
I , 

T AS MAN I A. 

REP 0 R T 

OF THE 

SECRETARY FOR MINES 

FOR 

1898 -9, 

INCLUDING THE I:tEPORTS OF THE INSPECTORS OF MINES, THE 

COMMISSIONERS OF MINES, THE GOVERNMENT GEOLOGIST 

THE MOUNT CAMERON WATER-RACE BOARD, 8,c, 

m:iUlIIRni a : 

JOHN VAIL, GOVERNMENT PRINTER, HOllA E'! ', 

189 9. 



• 

• 

TABLE OF CONTENTS. 

PA(~E 

Annual Report of the Secretal'Y foJ' Mines .... .. .... .. . ..... ... ............... .... ,. ... 7 

Diamond Drills: Statement of' Work done .. ................ . .. . .... . ....... ........... ]3 

Gold: Comparative Statement of Gold Won ... .... .. ... ... . .. . .. .. . ..... ... .... ... ... 14 

" Quantit~7 obtained from Qual'tz. .... ..... .......... .... . .. .. ... .. ' " ... ... .. .. ..... 14 

Coal : Quantity raised, Value .........• ••. ............. . ................................... 
T in : Comparative S~tement of Exports ... ....... . ..... . . .. .. .. . .. .... . . .............. . 
Silver Orc: Q uantity and Value .............. •..•.•.. . . .... .. ..... .. . ......... .. . ...... 

B lister Copper: " . .. .. . . . .... . . .............. ... . , .. . . ... . ... . ... ..... .. . . 
Copper Ore : " ......... ... ... ..... . ... . ... ..... ... .... .. ... .. ....... .. . 
I l'on Ore ; " ........... .. .. ......... ......... ............ ..... .. .... . 
Mincl's Employed: NUIUbel' .. . ..... . .... .. . . ........ . . ........... ... .. ................. .. 
Leflses in I~orce; Compurative .. ........ ..... ..... . .. .. . . . .. . .... . . . ...... . . .. . .. . ... . ... . 

" 
N nrnbel' of . ... . . .... ..... . .. .. . . .. .... ... .. . . . ... . ... . ....... . ..... .. .. . . 

15 
15 
16 
16 
16 
17 
17 
17 
18 

Comparative Statement of Net Revenue ............... .. . .. ... ... ..... .. . ............. 18 
I ... eases in Force, No. of, fol' various lVIinemJs .... ........ .... . . .. ...... ........... ... .. 18 

Mi ners Employed: Average Number of .. . .. .. ... ........... ...... . . . ... ... . .... .. . . .. . ]9 

Mining Companies Registered .. . . .... . ... ... .. . .. . ............ ... . .. ... ...... . ....... . .. . 19 
Land A pplied tor: Total Area ... ... . . . ... ... .. . ... ... ... ... .. . . ..... .. . ................. . 19 

Total Revenue..... . .......................... . .. .. . . .... . .. ... ...... .. .. . .. . ..... ..•. . ...• .••• 19 

Mine Managers' Examination Papers .......... .. ...... ........ .... .. .... ... ...... .. .... 20 
Report of the Mount Cameron Water-race Board ......... .. ........................ 22 
Reports of Inspectol's of l\i ines............ ......... ..... . .. ....... .......... .............. 23 
Reports of Commissioners................................... . ............ ... ... ... ... ...... 28 
M ount Lyell M ining and Rail way Company, Limited : Output, &<:. ... .•... ••. • 35 

Tasmanian Smelting Company, Limited, Zeehan......... ........ ...... ... . ............ 35 
Report on the P rogress of the Magnet Silver Mine ... ...... .... ... ....... ..... . :.. . 36 

Geological Report on the Bell Mount and Middlesex Mineral Fields... ... i-viii 

" Penguin and Diul Range Mineral Fields . ..... ix-xii 

" Discovery of Gold at P ort Cygnet..... . ......... xiii-xv 
Supplementary Note on I.imurite in Tasmania ........ ... ... .... ....... . ....... xvii 

RepOl"l on Hauyne-Trachyte and Allied R ocks in the Di.tricts of Port 
Cygnet and Oyster Cove. by Messrs. Twelvetrees and Pettel'd ... ...... xix-xxvi 

Notes on Humeri of Tasmanian LabYl'inthodonts, by Messl·s. Twelvetl'ees 
and Pettel'd ..................... ,.,.................. ...... ... .................... . xxvii-xxviii 

Notes on F elsites and Associa ted Rocks of MOllnt Read and vicinity, by 
Messrs. Twelvetl'ees and Petterd ...... ............ ......... ......... ...... ...... xxix-xxxii 

Geological Report on the Alluvial Tin Mines of' Derby........... .. ........ xxxiii-xxxviii 

Repolt on M esozoic Dolerite and D iabase in Tasrnania, by Messrs. 
Twelvetl'ees and Petteni ... ......... ... . ........ ........ . ..... . ... . . ...... . .. ... . xxxix-xli 

Supplementary Note on L illlurite in Tasmania, by Messrs. 'l'welvetl'ees 
and P ette l'd ............... , ........... " . ...... .. . . .... .. ... ..... " ...... ... ..... . ...... xliii-xliv 

Report on Nepheline and Melili te R ocks from Shannon Tiel', by Mcssl'oS. 
'fwelvetrees and P ettcl'd .. . . ... .. ....... ..... ..... . ..... . ... . .. . ..... ....... ..... xlv 



REPORT OF THE SECRETARY FOR MINES. 

SIft, 
Mines Department, Hobart, 11 tit August, 1899. 

I HAVE the honour to suhmit my R cport upon the Mines Department, and 
thc Mining I ndustry of the Colony, for the year ending the 30th .Tune, 1899. 

Appendices. 

the progress of 

Appended will be found Reports from the Commissioners on the condition of thc Mining 
Industry in the Divisions under their charge; the Reports of the I nspectors of Mines ; the 
Annual Report of the Mount Cameron Water-Race Board; a Report on the Tasmanian Smelt­
ing Company's ,Yorks, with a plan of the works; the Mount Lyell Mining and Railway 
Company's Works; a lieport on the Magnet Silver Mine ; the Government Geologist's Reports 
on the Bell Mount and Middlesex Mineral F ields, on the Penguin and D ial Range Mineral 
Fields, on the discovery of Gold at P ort Cygnet, and on the Alluvial Tin Mines at Derby; 
Papers by Messrs. Twelvetrees and Petterd on Limurite in Tasmania, Haiiyne-Trachyte and 
allied rocks in the Districts of Port Cygnet and Oyster Cove; Notes on Humeri of Tasmanian 
Labyrinthodonts; the I<'elsi te and associated rocks of Mount Read and vicinity; Supplementary 
Note on Limurite in Tasmania, Nepheline and lVlelilitc Rocks from Shannon Ticr, and on 
Mesozoic Dolerite and Diabase in 'rasmania; Returns showing the operations of the D iamond 
Drills; the Examination Pa.pers set at the Examination fo r Mine Managers' Certificates; 
and Returns showing the yield of Gold, Coal, Tin, Silver are, Blister Copper, Copper are, "nd 
Iron ore; the Number of Persons engaged in Mining; the Number of Lease. and Area of 
Land held under lease for mining purl?oses; the Net Revenue paid to the Treasury from Mines; 
the Number of Miners employed durmg the year ; and the Total Amount of Rents and Fees 
received by the Department during the year., 

General Remarks. 
It is very gratifying to note that the rapid progress of the mlOlllg industry which was 

recorded in my last Annual Report has been fully maintained during the year just closed, and 
mining throughout the Colony is in a very satisfactory condition . 

The rise in the London market price of tin, which has exceeded £48 lOs. per ton during the 
lear, has given a great impetus to the tin-mining industry, and ha~ induced prospectors to go out 
m search of new ground, while some of the old abandoned alluvial t in-fields have been retaken up 
with every prospect of poying handsomely while the price of tin remains so high. In order to 
encourage the industry, large areas of tin-bearing country have been allowed to be taken up 
under prospectors' licences, free of rent, for periods of six months, renewable upon proof being 
supplied that bond fide operations have been carried on during that period; and this has resulted, 
in many instances. in the discovery of payable tin deposits, and a large number of sections have 
heen taken up under lease. 

P rospecting operations are sti1l being can-ied on in many places with most encouraging 
results, and it is only reasonable to expect that during the next year the output of tin will be very 
considerably increased. 

:Many rivet' claims have been applied for during the year, and this new industry is likely to 
prove very successful in some of our rivers. 

The Tasmanian Tin Dredging Company have just completed the pontoon and erected 
machinery thereon, and arc about to start active operations on the Ringarooma River at Derby. 
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Although the dredge has, so far, only had a trial to test its snetlon-pump and machinery, and 
has 11 large accumulation of ta.iling::; to treat before reaching the natural bed of the river, most 
encouraging results were obtained. 

D redRing claims have also been applied for along the foreshore at St. Helen', Point and 
]\'1cdcn.'s Cove, George's Bay. The ground has been thoroughly tested by pl'ospeeting shafts 
and bores, from which good results have beon obtained. 

The total value of minerals and metals I'ft.ised dHl'ing the year is £J,277,740, being an 
increa.se of £361,857 as compared ·with the previous year, and the amount paid in Dividends is 
£282,700 15s. 

The amount of r evenue received by the Department for the year ending 30th .Tune, 1899, is 
£24,696 lOs. 5d. The quantity of gold "'on is 84,189t ozs.; of this amonnt, 24,823 ozs. has been 
obtained from the blister copper f rom the Mount Lyell Mining anel Raibmy Company's mine. 

Mou"t Lyell. 
The Mount Lyell Mining and Railway. Company have exported during the year 6079 tons 

of 'blister copper, ;1n incl'c!1se of 1017 tons over the previous year. The future prospects of 
this m.ine arc most encouraging. A winze put down 25 feet from the No.5 tunnel is in good orc, 
which gave a bulk assay of 14 per cent. copper, 17 ozs. silver, and 3 dwts. of gold per ton. 

The aerial trfLtnS arc working s!lJtis£:.wtol'ily, and about 800 tons of crude orc arc tl'cn,ted 
every 24 hours. 

Further particulars will be found in a report from the GcnCl'allVlanagel' attached. 

At the N crth Lyell .iVl lne the p.l'incipa,l wOl'k js opening up on the sndn,cc, so that the min e 
C1.\.11 be worked upon the open cut principle. 1 believe it is the iu tention to d iscontinue sending 
their crude orc to London fo r treatment. 

Tlw. Lyell Tharsis Company howe completed their aCl'i lLl tramway and ,11'e working two shifts, 
sending about 100 tons of ore daily to the smelters at (-llleenstown. 

1'he South Tharsis ::Mine is looking vcry well. The Company arc crecting a very extensive 
concentrating plant for tl'cn,ting the ore beforc sending it to the smelteJ's, 

'1'ho1'e arc several other mines at work, particulars of which will be found in lVIr. Com­
missioner Fowell's Report, which is appended. 

Monnt Zcehan. 

1\1ining operations in this district have been vcry satisfactory during the past year. Thete 
has been an increase in the output of s il ver-lead OTe of nearly 9000 tons. T his is mainly owing 
to the COI11pletion of the Tasmanian Smelting Company's works, n, market ueulg thus establish ed 
for the snle of low-grade orc, which would not peLY to export.. T his Company during the year 
purchased 11,863 tons of ore, valued approxima,tely at £32,060, and employs 150 men, irrespective 
of those employed at the lime quarries and in wood-c&rting. 

Dundas. 
With the exception of the Comet Mine, which delivers about 250 tons of ore per month to 

the smelters, very little work is being done in this district. 

Mount B isclwjJ: 
The output of ore £eom the Mount Bischoff T in Mine was 1839 tons, and the amount paid 

in dividends £55,500. Tbe total amount of t in are obtained since the formation of tbe Company 
is 54,462 tons, and the total amount paid in dividends is £1,564,500, being equal to £130 7s. 6d. 
per sbare. 

The :Magnct S ilver .Mine, which is i'ituatc about seven miles f rom \VaJ'atnh, is now making 
good progress. The total quantity of ore exportcd is 581~ tons, net value £7462. ft is fully 
expected that within a few months t his mine will be able to sustai n an outpllt of 200 tons of 
1st class ore pel' montE. Appended is a repol't upon the progress of this mine, which ha,s been 
supplied by the legal manager, ;VIr. G. L. Meredith. 

Nor/h-West Coast. 

A few men are employed at the Blythe R iver Iron Min e, and the owners have just com­
pleted the survey of a tramway from the mine to eonnect with the Emu Bay Line at Burnie. 
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The tramway will be about 6-.\ mile,; in length, and when completed, this mine will add very 
considerably to the output, wh ich at present averages only about 170 tons a month. 

At :V[iddlesex Plains, Bel1 :Monnt, Forth, &c., many prospectors are cnga,ged in exploring 
the l'egion. Thero arc at present only ::tbout fOLll' sett led mining operations, but the only one 
demanding special notice is that known .LS the Shepherd and Murphy Mine. Although the mine 
contains several associated metals, its present principal yield is t in and bismuth. Some 500 
tons of orc arc estim a,ted to be in sight, and 600 tons of orc have been mined and arc ready to 
be dealt with, and a.bout 300 tons have been sent away by mea.ns of. pack-horses; but little 
progress Cnn be made until the difficulties of transit can be overcome by means of a road. 

lieaeouljield. 
T he y ield of gold from the Tasman ia Mill e is 28,137 ounces, an increa.se of 1969 ounces 

ovcr the })J"cv ions year. The total quantity of orc crushed since the formation of the Company 
is :188,925 tons; total quantity of gold obtained, 457,4 75 o~. 14 dwts. 7 gl's., value £ 1,664,432 138. 
4d.; and the total amount paia in div idends, £694,071 15,~. 

There a.re eight other mines doing prospecting work on this field H.t various depths frorr, thc 
surface. 

A strong Company has been iOl'rncu. ill Vietol'ia for the purpose of working the extensIve 
deposits of asbestos in tho vicinity. Tho quali ty of the asbestos is said to he superior to that 
produced in other parts of the world. ShOldd it prove to be so, there can bc little doubt as to 
the importance of the enterprise. 

Lefrvy. 
The only mines at present which have attained any depth are the Volunteer and New 

Pinafore Companies, and all hopes for the future of this field are centred in the efforts of those 
mmes. 

The former has been prospecting at the 1300 feet level, and the latter at the 1250 feet level. 
Should they succeed in obtaining gold at such a depth it would be an incentive to the other mines 
in the locality, which were once so prolific to a depth of 400 feet, to resume operations. 

There are at present about 133 men employed in mining and prospecting on the field. 

The amount of gold won for the year is 2145 ounces. 

North-Eastern Division. 
At :Mount Victoria mining operations have been carried on in a very satisfactory manner on 

several of the claims. 

Extensive and costly works are being erected by the Ringarooma Gold Mining Company, 
with a view of thoroughly opening out the mine so that it can be worked economically and 
successfully. E lectric pumping and winding plants are being erected for this purpose. This 
company also holds 300 acres of freehold land at New River, upon which gold reefs have been 
found, and so far have proved payable. 

Several other claims in the vicinity are making satisfactory progress. 

The quantity of gold obtained was 2273 ounces from 239i tons of quartz crushed. 

At Branxholm much activity is shown in tin-mining, a large number of claims being at work 
in the neighbourhood of l{uby F lat. 

The A rba Company arc loepail'ing their water-races at considentbl e cost, and intend 
working their claims upon a much b.rger scale. 

At Derby and Brothers' Home the princip!Ll t in mines have been continuously worked. 
The 131'18018 and New BrotIH~rs' Home Companies arc surveying nwes to ol'ing in an abundant 
supply of ,Yater from the Upper R ingarooma H.ivcr. The y ield of tin from the Krilshka 
Brothel'S and Brothers' Home Mines continues satlsfaetol'Y. At Nloorina a large number of old 
:l.handoncd claims have been taken lip aga in , consequent upon the advance in the price of tin, and 
this field is once again yielding very fail' returns. 

A large area of country jn the vic inity of the Ringarooma R iver has been taken up under 
P rospectors' Licences, and prospecting for tin by boring is being actively carried on in some of 
the low-lying flats with most encouraging results. There is a very promising future before this 
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district. The quantity of tin orc obtained was 88i tons, being an increase of over 118 tons on 
the previous year. 

Ea.~tern Min ing DilJisioJl. 

At IVlathinna the New Golden Gate NI inc is still holding its own, tho yield of gold is very 
little short of last year. T his mine is down 1330 fc .t, and still in a hrgc body of payable stonc. 

The quantity of gold obtained during the year was 19,690 ounces, vallie £77,624; div idends 
paid, £3i,600. The total quantity of gold obta ined is 134,452 ounccs, and thc amount paid in 
dividends £235,200. 

:Many other claims arc being worked in and ncar Mathinna, with good and encouraging 
prospects, and a large amount of dead work is be ing done. 

At F ingal the lVTiami 1-.1. i11e has done n. lot of dead work, and expended It large sum in 
labol1l', &e., the number of men employed being about 34. 

The 'West Miami and Lady DOl'a Mines are doing prospecting work with fayourahle 
prospects. 

Mangaua.;-The n.fangana (Tasmanift) Gold Reefs, Limited, arc at present crecting 
machinery at the main shaft, wh1ch is down 210 fect. Some very rich :5pecirncns of gold ha.ve 
been obtained from this mine. 

Several other Companies arc working in the vicinity, and about oight men arc making 
good wages by working the alluvial ground about the gullies. 

At Soutb Mount Victoria a large area of land has been applied for, and several sections 
are being worked with encouraging results. 

Be" Lmnond.-At the Rex H ill Mine twenty-six men are employed, and during the year 
tbey have sunk a· winze 40 feet from tbe adit, and driven 40 f eet in good tin stone. A t the end 
of the drive two cbambers bave been worked about iO feet by 60 feet, wi th a pillar left in the 
cenlre for support. The are, which used to be hauled up hy a hand windlass, is now drawn up 
an inclined haulage line of ahout 1 in 3, which reacbes to the hottom of the chamber. 

A large dam has been constructed on Buffalo Creek, ahout three miles north of the mine ; 
14 chains of fluming have bcen crected, and about half a mile of race cut to convey water to tbe 
battery. 

A ten-head battery, fOUl' classifiers, foul' jiggs, and two frue yannel'S have been ereoted. 

At Storey's Creek, crushing "nd concentrating plants are being erected to treat wolfram. 
After crnshing, the are will be hand-streamed. The output of are up to the present has only 
been 2t tons, hand-pinked; value, about £26 per ton. 

