t.ogether. At this point the westel'n vein is 2 
feet in thickness, and the eastern vein 18 inches, with 
about two feet of mullock between. I could not examine 
the dl'ive further, on account of the water being dammed 
back at this point. The crOS!'lcut mentioned above was 
extended for ove,· 300 feet, anri, about 70 feet from the 
drive, another lode was cut, ODe or two feet in thick­
ness. This was also driven on and sume stopes taken out, 
but, again, the water prevented me from completing my 
examinat.ion. In all these veins the stone carries a little 
wolfram, and, of course, the parts which have been stoped 
werp much richer than that which has heen 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 satist"l'wtory, 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 
p"esence of the alluvial tin. 

Egan's Freehold. 

Lot 982. 6:20 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 mo~t 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. l\-lost 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. 'fhe venture has 
been abandoned, but 1 think there is still a possibility of a 
good shoot of stone being discovered . 
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Section 5051 (Brooks' and ·Millers')-l visited a small 
pr.ospecting shaft on this section, from which some tin­
bearing stone had been taken out, containing also tourma­
line Rnd a little copper pyrites, The stolle has been 
apparently taken from a large tilrmation, but I could not 
examine it in si.tu. Several trenches have been cut to the­
west of the shaft, from which similar st.une has been 
obtained. 

17le Demmocks j:Jro .... pecting Association. 
Sections 4568-9:1 .. , 4539-93M, 4482-93M, 4483-93M,­

The::;e Sections are situated on a steep granite spur, which 
runs in a north and south direction, several miles to the 
east of the country I have been desCI·ibing. On the top 
of this spur several pan'allel tin lodes, striking W. of 
N , have been discovered. They al'e all, practically, of 
the same character, being composed of granular quartz, 
with a little toul'lIlalilJe, chlorite, &c.-in fact, the typical 
tinstone of tIle district. These lodes have been exposed 
in a great llllUlher of trenches and sma.ll shafts, and almost 
everywhere r was able to fin d tin in the stune; a goud 
deal of it contains faiJ'ly rich tin. The lodes are fhnll fot;lr 
feet up to 12 or' 14 feet in width, and look very pl'Omising. 
Eventually, they could be mined by means of adit.s driven 
from either side of the spur, but, for the present, it would 
be Tllore economical to sink a shaft and cross-cul across the 
whole system. From this CI'O",S-cut, each lode should be 
driven on, and the stone which is taken out should be care­
fully sampled, The show is a I'eally good one, and is well 
worth developing'. 

The Excelsior Mine. 
This mine is sitnateu to the east of the Demmocks 

Prospecting Association, Unfortunately, I had nut beal'd 
of it when vi~it.illg the district, and, therefore, did not see 
it. Mr. Frit" Rubenach tells methe show is an excellent 
one. 

The mines whiCH have now been describl?d include all 
the tin lodes which I visited in the Ben Lomond District 
proper. I was agr'eeably SUJ'p"ised at the promising 
character of many of them, and I am still surprised that 
the tlistrict has not attracted more attention from tbe 
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investing public than it has done. The cause, however, is 
not far to seek. A lar!!:e 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 greattlT part of this money was spent so un'\\-isely 
that it did not really affect the prospects of the field at all. 
In the only mine Gn which work has been carried on to 
any depth, it was proved that the shoot of tillstone 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 discredit 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 beeu 
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 largel, 
depend upon the resu lt of the Mount Rex Company s 
operations. 'l'hi!il- company has a good mine, and a good 
manager, and I ha\'e very little doubt of t.he success of 
the ventw·e. 

The SOlltit Esk Tin .M ining Company, No Liability. 