A large area of tin ground has been prospected and .taken up in tbe vicinity of Avoca. 

Monnt Niclwlas.-The Mount N icholas and Co rnwall collieries have continued steadily at 
'work, and have obtained about 39, 14 1 tons of coal. T hese mines have considerable trouble 
tbrough down faults occurring. The number of men employed is about 435. 

At Bicbeno a large area of land has been withdrawn from the operation of "Tbe Crown 
Lands Act" and " The Mining Act," in the interest of the l\1orning Star Coal Company, who, 
I believe, intend to. introduce a Bill during the present session of IJarliamcnt upon lines somc­
Wh,lt simila.r to the East Coast Con.} and Harboul.' Company's Act, passed some years ago. 

SeaU/aneler R£rer.- T he COppOl' ,wd S ilver mines in th is locality arc again attracting 
attention, and a number of sections havo been again taken up. 

At St. H elen's it large extent of land has been taken up for tin nenr St. Helen's Point a.nd 
along the foreshore of Geol'ge's Bay. Fo!' some months prospecting has been cl1l'l'ied all , 
and about 30 prospecting holes, from 6 to 14 feet deep, and 45 bOI'cs from 6 to 25 fcct, 
have been put down, from all of which I am informed excellent results ha ve been obtain ed. It 
is in tended to work this property by sliction dredges. 

Blue Tiel°.- The Anchor Tin Mine has treated during the year about 18,300 tons of orc, 
and has obtained 62 tons of tin orc, vH,iued at £4464. l 'hc number of men employed was 96. 

The Liberator, Cambria, and A ustral ian mines are working with vcry good results. 
Further part iculars will he found in the Reports of Mr. Inspector Griffin and Mr. Commissioner 
pawson ~ . . 
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lVew Discuveri~s. 

D uring the year R eward Claims have been applied for as follow :-Gold- F linders Island 
and Scottsdale; Silver- Bathurst Range, L iena, and Hinandina ; Coppel'-B aJl.'n Bluff, J\fount 
Sadler, Nelson River, Sandy Cape, and Whale's Hearl ; Tin-Flinders Island; Vvolfram­
SCi-Lmandel' Range. 

Q,IW,]'tcrl.'1 Repm·ts. 
Q lutl'terly Report:;.: on the J\Ening Industry of Tasman ia, compiled by the Government 

Geologist, have been regula!'ly printed and distributed all ov(~r the world; while a large number 
is also regularly forwarded to th~ Agent-Gen eral in London for free distribution. 

Mine j'JlanafJcrs' E:wmination. 

Three candidates presented thE'msclves at the examination heJd in lVIarch last ; onc candi­
date succeeded in obtaining a second class certificate. 

Appended will be found copies of the examination papers set. 

Zeehan 8f:hOOlOf Mines and Metallurgy. 

T he number of students attending the school regularly during the year Jms averaged 35. 
T he average attendance at the various classes has been as follows ;-

Mathematics ... .. ........ ..... . .... ... .. .. . ... . .. ... .. 12 Students. 
Applied Mechanics ...... .. .. .. . .. . ..... .... . ... .... 6 ditto. 
Mineralogy ..... . .. ..... ..... .... . . . .. ........ .. . . ... 6 ditto. 
Geology. .... .. .. . . ... .. .. .. .. . ..... . . .. .... . . .. ... . .. 6 ditto. 
Ore Dressing . . . .... . ..... . ..... .. . . .... . . .. .. .. .... 4 ditto. 
Theoretical Chemistry .. ....... . . . . . . ... . . ..... . 15 ditto. 
Analytical Chemistry .. . ..... . ... ... ... .... . ... . . . 14 ditto. 
Fire A ssaying .. .. . .. . .. . .. ... .. ... .. ...... ... .. . .. . 10 ditto. 

At the beginning of 1899 ]\f 1'. H. :Montgomel',Y was appointed instructor in .Mathematics. 
Classes are lHY'V held fo ur nights a week in this subjeet, thus enabling the stud ents to devote 
much more time to it tlmn previously, and also (l,llOlving more time to be devoted to 1I ccha.nics and 
:Mineralogy. 

~1:any important additiol1R have been made to the Laboratory during the last year, and the 
space available for chemical benches is completely taken up. The present bui lding cannot 
accommodate more students in this subject thew are at present in attenda.nce. A briek fume 
cupboard has been erected, and ·water laid on throughout the L aboratory. 

1'he Committee obtained a very complete eollectiol1 of minerals and rocks from the Frieburg 
S chool of :Mines. 'They have a180 pun~ha.secl a. eollectiol1 of crystal models. These collections 
are proving of great assistance in the .:\1ineralogy and Geology c!n,sscl-l. In the second vacation 
of 1898 a students' G eologieal excur5ion was made to Moun t Lyell and Queenstown. Twenty­
one students ~l,vailed themselves of t he upportunity of making the trip, v"hid} p roved most 
instruetive. The students visited the smelting ,yorks of the l\fou nt Lyell l\1ining and Railway 
Company, also the lVfolint L yell, North Lyell, King Lyell , and Lyell Thal'sis l\;Iines, a,nd were 
most courteously treated by the officials of the various works ;Lncl mines, who took the greatest 
pains in explaining the various processes and the geological fea,tures of the ore bodies. 

J.1fineral P roducts. 

T he following Return shows the quantity and value of the 
during the year :-

Gold 
Silvel' 
T in 
Coal 
Blister Coppel' 
Copper Ore ... 
honOre 

Quantity. 

84,18Hi ozs /" 
24,203± tons 

2006:±- " 
44,141 " 

6079 " 
1889 " 
1633 " 

Minerals and :Metals obtained 

Value. 
£ 

331,414 
217,735 
189,847 
37,915 

467,268t 
31,DH5 

1576 

£1,277,740 

.1; 'Including 24,823 onnces· obtained fl'Om the bli~ter eopper from the :Mount L~·ellllIine . t 'fhe value of the gold obtained 
fl'om the blister copper has bef'll deducted f!'Om this amount. 

T his ShO·W8 an increase in the va,lue of £361 ,859 on the previous year. 

T he amount paid in dividends was £282,700 15s. 
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D epartmental Staff. 
D uring the year the Department has again sustained a. very severe loss through the death of 

onc of its most prominent officia.ls. I refer ~o IVIr .• J ames IIarcourt Smith, B.A., Government 
Geologist and Chief Inspector of 11111 C8. 1\1r. Smith was a young rn a, n, and a native of Tasmania, 
just entering a career of g reat promise, having obtained a good knowledge of the geology 01 
T asmania, and gained the confiuence of the Depal'tment ~Lnd the mining commu nity. O wing to 
his death, which occurred whil e on a visit of 111spcction of the minend deposits on Fl inders 
Island in .Tu nc last, his annual lteports as Govel'llment Geologist and Chief Inspector of NIines 
are not appended. 

Owing to the vacancy caused thl"Oug h the dCl:tth of the Jate Govel'nment Geologist anel Chi ef 
Inspector of ~1 in es, the Depa.rtment called fo r applications for the vacant position, and Ollt of 2:~ 
applications, in which all the Australian Colonies werc represented, se1eeted :Mr. vVilliam l::bu.'jJcr 
Twelvetrees, F.G.S. , of Launceston. This gentleman is a native of England, and received his 
education in Germany, and for several years was in charge of copper min es and smelting works 
in Russia. He has travelled widely in EUl'ope, studying the geology of Austl'i:l , Servia, 
Roumelia, Turkey, and many other places, and fo], t he last eight years has resided in Tasmania., 
and has made himself well acquainted with i ts geological features. 

Several valuable and interesting papers on the igneolls rockB, &c., of Tasmania., prepa.red 
by .M r. Twe]vetr ees, in conjunction 'wi th :Mr . VV. F. Petterd, are, with their kind perm ission, 
appended. 

T he work of the Department has inel'eased very considerahly during thc yeal', 5754 lette l's 
have been received and replied to, being a.n incl'ca:se of over 600 on the previous yea!', :1Ild 960 
instructions for surveys h::tve been prepared and forwarded to the SUl'vcyo r-Gencl'al fo\'is~me to 
the surveyors. In the draft ing room, in wh ich three draftsmen onl y nrc employed, 40 plans 
have been prepared for the li thographer, 14 of ,,-hieh were new compihltions, and lOiO diagrams 
in duplicate have been drawn on leases, which have been engrossed by the two engrossillg c.lerks. 

1 have once agaill to r ecord my sincere thanks to thc officers of the Departmcnt £01' theil' 
loyal support during tho year, especially to those who, through pressure of work, have willingly 
remained long after office hoUl's to keep their work up to date. 

Mount Cameron Water-'race Board. 
The report of the Board is annexed. 

Diamond Drills. 
Details of the work dOlle by these machines are appended. 

In conclusion, I have mnch pleasure in reporting tha,t th e minin g industt-y has made rapid 
pl'ogress during the year; old abandoned fields have been taken up a,gain and vigoronsly Itnd 
successfully worked; new discoveries are constan tly being reported; f~o re ign eapital is being 
largely in t roduced into the mines ; and investors and capita.1ists arc dn ily ga.ining confidence in 
t he mineral r esources of the Colony. A ltogether the outlook for the futnre is most promising. 

I have the honour to be, 
S ir, 

Your obedient Servant, 

W. H. '\v ALLACE, Secretary ji". Mines. 

The Hon. the Minister for Mints. 
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DIAMOND DRILLS. 

Statement of Work done to 30th .June, 189f1. 

Lncal ity. 
Dirl'ction of 

Ho rc. 

jI,' f '1' t J D" t Av('rage COlSt pCI' foot 
~o. 0 0 a h l~ all eo inclusive of Labolll 

ores. 01'1) . and l<'ucl. 

--1---------------- ----------------

No.1 DRYJ.L. 
1882-3 Back Creek-For Gold ............ .. .. .. .... Vertielli 
1883 Lefj'oy-For Gold .............................. Dilto 
1884 Tarleton-For Coal ....... ........ . . .. ........ Ditto 
1886 I.ongfol'd-Fol' CoaL ...................... .. .. Ditto 
le86- 7 Harefield Estate-Fol' Coal. ............ .... . Ditto 
1887 Cardiff Clai m, MI. Ma lcolm-For Coal.. Ditto 
1888 Killymoon Estate-For Coal ....... ..... ... Ditto 
1888- 9 Seymoul'-Ji'OI' Coal. .......................... Ditto 
1889 f Beaconsfield (P hwnix C.M. Co.)-For 
1890 Gold .. ................................ ... ... ... Ditto 
1890 Beaconsfield (East Tasmania G.M. Co.)-

For Gold ...................................... D itto 
1891 Spring Day-Fol' Coal.. ... ' ......... ..... ... Ditto 
18!H Havensdale-For Coal.. ........... ...... .. ... Ditto 
1891-2 Back ltivel', P rosser's P in ins-For Coal D itto 
1892-3 Lefroy (Deep I,ead Syndicate) -· For Golc! Ditto 
1893 Lefroy (East Pinafore Co.)- I'or Gold ... Ditto 
1895-6 Sandlly- For Coal .................... ........ Ditto 
1898-9 Blue Tier (Anchor Co.)-l"oJ' Tin ......... Ditto 

TO'l'Ar~ .•..••......••.......•..... 

No. ~ DRnr.. 
1882 Beacon,field-For Gold ................... . ... Horizontal, 

underground 
1883 Mangana-For Gold ...................... .... Ditto 
1884 Guy Fawkes GuHy, near Hobart-For 

Coal .................. .. .................... ... . Vertical 
1885 Malahide Estate, neal' Fingal-For Gold Ditto 
1886 Carl" Villa, near l.aunceston-For Coal. .. Ditto 
1886-7 Waratah (Mount Bischoff' Alluvial T.M. 

Company)-Fol' Tin . . . . . . . . '. . . . . . . ., . . . . . Ditto 
1887 Waratah (Mount Bi.chofl' T.M. Co. )-

For'I'in .. . ......... ... ........... . .. . ... . . . . .. Ditto 
1887 !Jitto .................. ...... .... ... .. .. ... Horizontal, 

1888 Old Beach-For Coal .......... .... ........ .. 
underground 

Vertica l 
1888 Campania-For Coal ......... . ... . ..... . ...... Ditto 
1888 Richmond - ]1'01' Coal . . . . . . . . . . . . . . . . . . . . . . . . Ditto 
1889 Back Creek-For Gold ....................... Ditto 
1891 Macqual'ie Plains-Fo!' Coal ........ . .. .... Ditto 
1891 J el'usalem-Fol' Coal ........... ....... ....... Ditto 
1892 Langloh Pa rk-For Coal .................... Ditto 
1893 SouthPOl t-For Coal .. ................. .. ... Ditto 
1894 Zeehan (Tasmania Crown S.M. Co.)- Horizontal, 

Fot' Silver ........... .. ................. ...... underground 

TOTAL ..................... ... .. . 

Aggregate number of bores .... .. .... ....... ... . 
Total distance bored .... .. ... ................... .. 

7 
4 
1 
2 
I 
1 
1 
5 

1 

I 
4 
1 
2 
4 
1 
4 
3 

43 

1 

1 

I 
5 
1 

7 

7 
1 

1 
1 
1 
4 
2 
1 
4 
1 

2 

41 

feet. 
13:30 
lOll 
401 

1585 
725 
562 
504 

2206 

781 

978 
937 
114 
854 
979 
317 

2130 
265~ 

15,739t 

68 

546 

612 
1397 

571 

1548 

841 
53 

593 
600 
500 
787 
989 
344 

1249 
612 

319 

11,629 

84 
27,368~ feet. 

I 

£ . Ii. d . 
0 10 9 
0 I) a 
0 5 6 
0 4 O~ 
0 6 5 
0 17 11i1 
0 4 7ft 
0 7 8~ 

2 0 2 

0 14 f)'~ 
0 6 10 
0 II 1h 
0 fi It 
0 15 9 
0 10 3 
0 11 5 

Still ·wol'king. 

No record. 

o 15 1 

0 5 6 
0 I) 6 
0 I) 4 

0 6 I~ 

0 11 8 
0 7 8 

Abt.O 10 9 
0 7 7t 
0 I) F 
0 8 5t 
0 4 52 
0 4 9~ 
0 5 3t 
0 5 3 

I 0 2t 

Hobart, 30tft june, Hi99. 
W. H. W ALLACB, Secretary for Mine .•. 
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No. 1. 

COMPARATiVE Stat,'mfr.! ~f Gold won. durinq the Y ears 1880,1881,1882, 
188:3, 1884, 1885, 1886, 1887, 1888, 1889, 1890, 1891, 1892, 1893, 1894, 
1895,1896,1897,1898, and thefint Halj:year of 1899. 

YEAH. 

1880 . . ... ....... ...................................... . 
1881 . .. ........ . ..................................... . 
1882 ............ .. ...... ... ....... ..... ............... . 
1883 .................................................. . 
1884 ..................... . .................... . ....... . 
1885 ................... ........ ............... .. ...... . 
188G ........... . ..... . .... .................. .. .. ...... . 
1887 .......... .... ... ..... .... ... ............ ....... .. 
1888 ................................... ... ... . ........ . 
1889 ...... ......................... ..... ... ........... . 
1890 ........... . ............... .. ............ . ........ . 
1891 .................................................. . 
1892 ........ . ........... .. .... .. ............. .... ..... . 
1893 .................... . ............... ..... . .. ... ... . 
1894 ........ . ........................... ... ........... . 
18g5 ................................. ............... .. . 
1896 ........ . ........... ....... .................. .. .. .. 
189? ................................ . ......... ... ..... . 
1898 .............................. ... ...... ..... ..... .. 
1899, f01' the fi1~t H alf-year ......... . ... .. .. . 

l'O'l'AJ .. s .. ..... . . . . .. ...... , .... .... . 

No.2. 

QUANTITY. 

ozs. dwts. 
52,595 ° 
56,693 0 
49,122 6 
46,577 10 
42,889 19 
41,240 19 
31,014 JO 
42,609 3 
il9,610 19 
32,882 13 
20,510 0 
38,789 0 
42,378 0 
37,fi87 0 
57,873 0 
54,964 0 
62,591 0 
77,lill 0 
74,233 0 
39,556 0 

939,847 19 

VALUE. 

£ 
201,297 
216,901 
187,321 
176,442 
160,404 
I 55,3U9 
117,250 
158,533 
147,154 
119,703 
75,888 

145,459 
158,917 
141,326 
217,024 
206,115 
237,574 
296,660 
291,496 
154,093 

3,564,882 

RETURN showing th_ Quantity ~f Gold obtained Fom QUU1·tZ du1'ing the 
YeaTS 1880, 1881, 1882, 188:3, 1884, 188", IH86, 1887, 1888, 1889,1890, 
1891, 1892, 1893, 1894, 1895, 1896, 1 S97, 1898, and the first Hairyea?' of 1899. 

YEAn . QUAN'l'l'l'Y. VALVE. 

------------------1--------------
1880 ..... .... . ....... .... .......... . . .. . ...... .. .... .. . 
1881 ................. . ...... .. ........... ...... ....... . 
1882 . .................... ................. . ......... . . 
1883 ..................... .. . ...... ........ . ........... . 
1884 ............................... .. .. .. .. . .. ... ..... . 
1885 ................................ .. ............... .. 
1886 ..................... . ............. . ... .... . ... . .. . 
1887 ..... ...... . . ............................... . ... .. . 
1~88 ....... .. .............. . ...... .. ................. .. 
1889 .... .............. ... .. . .......................... . 
1890 ....... . . . ......... .. .. . ........ . ................. . 
1891 . . .... .... ........... .. . ... . .... . ... ........ . ..... . 
1892 ...... ............. ............ .. ................ .. 
IS93 ....... .. .................... ....... ....... . .... .. 
IS94 ..... .. . . .. . .... ... ........ .... . . ... ........ ...... . 
1895 ... ...... . .............. . . .... .. . ... .. . .. ........ . . 
1896 .... ...... . .......... . .................... . .. . ... . . 
1897 ........................................ .. ... . .... . 
189S . ..... ... .......... ......... . .. .. .... . ... .. ....... . 
1899, for the first Half-year ......... ... ........ . 

TOTALS ... •.... ... . • ..... . ... ...•• . 

ounces. 
34.345 
45,776 
36215 
36'672 
30:540 
33,266 
25,004 
33,427 
34,156 
33,069 
17,829 
33,659 
34,386 
30,163 
52,239 
51,628 
59,453 
74,937 
72,080 
34,134 

802,978 

£ 
130,622 
174,lJ.';6 
137,1 83 
138,060 
114,630 
124,234 
87,516 

123,453 
126,139 
116,517 
64,184 

126,221 
128,947 
113,111 
195,896 
193,605 
222,948 
288,432 
283,422 
185,714 

3,025,790 
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No.3. 

QUANTITY and Value of Coal ra'i8ed d""i"1 tlte Years 1880, 1881, 1882, 188:l, 1884, 1885, 
1886, 1887, 18S8, 1889, 1890, 189 1, 1 89 ~ , 1893, 1894, 1895, 1896, 1897 , 1898, alUL tlte .first 
lIalf-:~e{1r I!f' 1899. 

YEA R. 

1880 .. .......... ........ ....... ..... .... .... .. 
1881 .. .... . ...... .. ..... ... . .. ... .. ...... . .. .. 
1882 ................................ . ....... .. 
1883 ... ... ... . ....... ... ........ .... ......... . 
1884 ...... ...... ... .. .. ...................... . 
1885 .... .... ....... ...... ....... . .. ..... .... . 
1886 .. . ............ ..... .................... .. 
1887 .......... . ......... .......... ... . .. ... .. . 
1888 ........... ...... .... ................. . .. . 
1889 ....... .. ........ . ..... .... ........ . ..... . 
1890 ........... . ... ... .. ......... ............ . 
1891 ....... ... .. ....... ...... .. .. .. .. ...... .. 
1892 ... ... .. ............. . .. ..... ... ........ .. 
1893 .. . .. .. ..... ... . .. .. ....... . ..... ........ . 
1894 ........ .......... .. .. .. .............. .. . 
1895 .... ............ .... ... .. ... . ............ . 
1896 .... ........... ...... ............... .. . .. . 
1897 ...... . ........... .... .. ... ... . .... .. .. . .. 
1898 .................................... . .... . 
1899. for first H alf-year ............ .. .. . . 

TOTALS ............ ... . .. ........ . 

QUA NTI 'J"{. 

tons 
12,219 
11,163 

8803 
8872 
7194 
6654 

10,31l1 
27,633 
41,577 
30,700 
50,519 
43,256 
36,OU8 
:14,69;3 
30,499 
32.698 
41,904 
42,196 
47,678 
19,841 

- _._------
550,498 

No.4. 

VALUE. 

£ 
10,998 
10,047 

7923 
7985 
6475 
5989 
9352 

24,870 
37,420 
33,030 
45,4<l7 
38,930 
32,407 
27,754 
24,399 
26,159 
33,523 
33,757 
38,256 
18,361 

-----
473,102 

QUANTITY and Value of T'in e .• ported from Ta.,man ia during the Years 1880, 1881, 
1882,1883,1884,1885,1886,1887,1888.1889, 1890, 1891, 1892, 1893, 1894, 1895, 1896, 
1897, 1898, andfi'" tile.first HalFyew' of 1899, cmnpi1edfi'om Customs Retnrns an!y, 

YEAR. 'l'ONS. VALUE. 

£ 
1880 , .... ... .... ....... .. .. . ............. .... . 3954 341,736 
1881 .................. .. .. ........ ....... .. . 4124 375,775 
1882 .. .... .... ..... ... ............ ...... .. ... . 3670 3fll,046 
18B3 ......... . ........ .. . .. ..... .. .. ....... .. . 4122 376,446 
1884 ...................................... .. 3707 301,423 
1885 ... ........ . ..... .. .. ...... ... ........... . 4242 357,587 
1886 ............. ....... . .. ... .. ....... . ... .. . 3776 363,364 
1887 .. .. .............. .... .... ...... ....... .. 361l7! 409,853 
1888 ........................................ .. 3775± 426,321 
1889 .... ..... ... .. ...... . .................... . 3764 344,941 
1890 ......... ....... ...... .......... .. ...... . 3209t 296,368 
1891 ............ .. ...... .. . . ...... . ....... .. . . 3235 291,715 
1892 ........ . ........ .. .. , .................. .. 3174 290,083 
1893 ... .. ....................... .. .......... . 3128~ 260,219 
1894 .... .... .. ........ .... .. .. . .. .. ..... .. .. .. 20:14 198,298 
1895 ...... ...... .................... .. ..... .. 2726'1 167,461 
1896 .. .. ....... ... .......... .. ... . ........... . 2700 159,036 
1897 ............. ..... .. ............. .. ...... . 2423t 149,994 
1898 ...... ... ............ ... .. ....... . , ...... . 1!J72 142,046 
1899, fo,' fil'st H alf·yeal' ...... .. ........ .. 961 107,263 

1- ----
'}'O'I'ALS ........... .. . .• _ ... . ..... . 65,205~ 5,720,975 
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No.5. 

QUANTITY and Value (d Sib:er Ore produced in Tasmania dm'ing lhe Years 
1888, 1889,1890,1891,1892,1893, 1894,1895,1896, 189 7, 1898, and the./h·st 
Half-year of 1899. 

YEAH. qUANTI'I'Y. VALUE. 

tons. ..£ 
1888... .......... ..... ... ..... . .. . ......... ... ..... ... . 417 5838 
188V..................... ...... ........................ 415 7044 
1890..................... ......... .. ................... 2053 26,487 
1891......................... .. ... ... ................. 4810 52,284 
1892... .................. ......... ... ............ ...... 9326 45,502 
1893..................... ....... .. ... .. .. ........ ...... 14,302 198,610 
1894.............. .... .. .......... ........ .. .... ..... . 21,064 293,043 
1895......... .... ............ ........ .... .. .. .... ...... 17,980 175,957 
1896.......... ...... ............ ......... ...... .. .... 21,167 229,660 
1897............................................. ... .. . 18,364 200,167 
1898................................... ... .. ... .. .... ]5,320 188,8\12 
1899, fol' the fi)'st half-year ......... ...... .. .... 15,882 114,577 

1-------1------
141,100 1,538,061 

No.6. 

QUANTITY and Value of Eliste?' Copper e']JOI·ted FOIl> Tasmania during the 
Yea)'s 1896, 1897, 1898, and thefint Half-year of 1899. 

YEAn.. 

1896 .............................. .... .. ........... . .. . 
1897 ............................. .................. . .. . 
1898 ........................... ................ .. ..... . 
1899, fol' the fil'st half-yeal' ............... .. . .. . 

Q,UANTITY. 

tons. 

1---

47t6t 
4955§ 
3358 

13,055 

VALUE. 

£ 
1245 

322.500 
400,668 
316,101 

1,040,514 

No.7. 

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

YEAH. QUANTITY. VALUE. 

tons. £ 
1896. .. .... .. .. . . .. . .. . .. .. .. ..... .. . ... . . . ... ... .. . . . . 34 1020 
1807....... .. ...... ...... ........ .... ........... ...... 75 2250 
1898...................... .... .......... .. ........... .. 394 8128 
1899, fol' the fi rst hlllf-year ............. ...... .. 1546 25,387 

----------·1- - -----
2049 36,785 
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No. 8. 
QUANTITY and Value of Iron Ore (u}Jo1'ted from Tasm ania during the Years 1897, 1898, 

and the first liaif-year 'if 1899. 

YEAn. 

}~~~ ::::::.::::::::: : ::: :::::::::. ::::::: ::: ::::::: :: : :::: : :::::: : : :: :: :: 1 
1899, for the til'st half' ye"l' .... ... . ... . .................... . ... .. . 

TO'I·AL ...•.••••••••••.•• • ••.••.••..• •. ...•. . •. ..• .. 

No.9. 

QIJAN'I'IT Y. 

Tons. 
894 

1598 
987 

3479 

VALUE. 

.£ 
812 

J598 
930 

3340 

R .E TURN showing the .LV!lmh~1' (!f' Pm'sons cUf/aged in Ivlinino dUl'ilt,'l tlte Yean 1880 to 1898 
ineiusive, and .first lla!Fyear '!f 1899 . 

YEAH. 

1880 ............. . ....... · .. ·· .... .... .. 
1881 ............ ............ .... ....... . 
1882 ..... . ..................... ..... ... . 
1883 .................................. .. 
1884 ....... .. ....... . .. ... .... · ........ . 
1885 ........... ... ... ............... .. 
1886 .................. . ........ .. . ..... . 
1887 ........... ............. .......... . 
1888 ... .. ....... .. ...... . ... . ......... . . 
1889 ............ ... .. ....... . ......... .. 
1890 .................... ... .... ..... . .. . 

NUM DEH , 

1653 
3156 
409'; 
3818 
2972 
2783 
2681 
3361 
2989 
3141 
2868 

YEAR. 

1891.. ....... ..... . ... .... ..... ... . .. 
1892 ................................ . 
1893 ......... .... .. ... ...... ... . .. .. . 
1894 ......... . .... . ............... .. 
1895 ......... ........ ............. .. . 
1896 .............. . ........... . ... . .. 
1897 ....... . ....................... .. 
189~ ........................... ... .. . 
1899, first half·yeal' ............. .. 

No. 10. 

NUMBER, 

3219 
3295 
3403 
3433 
4062 
4350 
4510 
li052 
6484 

RETURN showing the Number and Area of Leases held unde,' " The Mining Act, 1893," in 
flirce on 30th June 'if each year since 1895. 

I 
In force on In fOl'Ce on In force on In force on I In (or'ce On 

Nature of Lease. 
30th June, 1895. 30th June, 1896. 30th June, 189;. 30th June, 1898. 30th June, 1899. 

;':0. At'CH. No. Arc<t. No. Area. No. At·en . No. Area . . -._-. 
AC HY.~. AcnE.';. ACltF S. ACln:s . ACIIt:s . 

For Tin, &e., at a rental of 505. 
an aere .... - .... ... ......... 720 31,207 738 ;];],077 1150 56,493 1290 66,981 1207 64 ,339 

PO!' Cou.1 and Slate, at a rentul 
of 28. 6d. an acre ... .......... . :17 fl5fH :17 5946 38 6105 41 5943 39 6002 

For (:lold, at a rental of 208. an 
UCl'e ....... ........ .. ........... .. ..... 4-55 4366 602 67 1 2~ 615 5780 702 7]90 652 fi725 

Wu.tcr nights, Mineral an,l Gold 176 755 160 808 155 774 159 7e:4 200 933 
sluice- sluice- slnice- sluice- $Iuice-

heads. heads. heads. hCttds. heads. 
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No. J I. 
RETURN of the Nwnher and A rea of I"caseR Itnder "The Minill!! Act, 1893," in j01'C(] on tlte 

Lst .Tu(y, 1898, issued duriltg the Year ending 30th June, 1899, cancelled dU1'1:ng ilU! Year 
ending 30th June, 1899. and remaining in j'o1'f:e OJ( :10tlt Jane, l 899. 

l In force on 
Issued. during Cancdtt'd dnl'ing In fOI'cn on 
Year ending Yefll' ending 

Nature of Lease. 1<: J "Jy, :,::·-1---,---+--,..----30th June, 1899. 30th J Ime, 1899. 
30th JUll\', 1899. 

~o. 1 Al'e,.1. No, I Area. ~o. 
I 

I AeRE~ . I ACH};S. 

612 37,130 695 39,772 1207 
Fol' Tin, &c., at~ntal of 5s. an I 

acre .... . .................... .... .. ..... . . 

ACRRS. 

1290 66,981 
Fol' Coal and Slate, at a J'entn.i of' 

2.~. 6d. an acre .. "" ......... ..... .. . . 41 5943 6 667 8 608 39 

235 2178 285 2643 652 
60 315 19 166 200 

sl uice- I s l uice~ 

heads. heads. 

I 

For Gold, at a rental of 20 ..... an 
acre ............ .... .. ······.············1 

Water Rights, Mineral and Gold ... . 
702 7190 
159 784 

s luice~ 
head,. 

No. 12. 
COMPARA TIVE Statemtnt of Net Revenne from Mines, being Rents, Fees, 

~e., paid to tlte Treasury for tlte Yea>' ending 30th June, 1899. 

YEAR. AMOUNT. YEAR. AMOUNT, 

-
£ s. d. £ .', d. 

1880 .................. " ........ 8944 5 11 1890 ............... .. .......... 26,955 4 9 
1881 ............................ 20,936 5 Ii 1891 ...... .. . ... ............ ... 37,829 16 Ii 
1882 ...................... .. .... 23,077 1 9 1892 ........... . .... . . ......... 17,568 18 4 
1883 ............ .... ............ 15,439 14 Ii 1893 ...................... ... J 6,971 9 2 
1884 .. .......................... 6981 II 10 1894 .. . ........................ 16,732 7 7 
1885 .............. .. .... .. ...... 1l,070 5 7 1895 ........ ..... .. ... ......... 15,323 1 9 
1886 ............ .. .............. 12,523 10 4 1896 ....................... . ... 20,901 13 2 
1887 ...... .. ...... .... ...... .... 14,611 11 5 1897 .................. .. ....... 25,631 0 3 
1888 .......... .. .. .. ........ .. .. 23,502 8 4 1898 ....................... . ... 33,661 13 9 
1889 .... .. .. .... ................ 17,254 9 0 1899 .. · .. · .. · .. · .. ·· .......... ·1 24,696 10 5 

The above Statement does 110t melude S larnp Duties upon Transfer of Leases and 
Registratiun of Companies. 01' the Tax payable upon Dividends, f!"Om which sources 
large sums are derived. 

TO TAL Number and Area of Leas" in force on 30th Jim., 1899. 

MJNEHAY-S. NUl'IIBER. AURA. 

Acres. 
Gold ..... · ................ .. .......................... 1 

Silvel' .... .. ... .. .. .. . .. .. ... .. .. ..... " .. .... ... .... .. 
l'in .... .. ...... " ................. .. ........... .. .... .. 