Mr. A. Fa.rquhar, 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 9JM, with a total 
area of 76 acres. The mine is situated about. 3t miles 
north-east of Avoca. The ground which is at present 
being worked is in the western portion of an extensivf' 
alluvial flat, on the nOI·th side of the South Esk River. 
Gilligan's and Storey's C1'eeks flow into the South Esk 
from the north, the former at the western, the latter at the 
eastern end of Ihis flat. Besides these, several other­
smalleI' creeks flow into Ihe South Esk (i.e., across the 
alluvial flat) between the two larger creeks. There is 
strong evidence that tile alluvial tin which the company is 
working has been brought down by these creeks. The 
company has been working along the western e nd of the­
alluvial flat, and has already wOI'ked the lead for about 
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9 ehains in len(\'tI>. Aft.er the first 3 chains had been 
worked a gramte bar was struck, which had to be cut 
through, This was about 2 chains in length, The total 
depth of the wash is fl'om 15 to 20 feet, but, unfortunately, 
on ly a small portion is fin-bearing. The seam of' tin­
bearing wash varies from I foot up to 5 feet in thickness, 
and would average about 2 teet. To gain an idea of the 
quality "fthe wasb, [ measured up tbe last paddock which 
had been taken out, and from which Mr, Farquhar tells 
me he has obtained 6 tons 17 cwts. 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 1utter was 815 yards. This gives an 
.average of 3'4 ounces of tin per yard of dirt shifted, and 
a trifle over 2 Ibs, per yard fo.' tbe 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 appeal's to be divided into two in the present face, 
The western half of the lead is composed almost entirely 
of granitic materia], and this appears to be heading 
towards Gilligan's Creek, The eastern half is largely 
composed of the debris of' Silurian quartzites, slate~, &c., 
and appears to he heading round a long the northern edge 
of the flat. It is remarkable that in both portioll. of the 
lead the tin appears to be always associated with frag­
ments of dense yellowish quartz, evidently belonging to 
the quartz-pyrite fOJ'mation, which I have already shown 
to be widely distributed th.'oughout the Ben Lomond dis­
trict. This is very strong evidence that the tin also has 
been derived fi'om this district.. 'Ve may, therefore, 
regard Gilligan's and Storey's Creeks, and the other 
sma ller ones l,etween 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. ~1r . 

. 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 
fou nd to continue rOLlnd the northern edge of the flat. I 
think this is very possible, The company is at a disad­
vantage as regards water supply, as there is only sufficient 
to carryon work during the winter months. The ground 
is very flat, and all the dirt. has to be elevated hydraulically, 
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'fhere is not sufficient water to enable the nozzle to be 
used for breaking down the dirt, and the more laborious 
process of ground-sluicing has to be resorted to. 

North of the 11Iill~ workings a little prospe("ting 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 observation reveals the presence of the 
rounded outlines of the old boulders "hieh have decayed 
in their present pusition. The inten'ening spaCE:s are filled 
with granife wash of practically the same compo~ition, and 
it is now difficult to distinguis.h between the substance of 
the old boulders and the old wash. I thillk that the lead 
is worth pl·uspecting. There is no reaSOIl why rich stanni­
ferou s wash could 110t have been f\)und in Permo-Carbon i­
ferous times, and there i~, therefore. as much reason for 
locarillg the gutter as if the lead belonged to a. mote re('ent 
formation. Payable wash of Permo-Carboniferous age 
has already beea worked at the It"y's Hill mine, and it is 
quite pos:-ible that it may exist hel'e, 

On some of the sections taken up by the company 
fragments of tiDstone of similar natul'e to that occurring 
at the Dernmocks PI'os-peeling Association has been found 
on t.he surfa.ce, and the company i::.:o engaged in prospecling 
for the lode from which they we,'e shed. From their 
position it ::.:oeems to be certain that the lode is on the 
company's ground. A vein of' quartz belonging to the 
quartz-pyrite formation has been laid bare and a small 
shaft sUlik on it. This fOJ'mation , as I have all-eady 
~hown, is not stanniferous, 

Roy's Hill Mine. 

[ received instructions to visit this mine and to fUI'nish 
a supplementary "eport to that of the Government 
Geologist of the 28th October, 1899. A detailed descrip­
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 sun'aunding 
Silurian strata. rrhe old mine wOI"kings are in the shape 
of a horse.hoe extending round the northern end of tlie 
'spur. From their extent it is evident that a good deal of 
tin has been taken out in years past. The mine ' has been 