652 6725 
406 2U,850 
238 8684 

Coal.. ... . .............. .... .... .. ......... ...... ..... . 21 3243 
Iron .. . ........................... .. .... ..... .. . . .... .. 7 428 
I~imcstone . ...................... ....... ............ . 15 1727 
Lithogl'aphic Stone ....... . ....... ...... ... . .... .. . 

~~~ei: ......................... :::". :'. : .... :: '::.::::::::::::::::1 
2 417 
2 715 
1 40 

Wolf,-am ... . .... · ..... . ... · . . .......... ·· .... . ... . ... 1· 

Asbe.stos ............................. . ............. .. 
PreCIOUS Stones .................................... . 

5 280 
5 316 
1 80 

Copper .............................................. . 
Minerals ........................................... .. 

100 ,';864 
440 27,280 

Marble .... ..... ... . .... .......... ... ......... ........ . I 317 
Graphite .. ......... . .... ...... .... . .. ............... . 2 100 

TOTAT- ............................ ,----
-----

1898 77,066 

Area. 

ACRRS. 

64,339 

6002 

6725 
93il 

sl uice-
heads. 

.... 
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A VERA GE Number of Miners employed during the Year ended 30th June, 1899. 

Northern and Southern Division .........•. ' 0 , 

N orth-Eastel'n Di vision ........... ......... ..• _ . . . 
Eastern nivi~ion ................... . ............ . .. . 
N orth- "V estern Di vision .. , .... ............ .. ... . 
Western Division ......... ... .................. .. .. . 

EUROPEANS. 

944 
272 
599 
297 

3825 

5937 

CHINE.SE. 

180 
63 

243 

MINING Companies registered during the Year ending 30th June, 1899. 

NUllDE H. 01-' COl\-fPAN JES. CAP I TAL. 

41 £91,162 

TOTAL Area ~l Land applied for during tlte Year endin.1J 30th .lime, 1899. 

M INERAL. NO. OF APPLI CA'I'IONS. I AREA . 

Gold...... .................. ...... ... ...... .... . ... . ......... 293 2637 
Silver and other l\IIine rals ..... . ...... . .. .•. . .•......•.. 444 25,318 
Tin.................... .. ............ ........ .. ....... ..... .. ~81 9735 
Coal, Limestone, &c ........................... .. ......... _ ___ ·_~ ___ 1 ____ 350 

TOTAL..................................... 1033 I 38,040 

In add it.ion to the above, 77 applicat.ions for D ,·edging Cla ims, 31 applications fOI' 
Mining Easements, and 131 appl ications fo J' \rVatel' nights (61 2 sluice-heads of Water) 
were received. 

TO TAL Amount of Rents, Fees , &,c., 1'eceired by the Mine:.; Depa1'tmellt dw'ing 
the Year ending 30th JlIne, 1899. 

HEAD 01" RF.Vll N UB. 

I 
AMOUNT. 

~~-------~.-~ 

Rent under " The lVl ining Act, 1893," for GOld ....... .. .................. ...! 
Fees " " " .. . ...... " ... ...... ........ .. 
Rent " " fOI' MineraL" .......... . . . , ....... ... . 
Fees " " " ............................. . 
Survey Fees ......................... . . .. ............................................. . 
Rent of ])iamond Drills ......... .. ... . .. .. ............................ . ... ........ , 

£ .,. d. 
5869 8 9 

708 6 6 
15,544 9 9 

2470 10 2 
4788 14 6 

3 15 3 

TO'rAL ........................ .. ................... .. .. ............ .. £29,485 4 11 
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MINE MANAGERS' EXAMINATION. 

MAROH 28TH, 29TH, AND 30TH, 1899. 

Questions set. 

S.,OTlON A.-MINI NG. 

1. W hat precautions would you observe in approaching old workings full. of water by means of 
fL drive? 

2. U nder what conditions do yon consider the employmcnt of rock-drills economical ? 
3. N ame the most common and dn.ngcl'ous gas in the lode mines of: t his Colony, and how I S i ts 

presence detected 1 
4. In this Colony, and also in the other A ustralian Colonies, it has heen observed that when 

north winds prevail many mines a,re troubl ed wi th foul air. Give reasons why gases 
accumulate under the conditions ment ioned, and describe fully some mode recently 
adopted by some of the mines of V ictorl tt for removing foul air. 

5. Describe the conditions und er which deep-lode mining- can be conducted more economically 
by the underlay shaft systcm than by vertical shafts, 

6. Make a skctch plan and section of any displaccment of lodes that has come under your notice. 
7. I n a mining district, where lodes have pro ved payablc to a depth of 1000 feet, it is intcnded 

to sink a new vertic"l shaft for thc purpose of working threc lodes striking N. and S. and 
underlying E.-

(a) In what direction from outcrops, and at what " ertical depth, should lodes be inter­
sected in the shaft ? 

(b) State dimcnsions of shaft rcquired for working lodes mentioned in question ( I), 
assuming it is intended to install <\ 16" Cornish pump. State also the dimensions 
of each compartment of such ~ha.£ t ; the most suitable d ista.nce between levels; 
the height, length, and width of plunger plats. 

(c) State the vertical d istance in shaft at whi ch plunger workings are usually fixed, 
and the reason why. 

(d) In the event of underground balance-bobs being used, at what depths should they 
be fixed, and the beight and length of bob-plats? 

(e) Assuming it is intended to mine to a depth of 2000 feet, and that ,16" Cornish 
pumps are to be used, state the most suitable materia.l for main rods, and dimensions 
of same, and the lengtb, width, and thickness of strapping-plates required. 

8. Describe the different modes of shaft· t imbering with which you are acquainted, and state 
some of the ad vantages and disadvantages of the severa] modes described. 

9. Assuming rotten ground is encountered in !!inking a main shaft at the point 01' depth it is 
intended to open out, describe fully how work should be conducted preparatory to opening 
out. 

10. When putting up a rise in rotten ground, describe in deta,il how you would proceed. 
11. Make a rough sketch and describe a method of ventilating a drive by means of water under 

pr essure. 

SECTION B.-OHE -DRBSSI NG AND SAMPLI NG. 

1. Two lodes, A and B, contain ores sui table for concent ration. In A the valu able portion is 
finely disseminated, and is only 2 per cent. to 4 pel' cent. of the bulle III 13 the valuable 
are is coarser, and is 12 PCl' cent. to 20 pel' cent. of the bulk. What system of crushing 
and concentration wonld you adopt for each ? 

2. How would you ascertain your losses in a concentra ting mill ? F rom what parts would you 
take your samples, and how often? 

3. Describe any automatic slime-dl'essing machine that you are acquainted 1\rith. 

S.,O TIO N C.-MININ G GEOL OGY. 

1. E xplain the terms :-Strike, Outcrop, Gossan, Fault, Crosscourse, Slickenside, Horse, 
Gangue, Tuft~ Stockwol'k. 

2. Give instances of Deep Leads in Tasmania, and explain fully hmv they have been formed. 
'Vhat deductlon may be drawn f rom the fact t hat the bottom is in some instances below 
sea-level. 

3. D istinguish between Fissure V eins, B edded Vein s, Contact Veins .. and Gash Veins, and 
explain briefly how they have bcen form ed. 

4. In what kinds of rocks are deposits containing Copper Pyrites, Cinnabar, Cassiterite, Galena., 
and Gold respectively usually found, and with what minerals are they most frequently 
associated? 

5. State your views as to the influence of depth on tbe proquctiveness of lodes. 
6. State and explain Zimmerman's Law for recovering t he faul ted part of a lode. l llustrate 

your answer by diagrams showing right-handed and left-handed heaves. 
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SECTION D.-·MINING SURVEYING. 

1. Explain the teems :-Magnetie Meridian, True Meridian, Declination, Azim1l1h, Latitude, 
and Departure, a,nd descrihe a method for accurately determining the True Meridian. 

2. Describe the construction and mode of adjusting and using the Transit Theodolite. 
3. W hat precautions should be taken in making a sunrey with the rna,gnetic needle in 

the presence of iron. vVl'ite out the field notes of sHch a survey, having at least six 
stations, nnd show how the correct bearings of al1 the traverse lines may be obtained, 
provided !Lny onc station is hee from local magnetic attraction. 

4. From the bottom of a vcrtical shaft A, thc fo1l9wing tra ,'crse is made :-
A to 1 beaeing 6;)° distance 189 feet 6 inches 
1 to 2 " 1530 30'" 72 feet 
2 to 3 ,,179° " 136 feet 3 inches 
3 to 4 ,,195° " 1I 7 feet 

Calculate the cO-Ol"dinates of the points 1, 2, 3, and 4, and find the distance and bearing 
from the top of the shaft to a point on the surface vei·tically above 4. 

5. Explain f ully how the surface and undergrOlmd work ings of _ a mine may be connected 
(a) hy meMS of one shaft, (b) by means of two shafts. Illustrate your answer with 
diagrams. 

6. The following measurements arc made from the top to the bottom of an underlay shaft:-
Bearing. Vertical angle. Dist.a.nee mea.smcd on the slope. 

First line 157° 30° 83 feet 
Second linc 1590 27° 130 

" Third line 156° 29° 62 
" Fourth line 160° 34° 119 
" Calculate the true bearing between the first and last stations, the vertical depth of 

the shaft, and the horizontal distance between the top and hottom. 
7. State what adjustments are necessary for corred work in using a surveyor's level. 
8. lrV I'ite out Samples of Entries in a Level Book, and plot a section from sarno. 

SECTION E.-SURFACE WORK. 

1. "Vhat load hanging from a 1 i -ineh round wrought iron rod of ordinary quality would be likely 
to fracture same? 

2 . .Make sketch section for a dry rubble retaining ,.all that will support 12 feet in depth of 
tailings, and give dimensions you would employ in interests of economy and safety. 

3. The hoom of a Derrick Crane is set, first at an agle of 30° from the I'ertieal, and then at an 
angle of 45° from the vertical; what is strain on boom in each case when a load of 10 tons 
i. being moved? Further, what should be the sectional area provided the ultimate 
strength of material in boom is 2000 Ibs. per square inch, and a factor of safety of 4 is 
adopted? 

4. Make hand-sketch showing construction of ftuming for a water-section of 12 square feet 
carried on foul' bearers over an opening 25 feet wide without intermediate support, and 
sta,te size of beams under same condition as to material as in questioll 3. 

5. The water in a reservoir pressing against a dam is 208 feet w ide at surface, 100 feet 
wide at bottom and centre, and with e'ven side-slope.s, and a depth of 18 feet; what is 
total pressure against a line along dam 12 feet below surface of water? Give sketch and 
dimensions for dam to sustain pressure. 

6. You desire to transport an eight-ton boiler across a chasm, and YOII have decided to stretch 
a wire rope across £01' this purpose, suspend the boiler to it, and draw it over. When 
the boiler is half-way over the rope sags down in the centre so that its two parts make 
an angle to each other of 170 degrees. Show graphically how you would arrive at the 
stress or weight on each half of the rope. 

7. You have a flow of water of II cubic feet per second under a head of 290 feet. W'hat 
theoretical horse-power is there in this water, and what practieal horse-power may you 
expect to obtain, say by means of a Pelton wheel? 

8. Show how you would calculate the spouting ,'elocity of water under the above head, and 
if the Pelton wheel were;) feet in di u,meter g ive the proper speed at whieh it ShOldd run 
when under full load. Describe the constl'uction of a IJelton wheel. 

9. \V hat horse-power would be necessary to haul 100 tons of are per hour lip an incline 1500 
yards long, rising 1 in 8, at a speed of 4 miles per hOIll'? Give the sizes of the engines, 
and supply the rest of the data yourself. 

10. F ind the weight of a cast-iron pipe, 12 feet long overall, 18 inches internal diameter, 
It inches thick. F langes, 2 feet diameter, l ~ inches thi ck. Neglect the bolt-holes and 
the stiifcn ing-webs between. For what head of water would the above pipe be adapted 
if u~ed as part of the rising main? 
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SUBJECT F.-BoOK-KEEPI NG AND MDIE ACCOUNTS. 

G ive specimen pages of the Books you consider it necessary that t he manager of a large mine 
should keep. U nder what d iffere nt head ings would you make entries in t he ledger ? 

SUBJE CT G.-MINING LA w. 

1. What are the regulations under Section 102 of the ~1: ining Act, 1893, as to the storage and 
use of explosives in mines? 

2. What a.re the provisions of the Min ing Act, 1893, with r egard to men travelling in shafts, 
and what is the maximum distance allowed between t he stages of a Iadderway ? 

3. 'Vhat are the duties of a milling rna,uager as to the in spection of a mille under h is cha rge, and 
the testing of ropes and chains used in connection ,yith raisin g or lowering men in a shaft? 

4. 1£ a lessee discovers gold on his mineral sect ion, what steps should he take to secure the 
right to mine for gold? . 

5. I n what manner is land required to be marked off before applying for a lease? 
6. In what manner is :t leased claim required to be marked? 

REPORT OF THE MOUNT CAMERON WATER-RACE BOARD FOR THE YEAR 
ENDING 30TH .TUNE, 1899. 

5th July, 1899. 
SIR, 

WE have the honour to present the Hepol't of' this Buard for the year ending the 30l h June, 1899. 
The Boanl wishes to ex press its cleep sympathy on hearing of the death of the late Mr. J ames 

Harcourt Sm ith , Government Geologist, and to place on record tbe loss it has sustained by being thus 
deprived of his able assistance in canying out the work of the Board. 

The Board has met as freq uently ~ s occasion required. 
The total receipts fo r the year amount to £1017 5.~. ] Id., as against £629, and the expenditure to 

£614 0.'). 3d., as against £729 1&. 10d. dudng the preceding yea r. 
The supply of water available has been more than Sllfficient to allow all customel'S the regulati on 

al lowance for nearly ten months of the year. E ven in the months of' January and FebJ'lla l'y, owing to 
increased rainfall , the shortage was not so g reat as in precedi ng yeal'~ . 

j;'ixed Seale.-The ch;:II'ges undel' this scale were alte red and r educed, til(> rate now being equal 10 lOs, 
pel' sluice-head, when the E nglish quoted mUI·ket price of tin is £10U, and, fo l' every £1 that the price of 
lin rises above OJ' fa lls below £10.0, th e sum of 2d, per sluice-head is added or deducted; thus the present 
cash price of water, with tin at £ 118 p CI' ton, is 13s, pel' sluice-head. 

When this alteration in the cash price of tin was introduced in January last, it was thoug'ht that 
many of the claim-holders would take advantage of it, especially so as a p,'cferenc.e is g- iven to cash 
cu~tome rs when the wa ter is scarce. The result, however, is not satisfi:tCto l'Y, as only 22iJ heads were 
suppl ied at cash rates up to the end of May, since which time no water under the fi xed scale has been 
applied for. 

Race.-'l'his has been maintained in fit irly good orde r during the ycal'. T he flumings at the southel'11 
extension , constl'ucted some nine years ago, are in a fill' advanced state of decay; repa irs have already been 
effected, and in all probability the whole of these flumings will have to be repaired within the nex t two 
years. 

Owing to the enhanced va lue in the price of tin, there is at the pl'esent time a credit balance 
of £403 5,~. 8d. ; and, should the present value of tin be maintained, it is probable that. there will be a 
balance of' £800 0 1' £900 to be paid to the Public Debts Sinking Funrl on the 31st December next. 

The Statistics for the yea r are as follow: -
Average pel' week of claims supplied ..... .. " ... , ...•. ,",., ......... ,........ . .... ....... 15 
Greatest number suppl ied in anyone week .. . .......... .. .. . ..... ..... . ....... .......... .. 18 
Present nuolbel' supplied ....... ........... . ............. ' ... . ,.. ........................ ... 15 
Total number of heath:! of water supplied . . .... .... .. , .............. ,', ....... " ........... , 4177 
Tons of tin ore ra ised.. ...... .. ........ ... . .... .. .. .. ..... .... ..... 74 tons 5 cwt. 0 ql', 20 lbs. 
A verage number of miners employed-14 E Ul'Opefl ll S ; 36 Chinese ....... .. 50 

£ .,. d. 
Total receipts for the year.. . .. .... ......... ... . ..... ............... .. . ... .. . ....... .. 1017 5 11 
Cost. of maintenance and mana~~ment ..... ........ ........ .... . ...... . ... . "...... 614 0 3 
Paid to Public Debts Sinking Yund, 1898........ . .......... .. ...... .. .. ... .... . fli t. 
Total cost of put'clwse and construction ..... . .. ....... : .... , .. . .. ........ ...... 34,57219 0 

7'ke B on. lit, M inisler of Mines. 

W. H. WALLAC E, 
C. I)'REILI,Y, 
JOHN SIMPSON, 
S. HAWKES, 

Clw'h'man of tlte Boat'ri. 

} Mem.bers. 

• 



, 

• • 

(No. 69.) 

23 

ANNUAL REPORTS OF THE INSPECTORS OF MINES. 

:Ml'. In~pector HA1UlTSO~ (stationed at Zeehan) reports:-

In submi ttin g my Annual Repol't, I reg l'et to sta te that the accident list is again a heavy one, 
being 8 filtal, ]2 serious, and 10 non-seriolls. 

Seve l~ll complaints have been made to mp during the yeu1', and I'eceived prompt attention; in many 
instances they were of a fhvolous natul'c. 

L egal pt'occcdings wel'c taken in tlll'ee instances against miners fol' not J'cpoJ·ting mis:Ffil'cs; but I 
only obtained a verd ict against one. 

Ropp.s and cages have been examined and tested, and ~e\'c l 'a l of the fOI'mel' condemned. 
The magazines both at Zeehan and Lyell al'e in go,)d order, and kept clean. Those at Zechan must 

he removed in the neal' futme, as the town is now extended to within a short distance of them. r 
destroyed fOllr cases of damaged explosivf$ during- the year. 

A B oard, eonsistin~ of seveJ'a1 members of the M.M.A., A.M.A., and myself, was appointed to 
drnft a fl'e!-ih code of s.ignals fol' use in the mines. They received general IIppl'oval, Clnd are now ill use in 
most oJf the mines in the di~trict, and, I am pleased to say, giving satisfaction. 

The Mount Lyell Mine is now treat ing about 800 tons of ore pel' day. Some idea can be form ed of 
the exteu t of wOI·k going on at tll is mine, exclusive of the ~meltcrs., fJ'om the following figu res, fol' ycal' 
ending June 30th :-

Average number of men employed ............. .. 420 
Length of driving and C)'oss-cutting ...... .... ..... 3013 feet 
Ore despatched ii'om open out.... ........... ......... 197,617 tons 
From stopetl and .hives .. ........ .. .................. 19,719 tons = 2]7,336 
Ovel'bunien shifted ......... ............ ....... ........ ~8,058 tons 

Amount of explosives used-B I P owdel', 50,065 Ibs. j Ge lignite, 30,655 lb$. ; Rackarock, 32,798 lhs. ; 
Hel'cltles compound, 2250 lbs.; Detonators, 78,700; Fuse, 174,232 feet. 

Height from lowest wOl'klng~ to ol'i~inal outcrop, 550 feet. 
At the North Lyel l, the manager is busy removing the overburden from the ore body. Arrangements 

have been complered fol' the del ivery of a large parcel of are to the Mt. Lyell smelters. 
At the Tharsis Mine, opening up of the lode is being pushed along as fast as possible; about 100 tons 

pel' day of silicious O1'e is delivered by aerial tram to smelters, at a COf;;t for delivery of lesi than 1.~. pel' ton, 
allow ing a fail' mrll-gin for wear and maintenance. 

The Suuth Thul's is will be in a position to add to the output of the field in a few months' time, as the 
manager is busy el'eeting an extensive dressing-mill capable of treating 100 tons of ol'e pel' day. There 
are seve ral mines on the westel'll slope of Lyell opening up 1111'ge bodies of silicious ores, and directly the 
South 'l'harsis proves that the ore can be concentrated tu advantage, mining must receive a considerable 
impet lls in tbis direction. 

At the South Lyell, main shaft is down over 500 feet j the manager intends to open out after another 
50 feet, when he hopes to get a share of the immense body of ore that is being worked by the Mt. Lyell Co. 

At the Crown Lyell, sinking and driving is going on. The pl'ot"pects of this mine are good, as it is 
near both the North Lyell anu Thal'si8. There are over 20 mines on the I.yell field , all actively employed. 

On the Zeehan field there has been a considerable inel'ease in the output of ore, principally through 
the agency of the local smelters, who, up to the end of J une, had purchased 11,489 tons, valued ar 
£30,426; ore exported for year was 14,100 tons, vahleu at £185,805, making a total of 2D,589 tons, 
valued at £216,'231. The Western still holds the premier position. 'rhe M ontana, Oonah, Argent, 
Silver Queen, Smith's Section, and M t. ZeelHlfl are all keeping up a fail' output. A t the Silver King, 
with the exception of one tribute party, there is nothiug doing; and 1 would respectfully dl'3w YOU)' 
attention to the vel'." large area of gronnd that this company is keeping in idleness. 

The Comet Mine at Dundas is still turning out are fol' the .smelters. There has been considerahle 
improvement in the deeper levels lately. The fleavy body of water this company have to comend with is 
the ir principal drawback. A tramway is in course of construction fi'om the Brewery J unction to the old 
Melbourne Propl·ietary. When completed, it will allow several parties to work to advantage. 

The Monnt Reid Mine star ts sending ore to the smelters at the end of this month. 
The Hel'cules Mine is opening up well. 'rhis company is in a position to turn out large quantities of 

ore whooever it feels disposed to do so. 
There are several other mines on the Mount busy prospecting, and with fa il' prospects. 
On the Curtin and Davis H ill a number' of mineJ's a)'e working to advantage on the tribute system. 
The Fah l Ore ~l'oUp is deserving of a more progressive policy than what it is rece iving. 
At the Colebrook the diamond-dr'ill is sti ll at work pr'Dving the extensive ore-body there. A few 

months more oUl!ht to see this company in touch with t.he Emu Bay Rail way. 
At the Rosehery, the Tasmanian Copper is still idle, as the manager has not retu rned from I.ondon. 
'fhe Mount Black Proprietary has opened up a good lode, <lnd the manager is now busy erecting a 

dressing-mill , to he drivcn by water-power, for treating the ore. This will probably hc at work in 
September. 

There arc several miners 011 the hill prospecting, with very fail' prospects of success. 
The high price of tin has caused attention to be a.gain drawn to l\iount Heemskil'k and the Stanley 

HiveI'. Several parties are busy at both places. 
T he Red Hills M ine iii opening up well, especially the northern portion of the propel'ly, where an 

extensive body of high-grade copper ore is being exposed. A tram £I'om Al'genton round the south side 
of Mount pql)das would start a number of rpines going in thls direction, 
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The new fields at Monnts Jukes and Darwin are opening up wi th most encouraging prospects. 
When the North l .. yell Hailway is completed to Jukes we may look forward to quite a large mining 
population ~ettl i ng- in the district. 

In conclusion, 1 would state tllat the mining' industry of the West Coast never looked brighter than 
it does at prese1lt. 

Mr. Inspector GRIFFIN (stationed at Gladstone) reports :-

I have the honour to subm it my annual report as lnspectol' of Mines for the yeaI' ending 30th J une, 
1899. 

Before eommencing t his report I desire to place on record my deep sense of reg ret at the death of 
tJle late Govcl'llll1ent Geologist and Chief Inspector of Mines, M,'. J. Harcourt. Smith, which took place 
in June lllst, and by which we have been deprived of the valuahle supel'v ision of a chief whose kindness 
and COllrte:'!}, has at <"I ll times Geen fully appreciated by the officers of the Department. 

111~ines IIMpected.-The whole of the mines in the Eastern and Nor th-Eastern D istricts have been 
inspected foul' times H,t l'eguJul' qmlJ'tel'ly intel'vals during the year, The mines at Beaconsfi eld and Lefl'oy 
wOl'e also visited and inspected by me once, in June last, d uring Ihe tempol'a/'y absence of the Chief 
Inspectol' of Mines. 

Acc'ident.~.-The following is a list of all pel'sons eilhel' k illed OJ' inj ured in the mines of the Colony 
dUl'ing the past year :-10 men (nine EU/'opeans and one Chinese) wCl'e killed, and 36 Europeans and one 
Ch inf'se WOre more 01' less seriously injured; total, 4i, <.IS against 46, of which 13 were fata l, for the 
pl'evious yeaI'. The canses of the accidents WC1'C as follow :-

F((ll~ of Roclt.-Eight accidents, two final and six: not fatal, happened througl! f<JIls of I'ock in open 
cut workings. Of the men killed-

James Rogcl'~ w:-tS employed Ilndcl'iJal1d ~toping on a lode in open cut at the Appalachian Tin Mine, 
(l,nd on endeavouring to I'ecovel' a head board so as to J'eplace a !!ltull piece knocked out by a pJ'evious 
explosion, he incautiously ventured into the cutting and was caught by a large piece of rock that sl ipped 
down from the side, his chest, arm, and leg being badly crushed, causing death 36 hours aftel' the accident. 

James Robertsoll was wOl'king in open cut at Mount Lyell, when a small piece of rock stl'Uck him on 
the spine. He died the fi)llowing day of paralysis. Verdict, accidental. 

Frank J arvi~ received concussion of the ~pine and was in::lensible fol' several hours, th rough being 
caught by a fall of rock while working in.No.] ad it at the Mangana Gold Reefs Mine. Jarvis was one 
of a party of contractors who wel'o in the habit of working too fal' without timbering up, and was only 8 

short time prior to this accident cautioned by the In::::pector to discontinue sucb a dangerous practice, He 
is now all right. This accident was not reported by the manager of the mine, nor was it discoycred to 
have taken place by the Inspector until the limit of t ime fOl' taking lega l proceedings had expi red. 

A, M'Guiness received a compound fraotul'e of the leg by a fall of rock while wOl'king in an open cut 
at Rtrong's Rush, Pieman. 

"Vm, Delaney had his leg and arm bJ'oken whilst engaged baring down loose rock in the open cut at 
Mount. Lyell Mine, 

H. Knight had his leg broken whilst engaged in baring down loose rock at the Mount Lyell flux 
quarrie~. 

C, Scott, New Silver Crown Mine, Zeehan. Received scalp wound j not serious. 
J. Ward, while wOl'kin~ from the backs at the Golden Gate Mine, had one of his legs caught and 

slightly injured by a fall 01" s lip ofrock fl"om the footwall. 

Fall.~ oj Earth.-Thl'ee accidents from this cause-one European and one C hinese killed, and one 
Chinese injuted. Of the men kille"-

George Darcey (single) met his death by a fall of dell}'is from a greasy head, whilst working in a stope 
at the Argent Compally's Mine at Zeehan. (The information to hand with reference to this accident is of 
a very meagre nature,) 

\Vang Ah Chung, a Chinaman, working alone on his (miner's l'ight) claim at South l\fount 
Cameron, ventured too neUl' the r.:lce, nine feet in height, on which the nozzle was playing, and was 
caught and ins tantly killed by a heavy fall of earth and cement. 

Ah Foon, a Chinaman, working with hi:; mates in a tin face at the Weld Tin Mine, MOQl'ina, had his 
leg broken by a small fall of earth fmm the face. 

l~"all '?l Debri8.-l'wo accidents, 
James Hammendy had his leg and arm broken by n fall of rleb'ris f!'Om the face of a drive in the 

Oceana Mine, Zeehan . • 
John Rundle, Silver Queen l\fine, was wOl'king in a shallow open cut when about a tOll of dehris fe ll 

from side and smashed his he;Hl, which proved fatal. 

Fall.,; ql Stone.-Three men illjul'cd, but not seriously, 
John G . Johnson, whilst t l'ucking at the Mount Bischoff Company's Mine, got his hand jammed by a 

piece of stone falling from off the truck. 
George Smith I'eceived a severe blow on the neck and shoulder from a piece of stone that fell f'!'Om 

an over-filled bucket he W(lS sending up from shaft-sinking wOl'k at the Salmon G old Syndicate's Mine, 
Mathinna. 

J ames Smith had his leg hlll't by a stone rolling from a heap in the Rex Hill Tin M ine, Ben 
Lomond. 

Fa.ll 0/ Ti'mber.-Two men injul·ed. 
H . Marsden was stl'uck on the back and slightly injured by a piece of timber that was being lowered 

to a level in the Tasmania Gold Mine, Beaconsfield. 
R~ Irving, Mt. Lyell Co., was putting in timber in a stope, when the t~mber fell and b!oke his arm: 

• • 
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Fal!." domn Shqfi.-Thl'ce men severely injured at Mount Lyell Company's mine. 
William Blaney slipped into shaft, and fell 75 feet, striking a man named Mulloy who was at work 

sinkin!.! at the bottom. Blaney received a scalp wound, and had his collat'-bone broken. Mulloy had his 
collar-bone broken. 

C. Nicholas left gate of shaft open, and walked in. He received a severe shaking. 

Fall f!f Oage.-At the Oonah Silver Mine, Zeehan, the cage got away with foul' men, named J. 
~1ancey, D. Toomey, J. MacnamaJ'a, and T. Polan, in it, through the drivel' not putting the catch which 
holds the clutch of the loose drum in proper position. By the time he got his foot on the brake the speed 
was such that he could not hold the eag'c, and it fell about 35 feet, Two of the men in the cage had to be 
removed to the hospital. Olle had a rather bad Realp wound, Both were reported to be out of dang-er on 
tlte Jay following the accident. r:rhe question of carelessness on the part of Drivel' M'Al'thur, who acknow­
ledged that 11e could not have put the catch in pl'operly, has IJcen referred to Mr. E. S. Ross, Chief 
J nspectOl' of MachinCl·Y. 

Bla.'ltiu.q Explosions.-Eight men injured (one fatally) through t.hese causes, 
Thomas Statton an (I Hupert Vauglmn, working underground at the Western Silver Mine-Statton, 

whilst wOI'king out tIle face, mllst h3 ve touched an unexploded charge-probahly a miss-firo fi'om the pre­
vious chat'ges-when an explosion followed. Swtton was very badly burned and cut about, and died seven 
days aftel' the accident. Vaughan was hadly blll'nf.t! about the face, and lost the u~e of one eye. 

At the Mount Zcehan Silver Lead Mines, Wm. Jones received compound fracture of the arm when 
returning to II supposed miss-fire. 

J ohn Raffel'ty, employed as "powder-monkey" at the Mount I.yell1tL & R , CO.'d mine, was forciflg 
a charge of rllckaJ'ock into a J'ugged hole, when the charge exploded. He received burns on the hand; 
not serious, 

At the Mount Bischoff Tin Mine, - P almer waited only 15 minutes befOJ'e returning to a supposed 
miss-fire, an explosion took place, and he was injured. A lelegram received fi'om the g-enel'al manager of the 
mine foul' days a.fter the acci dent occlllTed reads: "Pnlmcl' very low yesterday, but much better to-day. 
Doctor now hopes to pu1l him tlll'oll!!h," The infol'mation received in connection with t.he accident is 
meagre, N atul'e of injuries not given. Palmer's Chl'istian llame not given. 

J. Simons, hammer anr1 drill man nt the A nehol' Tin Mine, jumped a Jeep hole in the I'oek and bullen 
it out in the usual way with a plug of geligniTe, but as the space thus produced was not lal'g'e enough for 
the powder charge, he primed another plug of gel ignite, and was about to drop this down the hole on to a 
couple of handfuls of powder, when a spark from the ligllted fuse must have exploded the powder. 
Simons had his face badly humed. 

T. Mitchell, Mount Lyell, was charging a hole, when an explosion occurred, resulting in a serious 
scalp wound. 

G. Hudson, Silver Queen Mine, returned to a supposed miss-fire, \'I'hen charge exploded. He received 
severe scalp wound and lost the sight of both eyes. 

Boiler Explosion.-1\vo men killed, three seriously injured, at New Mount Zeehan Sil ver 
Mining Co. 

Mathew Hoskins, ag-ed 34, managel', ma1'ried , and Edward Bowden, aged 42, widower, scalded to 
death. Thomas G,'uhb, A. Stokell, and William Richard,on. badly scalded. It appears the manager and 
engine-dl'ivel' attempted to adjust tbe pin of the safety-va lve, which in some way g-ot out of pla.ce, and called 
the otl1e1' three men to a86ist. Thcl'e was something like 40 lb. 8-team pI'essure on at The t.ime, A bal' was 
applied to get leverage on to the pin, and tl1is slipping from its fnler'H m- probably fOl'ned off h.v the 
sudden stoppage of the escaping steam-tbe valve was blown out, and the five men at once enveloped in 
scalding steam, with the l'esult already stated, 

B1·ealrin.q CIf a chain.-J obn Ritz and J as. Con ole were engaged gett.in!:! some machinpry up the 
Hercules tramway, when a link of the chain broke. Rit.z had his lip cut, and Conole received severe cuts 
about the head. 

Entering a ca.qe in motion.-At Western Sil ver Mine, Thomas J ames Ph~lan got off a cage, anrJ in 
attempting to get on again was thrown into t.he shaft and instantly killed . From evidence at the inquest 
it appears that Phelan got off at the wrong level, and on finding his mistake attempted to re-enter the cage, 
which, the platman says, had started to go down. The pl.tm.n prevented him, and knocked I to stop tne 
cage. Phelan then attempted to get in, but the ca~e immediately rose and he was caught against the cap 
of the opening-set and fell down the shaft. The engine-drivel' stated that the cage was at l'est when he 
received the signal of 1 knock, which he interpreted to mean" _Hoist empty cage." The jury were of the 
opinion that the signalling code should be amended. 

llfacltine1'.l/ 'I:n 1notion.-Two men serionsly injured, and one not seriously. 
Allen Bil'd, aged 24, manied, employed at the Tasmanian Gold Mining Company's battery, lost an arm 

through being caught in a belt llsed fo]' driving a grindstone. The belt was twisted round the countel'­
shaft of the rock-breaker, and the injured man, whose duty it was to oil the shaft, had been warned against 
goin~ neal' it until the breaker was stopped. 

Wm. Godwin had his thumb completely severed by bein g- caught between the frame and driving­
wheel of the battery at the Australian Tin Mine (Lottah) while cleaning the machinery in motion. He 
was not required to do this wo]'k, and had only himself to blame for the accident. 

William M'Neicc, aged 13, employed at the Western Mine, Zeehan, came in contact with a belt in 
the mill, and received a cut on the head. 

Mh,cellaneous.-John Fletcher, South Lyell Company, had his arm broken through a drill falling 
dow~ the shaft. 

G. Grubb, Silver Crown l\iine, had his leg broken thl'ough a fall from a wood-truck. 
Percy Williams, Mount Lyell Mine, l'ec~ived fatal injuries through being run over by a wagon III 

open cut. . 



(No. 69.) 

26 
The majority of the foregoing accidents wel'e cansed t hrough cUl'elessness 01' wont of caution on the 

pHt of the person injured; some few were unavoidable. One unfortunate accident, caosing the death of 
T homas .J. Phelan, appeal's to have been cau:3-cd t hmugh confusion of s ignals. Following ~ I'ecommen· 
dation of thejul'y in this case, sevcral members of the Mining Managcl'S' Association, as well a~ the 
President Ilnd Secretary of the Austral ian M inors' Associatioll, and Mr . .T. Harrison, In::!pectol' of Mines, 
joined in fi'aming an entirely new code of signals, which it is Rought to have made univel'Sul to]' tile 
whole Colony. Cupies of this new code have been dist!'ibuted ;-nl1ongst the mining manageI'''' of the 
northern and eastern districts, who, howeve!', do not appea!' willing to adopt it, as it is considered to be 
too complicated 10 be applied to most mines. It is theretol'c not likely to come into general use in the 
mines of the Colony. There can be no doubt as to the desil'ableness of a complete code of signals 
being made universal foJ' the mines of the Colony if ",uch a t11ing can be accomplished withont, as it were, 
compelling owners 01' mfmagel's to nse a code, however perfect it may appeal' to be, that they prote:::t 
against it as being unsuited to their respective mines. 

The Regulations and General Rules, as pel' Part I V. of the M ining Act of 1893, have on the whole 
been fai!'ly well complied with. Thel'e is less fimIt to I>c found with the methods of wOJ'king, and explosives 
Arc being handled and stored with more care than Il itherto. T he!'e is, however, one t.hing that demands 
serious considel'ation, as nffecting the health, and, in many cascs witll serious conseq uences, the l ive~ of the 
men employed in these mines: that is ventilation. The majority of the mines in these nortbern and 
eastern districts are ventila ted by natural means, which is fu irly satisfncto!'y in the coso of mines worked 
by aelit levels, but not so in the shaft mines, where there is, perhaps, no secolld shaft to be llsed as all 
"llpcast," and give better circulation. Natural ventilation at best has its dl1lwbacks, being so cllsily 
affected by atmospheric influences. In cold weather the c irculation is, perhaps, all that can be degil'ed , 
but in hot, muggy, summer weather it is the reverse. Artificia l ventil ation is produced in the coal mines 
of Mount Nicholas by means of furnace " upcast " shafts, using the main working tunneillt each mine for 
"downcast," 01' inlet of cold ail'. This is a satisfactory way of ventilating, if only reasonable at.ten tion be 
given to bl'atticing, regulating dool's, and fUl'nace. In several of the deep qm1l'tz mines compressed ail' is 
used to assist circulation, but as this gellel'ally comes from the exhaust of the I'ock d l'ill machine its good 
effects are only felt locally, the noxious gases being driven out of one place to settle in anothe r! pl'obably­
if it be a heavy gas such as carbonic acid-to settle in another along the wOI'king roads 01' levels. The 
best known mechanical contr ivance for the ventilation of deep mines is t he blower or fan, which, when used 
as an exhaust at the" upcal£lt" shaft) is found to work well and give good results . Of coul'se, tbe introduction 
of a ventilating machine means increased expenditure in the equipment of a mine, and owners and 
managers, as a rule, try to do without this ext ra cost; but as good ventilation in a mine means a fa I' greater 
amount of laboul' being performed by the men emp loyed in a given time, not to speak of the losses of 
having the working of certain levels and stopes Slopped altogether at different times owing to some sudden 
change of the atmosphere, and also the delays caused through waiting fo), the smoke to clear off after shots 
are fiI'ed, it is; after all, doubtful economy fo)' ownel's to work theil' mines without being properly ventilaTed, 
Section 102, Sub-section I., under "Genera l R ules," in O UI' M ining Act, says:-" An adequate amount of 
ventilation shall be constantly produced in ever), mine to such an exteut that the shafts, winzes, sumps, levels, 
stables, &c., shall be in a sufficient state of ventilation for working and passing- therein." In very many of our 
mines the requirements of this Section of the Act are not complied with, not but ttat manarO'ers are always, or 
nearly 3lways, willing 10 remedy-so far as lies in their power-any defect complained a by the inspector j 
but jf owners will not provide the necessary means to thoroughly equip the il' respective mines, the mannger 
is powerless to do what is required. The authority of the ilJ spectol' is often required to assist managers in 
case·os of this kind. 1'bel'e can be no doubt of the urgent necessity fo], improved ventilation in very ma.ny 
of OUI' mines, especially at Lefi'oy and Beaconsfield, where many of the lodes give oft' large quantities of 
carbonic Rcid gas in addition to that produced by re~pil'lltion and the burning of light,.s., thus endangering 