r 
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let to tributors, who have been working with small capital, 
and, owing to their inefficient crushing apparatu~, 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 Twelvetrees, this latter is in the highest degree im­
proba ble. From all we know of tin deposits they are 
permanent in depth, though they may be patchy. Judging 
by t.he wOl'kings on this mine thp. rich patches are not 
separat.ed by large areas of blanks, and there is no doubt 
that with more economical methods of mining and treating 
the ore, a much larg'el' proportion of the deposit would 
prove to be payaLle. U nde.· these circumstances I think 
the mine is well worth testing in depth. There has not 
been a great deal of work done since Mr. Twelvetree. 
visit. A little stoping bas been done on the south-west 
end of the deposit, and some good ore has been taken out; 
a good many tons are at gra~s which would not pay the 
tributoJ's 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 " few feet ahead of 
the stopes, and is evidently just to the west of the greisen 
contact. North of the stapes another shaft has been sunk 
to a depth of ~O feet. This shaft was und er water at the 
time of mv visit, but ~Il'. Fl'itz RUbenach has kindlv 
given me particulars of what waS passed through. .' 

'rhe first few feet were sunk through horizontal Permo­
Carboniferous strata, after which, highly inclined SiIuriall 
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 st.eep angle. At the contact, the greisen was fairly 
rich in tin. The tin-bearing stooe appears to be about ti 
feet wide, and dipped out of the shaft to the west, fullowing 
tbe contact plane. After sinking 80 feet decomposed 
granite was struck. Fig. 2, Plate IV ., gives a rough 
sketch of the section exposed by the shaft. 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 Mes,rs. 
Montgomery and Twelvetrees, that the deposit is at the 
oontact of' a granite mass. It is evidellt that the mineral-
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bearing solut.ions travelled along the plane of contact, a.nd 
alta eked and replaced the feldspar in the gl'anite from 
outwards. Of course, the solutions originally emanated 
from the heart of the granite ma!o's. After passing up 
through fissures in the granite. they found the path of least 
resistance along the plane of contact, H.lld followed it. It 
ls, thel'efore, ~ pl'obable 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 wOlth 
developing in depth, bu t none but a strong company 
should attempt it . 

.l have the honour to be, 
Sjr, 

Your obedient ServlLut, 

GEORGE A. WALLER, 
AssUitant Government Geologist. 

W. H. W ALLACB, Esq. , 
Secretary for Mines. Hoba.·t . 

, . 
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-BUPPLEMENTARY NOTES ON SO Ai l<: 
ANTARCTIC ROCKS AND MINERALS. 

By W. A. MACLEOD AND O. E . ""HIT>:. 

• 
"IN the proceedings of the Royal Society of New Suuth 
Wales, Vol. XXIX., page 461, et seq., appears a paper, 
tread in 1895, on Antarctic Rocks collected by Mr. C. E. 
B orchgrevink. 

T he authors are Professor David, Messrs. W. F. 
"Smeeth, and J. A. Schofield. A brief summary 0:£ this 
'valuable paper will be interesting, more e'pecially as 
since then there has been donated tb the Tasmanian 
Museum a small col1eeti on of A ntarctic rocks and 
<minerals. 

The paper mentioned is sub-divid<::d in to two part!:i :­
I. Introductory notes about Antarctica-

(a) A general introduction. 
(b) A summary of t be history of A ntltrctic 

Exploration . 
(c) A summary of Antarctic Ueology. 

Under this .l ast head the authors show that t:,·upti,,. 
Rocks (Plutonic and volcanic, granite pegmatite, granu­
l ites, syenite, diorite, diabase, pumice, andesites, fl.l1git,e­
labradorite rocks, basalts, basic scorire, P alagonite tuff's), 
& dimentary Rocks (Tertiary limestones, and rocks of, 
perhaps, Triassic and Palooozoic age, sandst,ones, shales, 
.. quartzites, arkose), a.nd ,,,:+letamorp!tic RocliS (Gneisses, 
,mica schists, argillaceous schists) are well represented. 
Then follows a list of th e then known volcanoes, and 
their heights and other interesting Geological data. 

U. Petrology of the rocks collected hy Mr. C. K 
Rorchgrevink ;-

(a) Specimens from Ca!,e Adare­
GarnetiferOlls-Granulitic-Aplite. 
Trachytes. 
Glassy Augite Andesite . 
Vesicular Andesite Gla". 
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Hasaltic Andesite. 
Olivine Dolerite. 
Olivine Basalts. 
Limburgites. 
Basic Tuff. 
~Miea Schist (Biot ite). 

I b) ,specimens from Possession Island­
Amygdaloidal T rachyte. 
Augite .. A.ndesite. 
Basalts. 