the health and lives of the men required to work in snch places. The b.meful effects of insufficient 
ventila tion fat the miners of the Colony is only too apparent. I thel'efore respectfully recommend that the 
"adequat.e amount of ventilation" requirod hy the Act be insisted L1p on, irrespective of' what the cost of 
producing snch may be to any mineownel'. 

Complaint,,,.-Only aile complui nt was received, and as this was not of a serious nature, it was easily 
disposed of. As a rule , the men employed at the different mines show an inclination to avo id anything in 
the way of a complaint to tho inspector. 

Ropes, cages, and safety appliances have been practically tested at regular intervals, and one of the 
form er condemned. Safety appliances ·were tc)Und to act well. 

I am glad to report fI morc prosperous and pl'ogl'essi ve state of things in connection with the tin­
milling industl'Y in this part of the Colony. The great ri sc in the price 01 this metal which has tnken 
place within the past year has enabled the owners of many old mines that have been barely able to keep 
going throug-h the time of depression, to wOI·k at a profit, and also g ivc cmployment to a greater numbCl' of' 
men . Vel'), many old claims that had been idle tor )'e:ll's have been reopened, and pol'tions of same 
considered not payablc in the past are now worked at a profit. Of the big mines working, the Driseis 
is perhaps the largest produccr at present, and the rich and apparently extensive deposit of d rift and gnlVel 
now beint; operated on should gladden the hearts of shareholdel's. 

At the Anchor mine the wOl'k of development has been prosecuted with ene l·gy. J llst a yea,' ago thi~ mine, 
which cost so many thousands of pounds to equip with t.he most modem tin-dressing machinery, was shut 
down, marked not payable. Some two months later it was I'eopened, the management this time being 
in the hands of MI'. R. Mitehell, than whom no better t in ore-dresser is to be found ill these colollies. 
No.2 50-head battel'y-erccted but not wOI'ked by the previous manager-has been overhauled, readjusted, 
and set going, thus completing the whole plant of 100 heads. The rock has been tested by bOl'ing with 
diamond drill at different places, and although the prospects obtained were not any better than the average 
from the working face, still sufficient has been done to prove the existence of a gl'Cat extent of the tin-bearing 
quartz porphyry. In addition to this, an adit has been driven in rock fi'om the battery tramway level , about 
~5 feet below the floor of the main face. l'he stone obt~ined fi'om. this is l'icher in tin than th!it of th~ 
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main working. The quantity of' tin ore obtained from each ton of stone crushed is 9 lbs., equal to four­
tenths C].!iorr) of one pel' cent., which-low averag'c though it be-is sufficient at the present .high price of 
the metal, combined with the 8m all cost of t l'eating the smff; to ~t:ive handsome returns. Not more than 
75 heads of stampeJ':-l have been in work up to the present. Each of those is {"tpable of crushing three 
tons of stone in the 24 hOlll'S. rrhe stone is cI'ushed, and the dis in tegvatcJ stuff passed over classifiers, 
jiggers, and ft'ue vannel'S, and tin OI"C dressed lip to 70 pCI' cent. obtained without I'e-handlillg from the 
tim e it goes in to the battel'Y hopper. 

Another t l'ia l is being- given the Libc l'fltol' Mille; and it is now hoped, with the enhanced price of tin, 
that this mine will be mad e to pay . 

The Cambria, a couple of miles fUl'thcl' west, is being opened up, and a tramway about 4 miles in 
length is being constrncted to connect the Inine with thc LiiJl'!rator battel'Y. 

MI'. Alfi'eel Deedes, chairman of the A n<.:hol' bOlll'd of diroctors , is responsible fol' the opening up 
of these outside mines j ano, if we may judO'e from the enterprise and pluck .shown by this gentlcman and 
his co-dil'cctors in sticking to the Anebol' Mine when it was thought to be a fhilure, it is only fail' to assume 
that the athol' mines of which they are the owners are at all even t:; I'ea$onably good shows, and that 
capital fOl' theil' development will be provided and judiciousl,y expended. The Anchor Company are now 
about to commence the construction of a watel'-race to bring water from the Columbia Falls, George's 
River, on to their mine. The erection of tin-smelting wOl'ks by this Company is also under consitlel'3.tion. 

The Austl'al ian 1.'in Mine battery has been cl'ushing stone from the Don ~eetio n fo!' the past foul' 
montlls. The stone is being IHluled to the batter,v over an incl ined tl'3H1 30 chains in length, the ascent 
from mine to mill being about 100 feet. The stone being tre,lted is saiu to go onc pel' cent. of tin. 

A new discovel'Y of alluvial tin has been made on the shol'e of George's Bay, abont 4 miles sOLlth-east 
by road from St, Helen's. Not mueh in the way of development has been done ~o fal'. 

Goal jfJ 'ine.~.-~Tew works have been opened up at both coll ieries during the past year, and at 
present the Cornwall Mine is working on a g'ood six-ft. seRm, in which several down-thl'(Hv faults had to 
be passed at the opening up. The seam is nOW worked in more settled country. A second seam-pl'o­
bably a continualion of the olu 4-ft. SCan) fHlother east-is being opened immediately above the 6-fl:. 
already referred to. The whole of the works at th is mine are iu 11. satisf~Lctory cond ition. 

At the Mt. Nicholas Mine the upper 6-fi:. :o::eam, worked many year!='! :olga, is being reopened at a point 
east of the old workings. I understand from the manager that tilC intention is to develop, and then canyon 
the whole of the working;; on this seam. 'l'he old workings are in a very bad state of repair, and it is only 
by fiocqucnt warnings and threats of penalties that the Inspector iJ'l enabled to get the propel' timbcl'ing to 
se(!UI'C the mine put in. Indifferent ventilation is another cause of complaint. Altogether the working of 
thi :s mine is most unsatisfilctOl'Y hom an Inspector's point of view. 

Ben L01nond.-The Rex H ill Tin Mine commenced Ql'ushing at their la-head battery a short time 
ag-o, The stone is obtained ii'om the flow and partly from the sides of' the old chamber. The works arc 
being canied on with due regard to the safety of the men em ployed. 

At JJangana a fi'esh start has been made at the ,MangaDtI. Gold Reef ( late Sove l'eign) M ine. 
N ow poppet-heads are eJ'ected, and the old sh aft is to be sunk to a further depth of 200 feet, where it is 
hoped to again pick up the shoo t of gold met with in the upper adit levels. 

Salmon Gold Sy ndl:cate's il1ine (ll1iant1:),-Good progl'e~s is being made here with opening up of 
the mine. The S h~lft is down 400 feet, oj' 200 feet below No. I adit level. The lode east of No.3 level has 
open ed out to width of seven feet a solid body of swne, Found the works in good order, regulations being 
well complied with, 

l1fatldmw.-Vcry little is being done at this place outside the New Golden Gate Mille; tile workillgs 
of this latter is :$atisfactory. In the e<lrly pArt of the yeal' the stapes at this mine wel'c bei ng filled with 
sand ii'om the cyanide vats, which had ~he effect of vitiating the ventilation of the mine to a ce rtain extent. 
Complaints were received in an in direct way, but the men, when questio ned directly , declin ed to say that 
the b<ld venti lation was ca used by the fi lling in of thc cyanide sand. Eventually, howevelo, when an 
appeal was made to the manager, the fi lling of the :-;tope8 with cyanide sand was di:$contillued forthwith. 

Duirng the year the new cyanide plant, comprising foul' 10()-ton vats, has heen completed, and is now 
operating on a large heap of tailings, estiuwted to contain 100,COO tons, which gives an assay of2 dwts. 15 grs. 
of gold to the ton. About 80 pel' cent. of the gold contents are recovered by the cyaniding process, 
T he cost of treatment by the old plant, ·which is still in lISC treating the slime.., from the battery, 01', more 
properly, from the vannel' eoncentl'atiTlg plant, was 2.~'. 3td. pel' ton, which included cyanide, zinc, labour, 
acids, mill t charges, coke, &c. The il ssay yalue of the salld before treatment was 8.~. 6d. pel' ton; after 
t reatment, Is. 5d.; extraction value, 78. lcl .; thus leaving a profit of 4s. 9irl, pel' tou. A Ranel D rill 
Co.'s ail' compressor plant, equal to 12 drills, has been added to the equipment of the mine, at a cost 
of £1000 . 

. Me:ssl'ls. Doyle nnd Bail'~tow , 1<1te of C harters Towel'S, QlIeell.,land, hav e erected a cyanide plant equal 
to treating 100 tons of sund pelo week, and are treating the sa nd ii'om the old City ()f Hobart battery. 
They appeal' to be very well :::at isned with results so till'. 

lVIal'"haH and Terry's Gold Scctions all the head waters of the Scal'llander Hiver, about 12 miles N.E. 
of Ma thinna. T ilere a;'e several lodes 1l'<lversing- these sectiuM, all of which al'c said to be rich in gold, 
Afgood deal of prospecting has been done, and a buttery (10 heads) is lJeing erected. 

Sevcnl.i mines-the October, Mabel, and Record, north of Mflthinna, all in full :::wing a year ago-are 
IJOW shut down. Hickson 's Gold .\'1 ine is s till workilig , and their ch,1nces of s tl ccess are good if they 
once get a pl<Jnt equal to coping with the watel', which is very heavy. 

JtJoltnt VictoJ'ia.-The Ringill'Ooma Gold Mining Company has been doing a (Tood deal of preparatory 
work during the year. A l2-head battery has been erected at the New River ti'eehold property, also six 
heads of stamps added to tbe Ringarooma battery. Preparations are being made at this latter place for 
the erection of a powerful electric plant, to be used fol' theO purpose of pumping and winding, in the mine a 
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little way off. The electric power is to he transm itted by cable from the dynamo to a large chamber under­
ground about noo feet from the entrance to the main adit. In this chamber, which is 48 feet in length by 
a width of 19 feet, height from II feet at lowest part to 24 feet at end where shaft is being sunk, t.he 
winding and pumping machinery will be placed. When this plant is fin ished it will afford a means of 
sinking on the Gumsuckel' lode, fl'om which such good results have already been obtained. The Penne­
father P.A. Mine has been refloated nndel' the name of the Centml Ringal'ooma. Prospec tinQ' is being 
carried on under the supervision of Mr. Wm. Brown, manager of the Ringal'ooma Mine. Of the outside 
shows at Alberton I cannot say much, as I have but few opportunities of judgi1lg of their system of 
working. They are generally about to commcnce work, or have just ceased operations, when I visit the 
locality. 

War·rent1:nna.-Minillg at this place is at a very low ebb. The East Volunteer has been shut d01\'ll 
for several months past. The C01'onella Extended, now known as Bayley's Lease, are debarred from 
getting capital to develop theil' mine through pending litigation. The Derby Mine still keeps a few men 
aD, but results are not satisfactory. 

REPORTS OF THE COMMISSIONERS. 

Mr. Commissioner GLOVER reports :-

Though the experiences of the past year do not disclose any final result in mining operations on the 
Northern Goldfields, they present ci1'cumstances which :justify expectations of .:ilwh results, of a 111ghly 
satisfa~tol'y nature, in the neal' future. In my last annual report I mentioned as a hopeful cin:umstance 
that efforts were then in progress in England to induce the inveitment of capital in developing the sections 
on the S.E. and N. \-V. of the Tasmania Compan/s ground at Beaconsfield, as, without the aid of' outside 
capital, effective development of mines on these £elds was an utter impossibili ty. r also alluded to the some­
what remarkable circumstance that, although the grea t extent, depth, and continual productiveness of the 
Tasmania Mine had been positively proved, capitalists had nevel' been tempted into the er.tel'p l·i se of 
locating the same lodes outside that Company's boundaries. I have now the satisfaction to report that 
both of these desiderata are about to be realised. Although the negotiations tor capital then pending in 
England fell through, Victorian aid has recently been secured for the effectual development of eight sections 
on the western side of the great mine. A strong associa t.ion has been formed in Victoria to in tel'cept the 
western continuation of the Tasmania reef: This event i8 no longer in the realm of uncertainty, mining 
operations being in full activity, and machinery to cope with the inevitable watel' has arrived fl'om Melbourne. 
Fair grounds are thus afforded for the hope that the mystel'ious and eJ'ratic ree£~ which has for some 20 ye~l's 
baffled the many futile attempts for its discovery, will at length become the scene of mining industry, outslde 
the Tasmania Company's boundaries. Another subject for congratulation consists in a further acquisition. of 
Victorian aid in an entirely new bunch of mining enterprise, namely, the utilisation of the extenslve 
deposits of asbestos in the vicinity of Beaconsfield. A strong company has been tormed in Victoria fol' the 
said purpose, called the" Australasian Asbestos Company." The quality of the min~ral to be operated 
n~on has been pronounced by recognised experts in that class of industry to be superior to that of most 
of what is all'eBdy known and utilised in other parts of the world. Considering the many and impor~(:mt 
lIses fol' which, wi[hin only the last few yeal's, asbestos has been found to be adapted, there can be httle 
doubt of the importance of the ente1'pl·ise. The celebrated Tasmania Mine continues to mainta in its great 
contribution to the mineral yield of the country. Thel'e arc eight other mining operations in more 01' less 
activity, but they are still in the prospecting stage, at various depths fl'(lill the surface, within that of 400 
feet. The quantity of gold produced from .Beaconsfield tor the past twelve months was 28,835 ounces, 
value £108,371. The average number of men employed in mining work at present is 616. . 

All hopes and expectations for the future of Left·o), are now centred in the effoJ'ts of two mmes, 
the Volunteel' and the New P inafore, whose deep-sinking operations more than 12 months ago had l'eac~ed 
depths of 1300 feet and 1250 feet respectively, but the wOl'kofwhich has since been devoted to prospecting 
at those le\'els in the hope of tinding sufficient gold to supplement the contributions of shareholders, u~on 
which alone the former depends fot' the continlled prosecution of its enterprise, the working expensed bemg 
£500 pel' month. The expenditure of the latter is aided to some extent by the gold extracted by the 
cyanide process from the" tailings" a.ccumulated for many years. Should the open:ttions of thes~ ~wo 
minea sllcceed in revealing gold at greater depths in payable quantity , as expected by analogy of sl11111ar 
localities in Australia, it would inevitably canse work to be resumed in the six other mines at Lefl'oy, 
which were once so prolific to a depth of about 400 feet, when the yield ceased, as it did also in the case 
of the two mines in question. ':rhesc two mines alone, when in theil' productive state, yielded, for the 
year 1894, 24,518 ounces of gold, value £96,488. I t is much to be regretted that a goldfield with the 
possibilities of Lefi'oy should remain unproductive for the want of pecuniary means foJ' its development. 
Within the last. few days a promising report has been made by a prospecting company between the 
I~ Pinafore" and" Chums" reefs j a crushing of 42 tons at their claim yielded 98 ounces of gold. There 
are at present 133 men employed in mining work on this fie ld. 

The worked-out surface alluvial goldfield of Lisle still holds out sufficient inducement to ~o~~ 40 or 
50 men, being principally persons who have settled on small agricultural holdings in the V1Cllllty, and 
supplement their means by gold-digging on spots formerly imperfectly worked and abandoned. But. the new 
depal'lul'e in ll11ning operations, recently introduced fro m New Zeqland, by dredging, not only rivers, but on 
suitably hum.id localities on Jand, is engaging the attention of several persons, and at present applieations have 
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been made for over 100 acres fo1' that purpose at Lisle. At Golconda, D enison; &0., prospecting work is 
actively pl'oceeding, but nothing has transpired worth reporting. 

At Middlesex Plains, including Bell Mount, Forth, &0., many pl'ospectol's are engaged in exploring> 
the region. There are at present only foUl' settled mining operations, but the only one of these demanding 
special notice is that kno',vn as " Shepherd alld Murphy's" claim. A lthough the mine contains several 
associated metals , its present principal yield is tin and bismuth. Some 5000 tons of ol'e al'e estimated to 
be in sight, and 600 tons of ol'e have been mined, and ready to be dealt with; and about 300 tOllS have 
been sent away by means of pack horses. But little or no progress can be made until the great difficulties 
of transit can be overcome by means of a road. 

:Mr. Commissioner O'REILLY reports:-

I have the honour to submit my Report fill' the year ending 30th June, 1899, upon the state of mining 
in the NOl'thREastern Mining District. 

Gold.-At Mount Victoria, during the past year, mining operations have been carried on in a steady 
and satisfactory manner on several of the claims. 

A ,considerable amount of enterprise has been shown by the Ringarooma Gold Mining Company in 
providing the most modern appliances and requisites for working' their mine in a comprehensive and effective 
manner. Extensive and costly works are now in progress, with the view of thoroughly opening out the 
mine, so that it can be worked with economy and succes::;fully. E lectrical pumping and winding' plant are 
about being erected for this purpose. There \vill be a fifteen-head battery (water-power) in this claim 
completed in a short time. This company also holds at New River, a few miles distant fi'om the above 
claim, three hundred acres of freehold land, upon which gold reefs of a very promising chamcter have 
been found, and, so fiu' as te~ted, have proved payaJ)le. A ten-head battery is now being erected on this 
claim, and the prospects of this mine are considered very favourable. rl'he capital of this company appears 
to be economically and judiciously expended, under careful and able management, on the works of their 
mines. 

Seveml other claims in this locality are making satisfactory progress, and, on the whole, the prospects 
appear very bright. 

Alluvial gold is found in payable quantities on private property at N ew River, foul' men being 
employed. 

At Wal'l'entinna, mining operations have been very limited, and do not appear to have been ca1'1'ied 
out in a skilful OJ' satisfactory manner, resulting in disappointment and loss of a considel'able amount of 
capital. A moderate amount of capital, expended under capable and judicious management , in testing the 
reefs by deep-sinking, would, it is generally believed, prove highly remunerative. Until a radical change 
in the present system of mining is brought about I cannot look hopefully fat' any improvement fi'om the 
present depressed state this mining' fieJd now labours under. . 

Nothing has been done at Waterhouse or Lyndhurst during the past year in the way of mining 
operations. Several sections have been applied fol' under lease, and it is to be hoped that mining operations 
will be commenced during the coming year. I have no doubt that a moderate amolint of capital expended 
judiciously here would result satisfactorily. 

The P ortland Company's Mine, situate neal' Gladstone, has been closed down for some time through 
want of capital to develop it. A lthough the lodes on this claim are narrow, they have been proved to be 
highly payable if sufficient capital weJ'e provided to mine and treat them. Thel'e is a considerable area of 
auriferous land in this locality, which would warrant expenditure of capital in prospecting it. 

On the whole, notwithstanding the drawbacks referred to, I look fOl'Wlnd to substantial progress being 
made in the state of gold-mining in this district during the coming year, especially at MOLInt Victoria, 
where the yields from the claims there will be largely ill(,l'eased. 

Alluvial gold is found mixed in small quantities with alluvial tin ore on sevel'al of the tin claims, and 
forms an important factor in producing profitable returns, but it is difficult to estimate the quantity thus 
won. 

Q uartz crushed ..... .. ..... . . . . '. ................... . .... ' 
G old ,von ......... ... . . .... . . ... ... . .. ................. . 
A verage number of men employed .. . . . ...... . ... .. . 

2397 tons 
2273 ounces 

90 

T in.- I n the R ingal'ooma locality~ tin-mining has during the past year been canied on to a very 
limited extent, and the returns of yields but small. 

ConsideJ'~ble enterprise has been shown in opening up some claims at Mount Maurice, but so far 
the returns have lIOt proved satisfactory. 

At B ranxholm much mining activity is shown, a large number of claims being at work in the locality 
of R uby F lat, and the yields are consideJ'ed very satisfactory. The A l'ba T in Thiining Company-now 
incorporated wi th tIle late Ormuz Tin Mining Company -whose claim , situate on private pl'Opel'ty, 
adjoins that of the fo rmer company, are now taking vigorons measUl'es to properly eg nip their mine, and 
place in good repair, at considerable cost, theil' water-races. I understand that it is proposed to work this 
mine upon a large scale, and thi ~ will infuse new life into the mining industry in this locality . 

A t Derby and B rothers' Home, the principal claims there have been conlinuously wOl'ked, the average 
humber of men being employed, and prospects are considered to indicate increased outputs during the 
coming yea I'. The carrying out of large and costly waterworks f!'Om the U pper R inga J'ooma R iver (S 
under consideration by the B l'iseis, ~nd also the N ew Brothers ' H ome No. 1 Company (~urveys being 
made), to provide an adequate supply of water for mining their claims on much more extensive scales than 
heretofore. The latte r company is now engaged in removing the heavy overlay of basalt fi 'om over the 
I'ich tin deposit, and consequently do not raise much tin. T he B riseis Company's claim looks exceedingly 
well, and is under careful and able management. Last month 's yield of'tin ore amounted to 30 tons, and 
present pl'ospects indicate a continuance. T he face, 'where now mined, appeal'S ve ry rich in tin are , and 
the deposit 01' wash has not yet been bottomed there. I understand that a M elbourne syndicate have the 
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option of floating this mine, under celtHin conditions, in London, the terms being £150,000 to t11e share­
holder'S in the company, and £40,000 tn be paid to the working capital of the mine. the present shareholders 
retaining one-fourth interest in the mine. The y ields fro m the Kl'ushka BJ'othel's' Mine cOHtinue 
satisfactory, as <lIso from the Brother's' Home Extended cla im, which latter i~ mined vc r'y successfully by 
a co-operative pal'ty of minel's. 

The prospects of the l\loOl'ina locality have VCl'y mfHcl'iuliy improved of late. The local claims arc in 
full work, and yielding filiI' rctums. New claims are being taken up, and capital proposed to be invested, 
which will tend to remove the depl'c:::sion experienced in th is place of late years. 

The Pioneer Tin ~liniTlg Company's claim <It llradsha ... v's Creek has been practically shut down for a 
considel'able time. T his is caused, I unuerstand, th rough defective supply of watel'. A large ontlay is 
required to provide an adequate supply , of necessity, fl'om a considerable distance. The tin deposit in the 
workings of this mine have not yet been bottomed, and pl'ospecting operations by boring-rods are now 
being cal'l'ied on to test the value of deep depos its. This mine should yield very profitable retUI'ns if 
sufficient capital were supplied to calTY out mining operations on an extensive and economical scale, even 
at the present levels of previous mining. 

At Wynifol'u River and South Mount Cameron a large number of small cla ims are being mined, 
principally under miners' rights. 

T he G ladstone and Mount Cameron localities have la rgely fEdt the depression and dl'Y seasons of the 
last few yeal's. Many miners fi'om here removed to the West Coast and other milling d istricts to obtain 
more remunerative employment. This depression has not yet been removed, notwithstanding the enhanced 
value of tin. I fear it will t..:'lke some time yet before an increased mini ng population becomes settled 
here. There j, a considerable extent of mineral-Leuring land, but the absence of water supply, beyond that 
obtained from Lhe Government water-race, and also from conservation clams, I'enders it impossible to mine 
the hig-h-Ievellands on the westel'n side of the Ringal'ooma R ive r. Tlwl'e fire het'e also eonsidel'able areas 
of river and swamp stannifel'olls flats well worth the ,1ttentiuu of capitalists foJ' ut 'ed~'i ng pu]'po~es . . 

T in lodes have been found in the G ladt"tone 10i..! ality , on the former Esk cla im, also on the Cascade 
'Ilange and neal' Moorina., the prospects of which are considered very g'ood . 

The success attending mining operations by drc(lging in New Zealand and Victoria of lat~ years has 
caused much attention to be g iven to th is mode of mining ri ver-beds and flats in this district by this 
process for tin ore profitably. 

The 'J.'asmanian Tin D:'cdging Comp<lny hold severai l'ivel'-bed sections undet' lease on the Ringal'ooma 
Rive r at Derby, a nd have there constl'Ucted a powerful ~Hld wcll-equipped dredge. Dredging operations 
will be commenced in a short t im e in the riYel', neat' the outlet of the tail -races of the principul mines 
there. It is cOllsidered that there is a large quantity of tin deposited in the rivel'-bed fro m the mines, and 
should the appliance:'! on the dredge pJ'ove suitable f(JI ' saving it, the enterpri se of tbis c..:ompan} will, 1 have 
no doubt, prove remunera tive, and lead to a very lal'ge extent of the bed of this: l'iveJ' being leased fO l' 
dredging purposes. 

At Corduroy Creek, the R ingal'ooma Dredging Company holds a maximum al'ea of land HildeI' a 
prospectOl"s licence, and, having tho roughly pl'Ospected the g round by horin g opel'ations- -some eighteen 
boles hav ing been put down under t he supervision of MI'. Joseph Will -have proved the land to be 
payable, all t he bores showing ti n ore mixed with a small quantity of gold. These satisfactul'Y prospects 
have led the company to order from Mess rs. Bogle & Clfll'ke, of Launceston, a steHm dredge, at a cost of 
£2500, which is expected to be completed, and at work on the claim, in the COUl'se of foul' months. Mr. 
Henry Carlin, late manager of the Esk claim at Gladstone, hal:; been appointed manager, and I have no 
doubt that under his careful and able management this enterpri se will succeed. A ll the conditions of the 
place are considered vel'y favourable fol' cal'l'y ing on this particular class of mining'. The success of this 
enterprise will have a very beneficial effect upon the futU1'c of this district.. 

In the aggregate a considerable area of ground is held under ex tend ed prospecting claims fOI' deep 
leads, principally upon river flats and swamps. This lattet' descl'iption of' land can only he profitably 
mined by a cheap system, such as is provided by the use of dredging plant, and the greatel' part of the land 
thu~ held will, if proved payable, be mined by th is mode. These pJOspecting claims fOl' dredg ing purposes 
are necessarily large, as capitalists who invest in mining undertakings requi re a considerable area of ground 
to operate upon, and unless this can be secured they will not invest. There id not any likelihood at such 
land being mined in small areas, as the cost of providing' a dredge at £2500 would generally be beyond 
the means of those who mine small claims. }'or this latter reason also, the gran ting of extended areas has 
not in any way in terfered ·with the mining requirements of the small claim-holders, and no complaints have 
been made to me by any of them as regards theil' being deprived of land required by them fo r mining 
purposes by the g ranting of t,hese c laims. On the whole, I look for""a rd with confidence to the intro­
duction of a cOIU:iiderable amount of capita l into this mininq- distl'lct for the development of dredging 
claims on J'i ver Hats and swamps, through the :.TI'anting of these extended al'cas., that would not, most 
likely, be lSO invested if these al'eas had not been granted alld pl'Ospected. 1 regret to say there is not 
sufficient local capital for this pUI'pose, and t he advuncement of the place, in the way of mining, depends very 
largely on the introductioll of out:-:idc or toreign capital. So fal', very satisfacto l'Y pl'o.-,;pects have heen 
obt<tined on ::;e veral of such claims, and 1 look forward to a lurge extent of the lands on thes.e arcus being 
applied fCJI ' untier lease in the eOUl'se of a few months. 

About forty leasehold clai llls, and seveniy miners' rights claims h:we been mined during the pa:-;t 
yeaI', the average number of men employed bei ng 183 Europeons anti lD5 Chinesc. 

T he total output of tin ore from this district for the yeaI' ending:m J line, 1899, amounts to 887 tons, 
being an inc t'ease of 118 tons 5 cwt8. over the previous year's yield. 

Taking all the adverse cil'CUlllstances connected with c81'1'yillg on mining, shortness ofwat.er supply, &c., 
into consideration, this yield is ve ry s<ttisfadory. 

On the whole, the futul'e outlook fol' tin~mining in tbis. district appears very promising and encouraging, 
and is likely to be pl'Ofitably carried on fo1' many yeal's to come. 
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Mr. Commissioner DAWSON reports:-

I hnve t he honour to forward you my Repol't of tile Mining Industry of the Eastcl"n District fol' the 
twelve months ending .J une, I8H!):-

In my last Annnal Report I alluded to the long' drought, which, I am glad to SA~', has now (plite 
suhRided. 

The Anchor, Australian, Cambria, and 1.iuol'ato)' mines al'C now in full work, with plenty of watel' 
to drive their extensive machiner'v . 

The ontpllt of tin ore from the Ancl rol\ Liberato1', and Austt'alian mines i~ con~ider'ed Sl l , t i~l~l ctOJ'y. 
The mell wOl'king under theil' miner~' I'lg'ilts have a good supply of wat.eJ', and :lI'C now doing' fairly 

well. 
A I'I':mgcments are now being made to illtl'oduce dredging on the :-<onth :'Ildc of Geol'ge's Bay. ::;0 fur 

the prospccts aJ'e consider'ed very satisfilctol'Y. 
r venture to asscrt that a g'Clrel11i improvement has now taken place all through the Eastern Dist.rict. 

All t.he men are fully employed at a fail' 11).tc of wage::.:. 
A 13l'gc a rea of tire poor'er g round will now pay fi}l' wor'king, consequent lIpon the g r'eat I'ise in the 

price of tin. 
~lathinna is practicall.v the only g-oldfield that is paying uiviuends in this district. The Golden Gate 

still maintains its uniftJl'lIl yield of g-old, and the mine, r am cr'edibly infol'nr ed, looks as well as evp!'. 
A cOl1sidcrahlc amount of prospecting is going on in the vicinity of Mathinna and ~unounding 

district. 
At Mangana I have nothing special to report. A !·oll .... idemble amount of prospecting is going on in 

t.he vicinity of the townsbip, but with no decided "e/mils up to da te. 
The Salmond Company are actively pl'o::;;pecting their gro u nd about midway between Fing'ul and 

Mat hinna. The mallager's last report i .~ ve!'y favolll'able, as they ha ve come upon good stone at a dcpth of 
400 feet. Sevc r'al orhel' claims arc being prospecteu adjoining this company's ground. 

The coal industry is going along' stcadil.v, hoth mines being' fully employed. T he demand fc)!' the 
coal is steady, and the quality of the coal is good. 

At the Scamander River tILe company's wOJ'k~ are suspended for the present. I have gmnted this 
company protection, because they have expended a large amount of capital in developing thei}' ground. 

They deserve every success, and I hope they will soon be able to ag-ain commence operations. 
I am informed that a new company is formed with sufficient capital to properly develop the mine. 
M ining matters are looking hetter ju.::;;t now th all they ha ve done for the last five years throughout 

the whole of the Eastern District. 

Mr. Commissioner HALL repoJ'ts :-

Owing to the operations. of the Tasmanian Smelting Company, an impetus has been given to mining 
in the northern portion of the Western M inin!! Division, resulting in all incl't:3sed I)]'oduction of silver-lead 
ol'e for' the past 1\'\'elve months, as compfll'ed with the pl'cviollS term. 

For' the yeflr entling' June 30th, ]898, 15,05A tons of silver-lead ol'e was sent away from the Zeehan 
Railway Station, value approximately at £177,079, whi le for the year ending 30th Jnne, 18gB, 23,3~7 
tons, val ned approximately £207,02G, have left the Railway StatiulI . Of this quantity 11,524 ton::;;, value 
£174,~)74, have been sent to Strahan, for shipment to foreign smelting works, and the balance, 11,863 tons, 
value approximately £32,060, Ims gone to the Tasnr~HJian Smelting COlllpany. 

The mines which have been the principal producers are :-\"este1'n, 4579 tons, value £62,611; 
Montana, 3470 tons, value £48,986; Oonah, 1980 tons, value £24,708; Zeehan (Tasmania), 1314 t.ons, 
value £16,798; Silve l' Queen, 2349 tons, value £15,280 j and S mith 's Sertion, 34551 tons, valne 
£15,171. 

Otlrer mines which have contributed smalleJ' quantities are :-Comet, New J\.10unt Zeehan, ,"Vestel'l1 
Extended, Si lver Bell, Oceana, Block 291, CUl'tin~Davis, So uth West Curtin-Davis, West Comet, Rich 
P.A., Tasmanian C rown, Kozminsky, No. 1 Cur·tin-Davis, Sylvester, Silver Queen Extenued, and 
Mount Reid. 

'rhe increase in the production for the past year may be taken as an earnest of what will happen in 
the ensuing year. A large quantity of or'e has been delivered to the Tasmanian Smelting- Compa ny, who 
have been receiving and stacking it pending the completion of the ir works. The roasting furnaces bcO'an 
1'0Mting less than filUr months ago, ond the first hlast fur'nace was only blown in in June last. A second ~ill 
prohably be ready toward:, the end ofthi8 month. Many of the mineowners have evidently been waiting 
for' the smelter to get into full swing before exerting: themselves to put out ore. As soon as the fumaces 
are running l'egularly the delivc1'iesofo)'c will quit!kly innc3se. A first shipment of bullion, about 60 tons, 
will be made in the first week in J uly . 

The "Vestel'l1 Mine still retains premiel' place, both as regards ore production <lnd depth of wor·kirlO's. 
The main shaft is down 691 feet . 'fhe lowest level ilS ti00 fee t, and in it a formation has been cut cal'l'yi~(f 
ore, but not payable. No payable ore has been met with helow the No. b level, 300 feet. On 22nd MaY, 
the breaking of the SP UI' wheel driving the pumping plant caused the mine to be flooded up to the No.3 
level, 170 feet. 1'he dam3ge was repail'ed by 22nd .J une, but it will be a month Ol' mOI'e beforo the water 
is out. A new compound Corliss engine is heing built by Messrs. Fraser and Cha lmers, ofChiea~o, to drive 
the pumps, and is expected to 3nive in about two months. It is anticipated that this will enable the shaft 
to be Slink to a depth of 1200 to 1500 fect. 

At the Montana l\iine the shatt has been sunk to 329 feet ·6 inclle::;;.. Payahlc ore has been eut in the 
No.3 level, 300 feet, and taking into eonsideratioll that this mine adjoins the WC8teJ'U, and the collar of 
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the shaft is 100 feet lower than in the Westel'n, payablc ore has been found 100 feet lower than in tJ1e 
Western Mine. During the yell I' the mine has been equ ipped with new assay office and plant, an ail' 
compl'essor and five rock drills, an electric light plant and 140 lights, general wo,'kshops, cng.ine, lathe 
and fittings, and blacksmiths' shops with two forges. In Mal'ch la st the company obtained the l'asmanian 
Cl'OW Il property, and al'e no\v eal'l''ying on mining thcl'c. 33 chains oftl'amwa,Y have been laid. t:onnecting 
the O ld Despatch Mine with the Montana main wod .. ings, and opcr'<ltions there will he commenced in 
another month. 

At th e Oonah i\'line a contract is being let to s ink the TImi n shaft anothCl' 100 feet, wh ich will g ive a 
total depth of 425 feet. 

Tile Silver Qneen Company have confined theil' operations chiefly to the No.4 and No. [) mines. 
The gl'eatcf.:.t depth reached is. 310 feet. About 80 men un an avel'age al'e employed by the company. 
'l'l'ibuting is carried on on ncarly all the company's sections, an average of about 515 men being thus 
employed. 

'rhe Mount Zeehan Tasmania Mine has I-eO-ched the dividend-paying stage. A dividend of }s. pel' 
share on its preferential sharcs was paid in Decembel' last, eqnal to £21.50. The company employs abo ut 
56 men, ~nd another 50 are trihuting on its va rious sections. 

On the Com~tock Millc thero is 11 lal'ge ol'e formation, some 26 feet wide, cal'l',ving bands of' zinc 
blende, assaying 46 pel' cent . of zinc. A market for this has been fo nnd with the Tadmania Smelling 
Company, who pUJ'c1lase i t for export. 

'rhe Colonel NOIth Company has nCCIuiJ'cd the Gl'Ubb's Mine, buildings, and tramway. T he tramway 
is being taken up and relaid to a 2-1'r. gauge. 

WOl'k has ceased at the Oceana Mine. A subsidence occurred of the ground J'ound the main shaft, 
J'Clldcl'ing it unsafe. It is doubtfhl when operations will be I'esumed. 

With the exception of the Comet, not much is being done in the vicinity of D undas. That company 
is delivering about 250 tons of ore pel' month to the smeiter. 

'rlw Great South Comet Mine is being worked by tl'ibu te, and a t.ram is being put in, to connect 
with the Adelaide Company 's tram. 

The self-acting tmm way fl'om the Hercules Mine to Deep Lead has been completed, and bin:", with 
u. capacity of 250 to 300 tons , al'e now being eJ'ected, to receive the oJ'e and load it on to the NOI'th-Ea$t 
Dnndas Tramway's trucks. Developmental work is going on vigorously at the mine, revealing large 
payable bodies of ol·e. Exploration seems to show that the deepel' the ore bodies are followetl the freel' 
tlley become from zinc. 

T he Mount Reid Mine has completed connection with the Hercules T I'3.mway, and has sent away 
122 tons of ore for experimental tl 'eatment: 5 tons to the local smeltel', and 117 tons to England, to be 
treated by tl:.e Ellerhau.sen process. A rock-drilling plant is soon to be erected. Contracts have been 
made with the Tasmanian Smelting Company to deliver to the smelter 30,000 tons of ore, of which 5000 
tons are to be delivered before end of December next. 

T here are about 40 men employed in the Rosebe l'J district. The Monnt Black PJ'Opl'ietary, Mount 
Black Extended, Mount Black No.1, NOJ'th Tasmania Coppel', and Berry Con sols are the only mines 