The specimens presented to the Tasmanian ~luseum 
have been placed at the author's disposal, through the 
kindness of Thtlr. A. i\forton~ and comprise the £oJlowing-

J.l--[inerals~-

Quartz, containing Siderite. 
Perruginous Quartz Specimen. 
~lassive Olivine. 

R('cks-
Basalt (Olivine). 
Basalt (Olivine). 
Basalt (Hol'Ilblende). 
Scoriaceous Ba.salt. 
Sandstone. 
}lica Schist. 
Decomposed Basalt (1) Ferruginous. 

Taking these in the order above given, the first speci­
men is tbat of a milk-white variety of quartz, attached 
on one side to mica-s:chist, and fdnged on the other edge 
(water-worn) with crystalline carbonate of iron. 
Another morc massive specimeu is a. ferruginous or 
"rusty" quartz. Unfortunately, these specimells are 
barely large enough to permit of assay specimens being 
taken; still, the appea.l'ance of quart.z would warrant 
prospecting 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. Tbe hardness, colour, and 
chemical tests (yielding Si O 2 , Mg 0, and a little Fe 0 ) 
clearly point to the mineral being" olivine." This is a 
particularly fine specimen, and the mineral probably 
o<~curs in connection with the basalts to be mentIOned. 
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"Amongst the Rock specimens Basalt~ are well repre­
eented, and vary in texture from fin e-grained, dense, 
dark-coloured rocks to scoriaceolls, lighter-coloured 
.,.a.rieties. 

The first and smallest specimen is tha.t of a uell~e 
bIa,ck Basnlt, showing here and there a. few black augites 
and very small grains of olivine. Under the microscope 
the augite (0£ which an excellent cross-sectioll is present 
in one slide) appears almost colourless. Prismatic and 
3; weaker pinacoidal cleavage are shown: pl'ismfttic 
angle about 87°, The augites arc quite :free from cor­
rosion, and enclose a few magnetite grains. The ol ivin e 
grains show traces of crystalline outline, and are altereu 
round the margins and along cleavage cracks into 
ferruginous ma.tter. .M agnetite is presen t in la.rge and 
small grains, sometimes showing crystalline form. The 
base consists chiefly of lath-shaped fel spar" which show 
what appear like fluxion phenomena round the porphy­
ritic constituents. The £elspars, which fl,re 0'£ a basic 
variety, are elm ely packed together, a,nd in the 
interstices come fine grains of ma.gnetite and It little 
glass. U'ig. 1. is a diagrammatic drawing showin g )\. 
cross-section or an augite prism, and the base. 

The rock termed .Hornblende B asalt is one possessing a 
peculiar whitish-grey coat of weathering products, bllt, 
on fracture, shows a very fine dense rock, with here and 
there a few porphyritic crystals. Mr. Twel vetrees 
suggests that, on accoullt of these porphyritic horn­
blendes, the rock is an andesite. In the New South 
Wales collection some doubtful andesites are mentioned. 
A.n analysis of this specimen gives 45 pel' cent. of Si 0., 
pJacing this rock amongst the Basalts. 

Under a high power the base of this rock is seen to 
consist of long lath-shaped felsp"rs, grains of magnetite. 
and everywhere are scattered small needle-shaped 
crystals, which do not extinguish .traight, and probably 
are felspathic microliths. These are set in a glass of a 
light brown tint. Fig. IV. shows the arrangement of 
Ielspars, microliths, and glass. 

In the scoriaceous Basaltic Rock, augites and olivines 
are clearly visible to the naked eye. The augites are 
similar to those above mentioned, but the olivines a.re 
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much hetter developed than usual, and exhibit good 
-crystalline outlines, high refraction, straight extinction, 
a.nd an irregulal" cleavage transverse to their length, and 
somewhat similar to tbat exhibited by the Fayali tes 
in the Sandy Bay Ba •• lt. F ig. II. diagrammatically 
represents a section of this rock. The olivines are only 
slightly decomposed. Magnetite sometimes forms 
peculiar skeletons (perhaps decomposition products of 
tbe olivine), one of which is represented in Fig. III. 
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 "ocks there is one specimen of a 
grey schistose rock which, under the microscope, in 
transmitted light, shows a confused mass of trnnsparent 
flakes (perhaps sericite), with here ami tbere large spots, 
prohably occupying the place of former crystals. 
Analysis shows this rock to consist chiefly of Si O 2 , 

l?e2 0, (or Fe 0), and AI2 0., with traces of Ca 0, and 
.a high ignition los. of 5'45 pel' cent. This would point to 
" rock from which K2 0, N a 0, Mg 0, and C. ° had 
been leached out, and secondary hydrous compounds 
formed. This analysis agrees with those given by 
Rosenbusch (Elemente del' 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 ev idence as to the ex istence, 
.at .,;ome time, of an Anta.rctic Continent. 

The remaining specimen is of a brown-red colour, and 
slightly scoriaceous, and, most probably, is a decom­
position product of some scol'iaCeOll3 basalt. 

The authors, in conclusion, wish to thank Mr. Morton 
for the kind loan of the above specimens; and· aI50M •. 
W. H. Twel vetrees, for some kindly hints. 
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A FURTHER NOTE ON OBSIDIAN 
BUTTONS. 

By T . STEPHENS, 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. 'l'welvetrees and Petterd,- who gave a very 
full description of the specimens which had come unde r 
their observation, and discussed the various theories 
which have been put forward to account for their origin 
and distribution. Tn the .ame year I contributed a few 
supplementary remarks on the subject t with special 
reference to the earliest records of the disco very of these 
"buttons " in Australia and Tasmania. In 1898, during 
a journey from T exas, 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
paratiyely recent volcanic rock in Southern California, 
which suggested the possibility of our obtaining from 
that source further evidence respecting these s ingular 
volcanic products. Shortly after my return to Tasmania) 
I sent copies of the abovemen tioned pape,·s to Dr. Joseph 
LeConte, the well known Professor of Geology in the 
University of Cali£omia, in the hope that his intimate 
knowled~e of the geological conditions of the United 
States mlgiJt enable him to throw fresh light on this ver)" 
obscure subject. 

The occurrence of obsidian in the peculiar form,uuder 
consideration does not appear to have been noted in 
California, but Professor LeConte kindly replied to my 

• On the occurrence of obsidian "battons" ill Tasmania, by W. H. 
Tweivetrees, F.G.S., and ,"V. F. P etterd, C.M.Z.S. Proc. Royal 
Society of Tasmania, 1807, p. 39. 

t Remark~ on obsidian" buttons; ' by '1'. Steph ell~, M.A., F.O.f:.. 1'1'0 _ 

Roy. Soc. of 'ras!llania, 1897, p. 54. 
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inqulrles, sayini!' that he had consulted Dr. A. C. Law­
son, Associate Professor of Geology and Mineralogy, 
and that their joint suggestion was, that the hutton-shaped 
form s descrihed and fii!'ur·ed in the paper of Messrs. 
Twel vetrees and Petterd might possibly be due to the 
formation of spheruli tes in a lava with obscure ffow­
~tructure, this str~ct':lre 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
t ion, and an application to the Trustees of the Tasmanian 
Museum resulted in my being enabled to ;forward to 
~an Franciscu three obsidian buttons from a collection 
made many . year~ ago near Glenelg, in Victoria, and 
presented to the Museum. 

By the last mail from Ame"ica I received a second. 
letter from Professor LeConte, in which he says that, 
after eareful examination of the specimens, he gives up 
the theory of their possible concretionary origin. His 
letter continues as follows ;-

"I cannot think they hu.ve <toy relation to volcanic bombs: their 
meteoric origin seems to me out of the question. Pr"f(~ssor Lawson 
t.hrows out the following sugges tion :-' Mu.y they not Le the result 
of the hUI'sting of bubbles on the surfl1ee of some liquid stifJIy­
viscous lttva, ready to l'olidify? The bursting of such It bubble 
would probably' lea.ve a mound-like centre surroUlJded by an 
elevateJ ring-hke mal'gin, sha.rply elevated at first, but quickly 
becoming more roundt'd by gravity and by coht:' -;ive shrinkaO'c, 
before setting completely. Thus might arise the Itppeanwce of the 
flat side. Subsequently the little ring lind mound f:epttrtt.te from the 
lava-mltss by conchoidal frltcture, torming the hemispherical side. 
The fracture is supposed to be determined by inequality of 8urface 
tension produced by tbe lJur:o; t.inB" of the bubble.' 

II You see it is a mere RuggestIOn, but I can think of nothing better 
to offcr. As tn th ei r mode of occurrence, it is easy to see that their 
form would favour wide distribution by mechanical means, and their 
3i1lgularity, by human agency. 

a Many thanks for these valuable additions to our Museum." 

The suggestion thus offered hy Professor LeConte 
claims attention as beiug the nearest approach to a satis­
f:;cto ry solution of a difficult problem that has yet heen 
put forward. It is necessarily conjectural, for the exact 
conditions attending the bursting of bubbles of interstitial 
steam or gas neal' the sudace of a rapidly cooling glassy 
volcanic magma have never been wit.nessed by any human 
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eye. The ellipsoidal shape, which is not uncommon 
in Anstralian specimens of the buttons, is inconsistent 
with the theory of a long rotatory flight through the air, 
for , any such volcanic ejecta.menta must have cooled too 
quickly to allow of any change of form on I'eaching the 
ground. A similar elongation of originally spheroidal 
cavities in vesicular basaJtic 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, evon if volcanic rocks of the 
necessary acidic type are not no,,, in evidence: that they 
have been largely distributed by human agency cannot 
be doubted. Their reported occurrence in drift gravels 
in- certain loca,1ities is still a mystery for the elucidation 
of which no satisfactol'Y explanation has yet been oif'cl'ed. 



THE GLACIAL BEDS OF LITTLE PEPPER­
MINT BAY, TASMANIA. 

A Papel' read before the Royal Society of 'J'asmania by PI'Ofeasor­
E. G. HOGG, M.A . 

• 
LITTLE Peppermint Bay is a small arm of the sea on 

the western side of D'Entrecasteaux Channel, about 27 
miles suuth of Hobart. The nearest point at which the 
Channel steamers call is \Voodbridge, or Peppermint Bay, 
about half a mile 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 S.B., at about an angle of' 30". They 
are intruded into by two distinct types of igneous rockS', 
viz., the Oyster Cove porphyries and the diabase green­
stone, and, near the contacts, are distul'bed to a considers bIe­
extent. 

The glacial beds are exposed on the beach at the 
western part of Little Peppermint Bay, along the new 
and old roads from \V oodul'idge to Kingston, where they 
cross the Little Peppel'mi fit Bay Creek, and may be 
traced along the course of the creek for over half a mile. 
The greatest height at which they are fuund above the 
sea-level is about 200 feet. This occu rs at the most 
westerly point at which they call be tl'aced . The rock in 
the neighboul'hood at this spot is the felspar porphyl'y , but 
nO contact could here. ue fouud to determine the relations 
of the glacial and the igneous rocks. 

The glacial beds are composed of an ext.remely tenacious­
fine-grained matrix, in which are embedded bou lders, 
generally of smail size, for the Illost part rounded. an d 
frequently striated. Photogl'aphs of some of the striated· 
stones a,'e appended to this paper. No boulders to which. 
the term massive ecoid be applied were found; in fact, ne). 
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boulJer was seen which waS more tha.n one foot in its 
longest dimension. The coioul' of the rock vat·jed 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 
comUlUll with the glacial beds of Coimaidai, near Bacchus 
Marsb. 

Amung the included boulders are black, grey, and whit~ 
q uat'tzite, chert, coarse~grained granite, !Sandstone, sla.te 
( !Infos~iliferous), white and rose quartz, mica-schis~, 
11Jicaceous sandstone, quartz-porphyry, quartz-felspar­
porphyry, and quartz-felspar-hornblende-porphyry. A 
large !lumber of' microscope slides were prepared from the 
igneous rocks for the purpose of comparison with t.he Port 
Cygnet and Oyster Cove igneous rocks-a very llecessal'Y 
puint to determine if, as it would appear, certain of the 
Port Cygnet rocks are contemporaneous with the marine 
oeds of Port Cygnet. Howeve,·, a comparison of the slides 
of rocks taken fWlU the glacial beds, and of over ] 00 
::iJides taken from the Port Cygllet and Oyster Cove 
ig'lleous tocks, appears to lead to the conclusion t hat the 
igneous I'ocks found as boulders in the glacial beds do Hot 
belong to the Pon Cyguet and Oystel' Cove series, and 
that we must look el~ewhel'e f~J_~_!I. ~ ,~_._ ~_r~gin of these rocks. 
F rom the grauite speeirnells no cOllclusion can be drawn. 
it is worth mentioning that, so tal' as the author is aware, 
the nearest granite £n situ is at t he Hippolyte liocks, south 
of l\'1al'ia Island, Oil the east coast of' Tasmania. 

Among the included blocks was a piece of hard, dark­
blue limestone, containing a fOssil , which Mr. R. 1\'1. J ohn-: 
stOll , F.L.S., has kindly identified for me as a form of 
TelJinomaya, pJ"Obably of U pper ;,lilurian age. The fossil 
is not in a state to admit of ~pecific determination . 

W here exposed on the beach in Little Peppermint J3a y 
the glacial ueJ s a.re pierced by three weli-marked parallel 
dykes and all irregular dyke, aU beal'ing- S , 30° E. The 
dyke luaterial is Llluch weatheJoed, but on the whole it 
appears probaule that the dyke belongs to the Oyster 
Coye porphyry series. 

'l'he occurrence of glacial beds at the horizon of the 
PerlDo-Carboniferous series exposed at Little Peppermint 
Bay is of the greatest interesto '1'he glacial conglomerates 
expose<;l at the Borth end of Maria Isla.nd lie nea.rly, if not 
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quite, at the base of the Pel'mo-Cal'boniferous series. 11he 
Lit.t1e Peppemlint Bay beds lie almost cel·tainly on a much 
higher horizon. Further examination may tend to show 
that in S.E. Tasmania the glacial beds are related to each 
other in a manner somewhat similar to that of the g la.cial 
beds at Lockinva)' and .Branxton, New South Wales, <IS 

described by Professor David, F.R.S. (Proc. Roy. Soc. 
N .S. Wales, 1899, p. 154). 

" 
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ON A METEORITE FROM THE C.'\>STRAY 
RIVER 

Ih W. F. PgT'I' l~ Hj), 

• 
THERE is invariably considerable interest attached to 

the discovery find identification of meteoric su bstances. 
I therefore assume tha.t a fc'w remarks respecting the 
recent acquisition of a sma II but veritable meteroic 
stone, fully authenticated as having been unearthed in 
this State, may be of interest. The specimen in question 
makes the second· wbich has been discovered in this 
I sland, and brings the total number recorded up to , date 
as havinO' been obtained in Australasia, to about 33 
examplest. These vary in weight from a to 4 tons to 
that now descr ibed, which is the smallest hith erto 
obtained. It is beyoncl reasonable doubt that many have 
been, and arc, overlooked, as to the averag,e observer 
they nrc remarkably nnattractive, and it is usually only 
w hen they £all into the hauds of the mineralogist that 
their true nature ~s reveaJed. Specimens of over 250 
independent occurrences in various parts of the world 
~re preserved, often with detailed record's (vide Dana's 
System of Mineralogy, 1898), 

As is well-known to those interest_ed, it has been £oum1 
convenient to class these objects into t,hree' di visions, 
although they pass mOTe or less guadually intc eneh 
other, viz. ;-

1. Side1'ites, or meteoric iron peoper (consisting 
chiefly of nickelifel'ons iron, anel enclosing 
schl'cibcl'site, troilite, graphite, &c.) 

2. Siderolites (consisting chiefly of nickeliferous 
iron and silicates, both in large proportion;) 

.. 'rho minerals of Tasmania, 1896, p. 53. 
t Uccords of A. ll .'Jtl'alian MuseuIll,1897·8- 9, 



354 

3. Aerolites, or meteoric stones, (consisting generally 
of one or more silicates, interspersed with 
isolated particles of nickeliferous iron, troilite, 
&c.).* 

It is estimated that fLbout one-third of the known 
elements have been detected ill the varion.,; fOl'lTIS of 
meteoric substances, many in their free stftte, but oy far 
the greater number as homogeneous mineral species in 
the condition of alloys, oxides, sulphides, silicates, phos­
phides, and hydrocarbons."!" Of the somewhat large 
number of compounds 'which ha,vc been recognised and 
described, about ]2 species al'C unrepresented among the 
terrestrial minerals. 

Of the meteorites ~recorded from Australia, 22 are 
classed as belonging to the first, 01' sid erite section, seven 
to that termed siderolites, and one doubtfully belonging 
to the aerolites. 

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 "W idmansta.tten " 
mal'kings on a polished slldace being exposed to the 
action of acids or bromine, owjng to the inequality of 
action on the various alloys of nickel and iron. 

Details ~f Specimen. 
Castray Meteorite­

Type: Siderite. 
Weight: 51 grs. 
Size: Length, 18 millimetres; greatest breadth, 

10 millimetres. 
Locali~y: Castray River, N orth-West Tas­

manla . 
. 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.) 
t The discovery of undoubted diamonds in the numerous masses of 

meteoric il'on found in the Canyon Diable, America, was announced in the 
American Journal of Science, July, 1891. 
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it is elongably quadrate, tapering, ancl abruptly angu­
lated at one end; it is longitudinally furrowed, and has 
several irregular pittings or diminutive" thumb-marks" 
on the respective surfaces. It is strongly magnetic. It 
WfiS originally obtained, with two others of like size and 
chn.l'ficter, by it minor, in 1899, when ground-sluicing the 
am:i£el'OllS drift on the hanks of. the Castl'ay River, anel 
!titer"wards, direct from the discoverer, camc iuto the 
possession of IVlr. T. Birkett, a well-known mine manager, 
by whom it was presented. to the mineral collection of 
the writer. 

I have to thank Mr. VV. H. Twelvetrees, Government 
Geologist, for illustrating this interesting object . 



DESCRIPl'IOX AND ANALYSIR OF A l'IEW 
SPECIES OF MINERAL, PE1TERDlTE, 
A NEW OXYCHLORIDE OF },EAD. 

Ih W. H. 'I'WEJ.V]"".EE' . 

• 
TIns apparent.ly absolutely new ehemicaI combination 

occurs in attached crystal groups in a qua rtz ga ngue 
contA ining disseminated pYl'ites, in the form of som ew hat 
thin hexagonal vl ates, which are llsually lu inu te in size 
(about 5 mil1em etres in diameter), but occasionally I'each 
9 mm. dia. , and, st.iIl more rarely, a. larger size. 

Macles are not ral'e, il'l'egol aJ'ly attached and implanted 
on each otber, and on the matl'i x. 

Fracture :-Rath el' irregu lar, bl'ittle and dull. 
(}oiow':-'Vhite, passing to pale grey on the 

surface. 
Streak. :- White. 
Lustre :-Dull, inclined to roug h, waxy, opaque, 

shining' on the edges of the crystals. 
H',,·dness :- )·5 to 2. 
Gm1Jity : - 7·16, determined by Mr. VV. F. ''Vard, 

Govern ment Analyst. 
ll~rore blowpipe :- On coal 0 F. fimns white to 

yellow mass. HP. a bead of 
metallic lead is easily produced 
without fluxes. 

rIeated in forceps, strongly dem'epitates. 
Flame:-W ith OCu distinctly azure blue. In 

powder with Hz S04 dull g reenish 
blue. 

In cold RNO" dissolves quietly a ll d very slow ly; 
1n hot acid dissolves slow ly, g ivi ng 
",ith AqNO" a thick, curdy 

The powder 
I)recipitate. 
heated before blowpipe 
odoul' of As20i)' 

give~ slight 

,. 

• 
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Analysis, kindly Illade by Mr. O. E. White, of 
Hobart ;-

= 74'04 
_ 2·60 
= 2'\0 
- '50 
= 20-

Locality.- III the superficial workiug's ufthe Britaullia. 
Mine, Zeehan . 

It is evidently rare, and, so HlT as known, confined to 
the locality mentioned. One remarkably fine speciUleu 
contains ahollt 20U perfectly formed implanted crystals. 
The accompanying illustration fairly represents this 
specimen. It. is an attractive Illineral when in la.rge 
groups, as shown, and is easily distinguishable froUl the 
more abundant sulpha.te and carbonate of lead. h is 
occasionally associated \ ... ·ith fine groups of cumpylite . 

. , 

JOHN VAIL, 
60V.RNK,E!\'l' PRINTER, T.lSM.lNl.A.. 
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