now at work. The Mount Black Pl'oprietary Company hai-l sent away 21 tons of ore fOI' experimental 
treatment: 5 tons each tu Wallal'oo, Dapto, and Dry Creek, and 6 tons to Tasmanian Smelting Company. 
The company intend shortly to erect concentrators, and excavations are now being made for that purpose. 
The machinery will be driven by compressed ail', obtained by watel'MpOW81'. Ample water can be ohtained 
from the Stitt R ivel', 80 tbe cost of concentrl:ltion $hould be very low. 

All the mines above-named Ine carrying on work vigoro~sly, and in addition theJ'e are many othel's 
which are rapidly pushing on prospecting and developmental work, and should become large ore-producers 
in the ensuing year. 

About 40 ounces of gold have been won during the year from alluvial workings. There are ver)' 
few miners working fol' it at present. 

Tin-mining showed signs, three or foul' months ago, of increasing in impoJ'tance, but up to the 
present vc ry little work has been done. Some half-a-dozen miners are working the alluvial deposits about 
Mount Heemskil-k. 

A seam of bituminous coal has been recently found neal' Eden. There has been as yet no lime to 
test its value 01' quantity. The seam is a foot in thickness on the surface, and the coal is said to burn 
well and th row out a good heat. 

Mr. Commissioner FOWELL reports :-

T he mines that have come immediately under my notice, as having been actively engaged in work 
dUJ·jng the past year, are :-

Fir~t and fi)remost, the 1110unt U!Jell}viin'i'Jt9 and Rail1l1a;lJ C01nl)any.-This company have dUI·jng 
the last year mined and smelted 210,550 tons of ore. 

'rhc averag'e number of men employed during that period has been-

At the reduction works, in all bl'anches ...... ......... ...... 1400 
At the lnine ... ............ ..... . .... .... .. .. .... "................ 422 

1822 
= 

During the . past yeaI' the extension of the company's railway from Teepookana to Stl'Rhan has been 
commenced, and it is expected that train service will be established between Strahan and Qlleenstown by 
the end of the yeaI'. 

An aerial ;opeway has been constructed between the miQe ~n4 the red~ction works, and is working 
very satisfactorily. 
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Further prospecting at a depth has also been carried on, and by so doing it has been undoubtedly 

proved that with depth the richness of the deposit increases. 
This mine has undoubtedly a gl'eat fluut'e before it. 

Prince Lyell iylining Compan:lj.-Since this lease was taken up a considerable amount of work has 
been done. A tunnel has been driven 700 feet. Length of other dl·ives, 220 feet. Cross ~c ut, 30 feet. 
Depth of shaft, 70 feet. 

Average Humber of men employed, 6. 
A lode bas been found to exist on this property, which varies very greatly in extent and metallic 

contents, at times laJ'ge and well-defined, calTying coppet' pyrites assaying up to 33 pel' cent. ; whilst in 
others it pinches out into mel'e ve ins. The flow of wate!' is too great to permit of sinking to a depth , but 
there is ever), reason to believe that a more solid and better defined iJodv of mineral would be found if 
pumping machiner), ·were employed. ~ 

L yell Th.a·)'.<;i?i jJlhte.-The principal work on this mine during the past yeaI' has been the el'ection of 
the aerial l'opeway connecting the minp. with the Mount l .yell Company's reduction works. 

This was completed ahout the elHl of .March last, and since then has run continmt/lv, delivering 100 
tons of ot'e pCI' day to the smelters. ' 

A start has also been made taking ont tbe open cut on the mine, and work has beeu calTied out 
continuously. 

J.llount L ,l/d BLock~.-The work done by this company is on Lease 12~92, dl'i ving alld sin king 845 feet. 
On t.he 30th of June the number of men employed was 40. 
During the twelve months preceding 30th June about .£2000 has been spent in development. A 

body of orc 40 feet broad lclnd 6U feet high has been found, and the rise is still in are. 
The assays give 10 pel' cent. copper, with a small quantity of gold and silver, 
The value of ore at grass is set down at £2000. Ore consists of bomite, glance, and copper pyrites, 
The main tunnel is now 1170 feet long, and is being driven about north so as to eventually go under 

the Lyell P eaks at a depth of over 800 feet. 

South Thm's·i.~ .-1' his company is Hctively at work et'ecting a concentrating plant to treat their ore, 
whieh is of a low grade, and I trust their efforts will prove successful , as the treatment of these ores will 
much benefit the whole field. 

N 01'th Lyell.-\Vork has been pro<.:eeding steadily on this mine, both in underground prospecting and 
preparing to take out ore, on the opeH cut system . 

The mil way which is in course of constl'Uction 1'1'001 Kelly's B asin , MacqnaJ'ie Harbour, is 
progressing. The contractors have met ·wit.h difficulties in the shape of hea vy slips, but there ,..;eems every 
prospect of its completion by the end of the present year, 

Tfta-rsis COll ,~oLs .1.l1ining C01nzwny.-Prospecting has been carried on during the year with fmill two 
to six men, 

Two pl'Omising lode format.ions have been discovel'ed. 
"Vork dOIle during the twelve months :-D riven 262 feet, besides surface trenching and stripping 

()vel'blll'den. 
The ore body has been proved 72 feet wide, fail' grade, and good concentrating ore. 

TVe?itern 'l'lw'l'sis 111illing C01npan!/,-A considerable amount of prospecting, both on the surface and 
undergl'ound, has been done, and there is good reason to suppose this will be a payable mine. 

rrhis wi!! be allothel' mine for concentrators. 

Cromn L.1/ell Copper lWining Compan,f/ ,-A large amount of work has been done, consisting of driving 
tunnels aud shaft~sinking, the number of feet driven being about 650. 

A main engine-shaft has been sunk 221 feet, and in the main tunnel a winze, some 80 feet, poppet­
heads, and winding~plaIlt have been erected. 

A verage number of men employed, 20. 
N orth C1'omn L yell,-1'hc work done on this lease has been driving tunnels, open-cuts, and sinking 

a winze. Total amount of driving, 505 feet. 
Two distinct ol'e bodies ha ve been pas:",ed throng'h, onc 20 feet wide, the other 7 feet wide, and it is 

anticipated to put in a low~level tunnel to pJ'ove the ore bodies at a greater depth. 

King L yell .Mine.-rrhe work done OIl this mine during the past year has been chiefly confined to 
llydl'3ulic sluicing, Tl~ e stuff being treated is copper-bearing' day, the copper being in the form of native 
01' malleable cappel'. The clay deposit averages 0'5 pel' cent. This is concentrated up to 30 pel' cent. 

Glen L yell ll'lining Compon;lj.-Dnring the past year a considerable amount of work has been done, 
both of a prospecting and developing chumctel'. 

766 feet have been driven. An ore body has been cut from 15 to 18 feet wide. Assavs have given 
from 2i to 14 pel' cent, cop pel', 1 to 2 OZc5. ~ilvel', ]6 grs. to l~ dwts. gold. I t is intended to cut th is 
bod v at a low level. 

~ On an average, 13 men have been employed. 

South J.l1011nt L yell.-rrhe principal work done has been sinking the main shaft, \vhieh is now down 
to a depth of 500 feet , and it is intended to sink to a fnrther depth of 50 teet, making a total of 550 feet, 
when levels will be opened up N .E. and S ,W., with the expectation of picking up a substantial copper ore 
deposit. 

The average number of men employed, 30. 
B esides the abovementioned properties, work, more 01' less, has been cal'l'ied on-Mount L yell P I'O­

prietary, West Mount Lyell, Mount Lyell Consols, Mount Lyell Extended, North Mount Lyell Con­
solidated, l\lount Lyell Comstock) Mount Lven Reserve, Royal Tharsis, West Lyell Extended, and North 
P )·ince Lyell. • 
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A lal'ge area 113S been applied fol' in the neighboUl'hood of Mounts .r likes and Darwin. 
At l\lount Jukes, on the section kllOWll aR Ila'l'J'is' J/e'1VfWd, wO I·k has been l'cf' llmed, but much­

cannot be done nn ti l a good 'pumping plant is ohtained and the connf l'y is tried at a depth. 
flfount .Jllhe.'( P1'oprietal'.1/.-Progl'css is mnch hindel'ed on this Hnd a thel's in the neighbourhood by 

the want of Il traelc 'rhe co:::.t of packing- pl'Ovisiolls is £1 for 50 Ibs. 
]0 men have been continuously at work pl'o:':pecti ng- on tbe three sedions held by this company. 

Nm"f, .Tul((~.~.-P l'o~pecting wo],k done fOJ' the last 10 months . 

Queen .htl:es.- Ditto. 

South .!uhe.>:.-vVOi'k is cal'l'ied on by a syndicate, and the property is undel' flotation into a company 

3526-93i\I, Hy. Turnel'.-Being prospected. 

Bean and .illlen's.-Intermittent prospecting done, and very rich ol'e discovered, a~saying up to 60 
pel' cent. coppel·. 

At Monnt Darwin-tIle P1'ince Da1'JlYin..,-wol'k has been carried on continuously during the last six 
months, 

On the D al'\vin Propl'i etul'Y, Rnd what is known as Dillo n's Show, wOI,k has been started. 
The whole of th is conntl'!, is mctallifel'Olls, but th e p1'esent holders have not enong'h money to do 

mOl'0 th,ln sUl'face prospecting, except in one 01' two inst;mces. 
When the North Lyell Railway is completed this countl'y will be opened up, and there is every 

prospect of' it$ supporting a large population. 
A t Mount Huxley one 01" two men are still making good wagc~ fossicking fOl' gold, nnd th e present 

holden:; of gold leasf's there shollld take immediate measllJ'es to pl'Ove theil' properties. It will require 
capital to do so, but the indications would certainty WHI'l'Unt it. 

I reg-rot to have stili to repol·t very little progress maLie on the gold lea ses in the neighbourhood of 
W ood v H ill. 

T'be lVIes5 l's. M Ul'l'ay Dros. have :::teadily gone on wOI'king', and have altog'etbel' c1'ushed about 175 
tons of quartz, ,vhich yielded 11 dwts . to the ton. 

This yield ought to be a ~nffir.i ent inducement to lead the holders of properties in the neighlJol1rhood 
to tl'V what the\' are worth. 

"rhel'e h::ls 'been VCI'Y li ttle allnv i::l l mining done. The reason, I believe, is that wOl'k has been plentiful , 
}md miners prefer it to foss icking for gold. 

I have endeavoured to give you as full an account flS possible of the wOl'k actually going on at the 
present time. 

M I'. Registrar FJDLEIt l'epoJts:-

I beg leavc to report on the mining indust ry in the Wal'atah division for the past yea r. The 
Mount B ischoff Compa ny has, as usua l, maintained its regular output, and is likely to do so fol' many 
years to come. T in has been known to exist at \Vhyte River fin' years, and is now being sought after by 
prospectors. Having myself seen H deal of tin-m ining on t he North-East Coas t, I feel confident that the 
ground at Whyte RiveI' would pa.v small p3l'tie5 well, after spending a month or two to get the water on. 
There is nothing there to wanant a company being float ed, 50 fill' as known at present. In silver are, I 
may mention t hat tlle Silver C liff', near Wal'atah, is shut clown, and has been sO fol' some few months. 

The Magnet Mine, <lbout 10 mi les trom Warntah by l'oad, now employs. about 50 hands, and the 
mine looks J'eally splendid; And, 110 doubt, ,yith propel' appliances on the mine for treating the ore, it 
would pay handsome dividends. 

Sevel'al sections are held for sil ver in the viciu ity of the 'Vhyte and Heazlewood rivers, but no work 
is being dOlle on most of them. I have lately seen some specimens of cappel' oJ'e fl'om a find neal' the 
Heazlewood R iver. It a ppeal's to be of good qua lity, and reported to carry a good percentage of gold. 
It is known locally as H Binks' Show," and is hig hly spoken of by those who have seen i t. 

There is no work being done on the Long Plains at pl'esent. At the Specimen Reef they have been 
doing a little prospecting fol' some tim e. The Rock,v HiveI' Mine Iws been rather unsettled of late, having 
changed its mining manager, but is settling down again. The Rio T into appenl's to be hung up, nothing 
doing therc. 

On the whole, the mining industry in the district is in a healthy condition, and there appea rs to be 
plenty ofcmployment for everyone, There are several good shows, only requiring a little capital and 
good management to make them pay. 
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THE MOUNT LYELL MINING A N D RAILWAY COM P ANY, LI MITED. 

Dl~AR S IR, 

Reduction TVol'lrs, Queenstorvn, T asmania , 
J uly 16th, 1899. 

I A l'II just in receipt of your wire respecting the information of our output for the year ending­
June 30th, J 89!J. 

The work done at the mine is as follows :-
O re despatched to Reduction WOl'ks-

E xcavated in open cut ..... . ... ..... . .... .. . . . . . 
Won undel'gl'onnd .. .. . ..• . ... . .. . .•. . .•....... . , . ... . .. . 

197,617 tons 
19,719 " 

'rO'l'AL •• • • • • • •• ••• • ••••• ••• ••• .•••...• • •• • ...... 217,336 tons 

N umber of feet driven ... . . .... .. . .• • • .. .. . . .. . ... ... .. . . . . 3013 feet 

" " 
sunk 

" " 
risen .... ... . . .................. ........... . 

'f OTAL .. . ...... . .. . . .. . , . .. •.... • ...•.. . . • •... .. 

Q uan tity of overbuT'den removed ......... ... .. . ........ . 
Average numbcr of men employed during the year .. . 

The work done at the R eduction Wor'ks is as follows :­

153 " 
24 " 

3 190 feet 

288,058 tons 
422 

Q uan tity smelted during the year (total ore).... ....... . 201,550 tons 
N .B.-The difference between t his and the quantity auove reported 

}IS produced by the mine, is the amount on hand in bins, un smelted. 
O utput in blister copper ............. .. .... . .. ...... ",. . . 6105 tons 
Containing copper ... . .. .. .... ... . .. .. . .. ............. . ..... 6()29 " 

" silvel' .. . ............ .. ... . ........ . ... . ........... 714,578ozs. 
" gold.............. .. ......... . . . .. . ....... .. ...... 24,726" 

N.B.- rrhis production of metals docs not take into consideration the quantities contained in middle 
products in stock, and not worked up at the end of the year. 

'fh e last furnace, No. 11 , of the en tire plant, "was blown in on J une 29th, 1 89~ . 
Average number of men employed at the R ed"uction Works in all bl'anches ..... 1400 

The above fi gures, of course, relate to the year from J uly 1st, 1898, to J uly 1st, 1899. 
The figures for the Reduction W orks since the inceplion of smelting operations, in J une, 1896, up to 

J ulv , 1899, are as follows:-
~ T otal ore smelted . .. ... ' .. _ .............. .. . . . . ... ... .. ... . 

Total production of metals-
B lister copper .... .. ........ . ... .. .. ..... .. . ... ... .. .. . ... . 
Containing copper . . ...... . .. .. . ...•... . ... . .. . .. .. . .. . . 

" 
silver .. . ......... . ........... .. . . . ... ... .. . 

" 
gold ......... ........ . .... .. ................. . 

406,586 tons 

13,119 " 
12,961 " 

1,303,874 ozs. 
57,467 " 

I t rust t hat the above information is what you wanted. I f anything else is required, please advise me. 

Yoms truly , 
ROBT. STICHT, General ll"lanagel". 

TASMANIAN SMEL1'ING COMPANY, LIMITED, ZEEHAN, TASMANIA. 

D EAn. SI U, 
Zeeitan, 31st J uly, 1899. 

IN response to the inqUIrIes for information, we l'espectively submit the following sum of money 
expended-over .£100,000 :-

Cost of construction over £ 57,000. 
Ore purchases over £30,000 
Balance went into fluxes and supplies. 
The roasters have had a fail' trial, and with very good success. 
'file y ield of two and (01') three roasters being 2250 tons calcined . 
'rhe furnace puts th rough approximately a tonnage of ore of from 70 to ~)O tons pel' day, and prouuces, 

on un average, 15 tons of bullion pel' day. 
All the machinery ,voI'ks in splendid order. 
T he electric li~ht is installed, and furnishes light to all the different departments and dwellings. 
~rhe water station also does splendid work, furnishing water through the pipes all over the works. 
The railway and haulage lines are completed, and give good satisfaction. 
The wood tram connecting the firewood reserve with the works is still in course of completion. 



(No. 69.) 
36 

'fhe construction of these works called fol' a removal of over 50,000 cubic yards of dirt a.nd rock. 
O ver It mlIlion ordinary bricks, manufactUl'cd locally, and some 75,000 fhe-bricks, which were 

·impol'ted, were used. 
'].1he1'o were also 12,000 bushels of burnt lime used, burnt on the premises, and all sand required for 

mortal' was found on the site. 
rrhe foundations for different machines a.nd engines required 800 casks of cement, and half a million 

feet super. of hardwood went into the crection of sheds. 
All the buildings arc iron-covered, for which pm pose over 50 tons of galvanised corrugated iron 

wore used. 
A ll the buildings arc painted with an acid-proof paint, to prevent corrugation by the sulphur fiune::; 

from the roasting furnaces. 
T he total length ot small railways in the works is about 1 mile of tmcks to facilita.te the handl ing of 

material. 
F rom the present experience the water supply obtained fl'om Manganese Creek \\'ill he sufficient, even 

in the dry season, as all t.he waste waters return to the creek above the pumping station to be reused. 
It gives us great pleasure to add that the whole appointments of the works have pl'oved themselves 

-efficient 10 a high degree. 
T he product obtained out of mostly 10w~gl'ade ores will be silver-lead bullion of a g ross value of, 

approximately, .£35 per ton. 
O utside of the men employed at the lime quarry and the wood carters, we give employment now to 

150 men. 
Yours truly, 

MAX. HEBERLEIN, General ffIanager. 
The Sec'J'etll.1'Y for ill ines, H ohm't. 

REPORT ON THE PlWGRESS OF THE MAGNET SILVER MINE. 

Sllpplic'tl by MH, G. L_ MEltl<!Dl'rlI, Legal Manager, Launccsto'n. 

'rifE Magnet SlIver lVline is situated about foul' miles in a westerly direction fl'om Moull t Bischoff, 
on a southern spur of the Magnet H.ange. It may be reached from Waratah by the macadamised Wal'atah­
Corinna load, whwh has been constructed by the Government at gl'eat expense, and when t l~e work no\v 
in hand is completed, should be all that can oe desired for extensive waggon traffic, and will doubtless 
meet all the requirements of the Magnet M ine and others in its vicinity. At the seven-mile peg, on above 
road, the 2-ft. gauge steel tramway of the Magnet Company infringes on the road, so that, taken altogetl,ler, 
the mine is of easy accessibility from the Wal'atah tel'minus of the E mu B ay Railway, The geologJcal 
feat ures of the vicinity of the Mao-net Range, whCl'e the mine is located, arc Silurian altel'cd slates, in 
whieh OCCIlI' associated ig-neous roc?.s of an almost unique cha!'actel', so fal' as thi.s island is concerned. 
rrhe lode itself shows a bold outCI'OP of hard feno-manga nese gossan neal' a small stl'eam, whicl~ is a 
t ributary of the Arthm' Rive)'. This material is often in huge blocks, and commonly assays high in stIver. 
rr lle immediate locality is heavily timbered; and the spJ'eadino- natural b!'aI:ches of the horizontal scrub 
mark the lode's outcrop to a large extent. b 

The mine offers remarkable facil ities for cheap p,'actical workin~, by adits driven from _ an eastel'ly 
aspect, thus completely obviating the nece~s ity of' expensive pumping and hauling machmery. Two 
permanent water-falls are within easy access of the worli:illO's of the mine, and offer l'enJal'kable natural 
faci li ties for obtaining requi:'l-ite power for dl'ivin .!t o l'e-dl'essi~g machinery, as well as fol' electrical purposes. 

Heavy timber is a common feat llre in the district, a.nd much of this is well auapted, both tOI' mining 
and bui1ding purposes. Foul' levels have been dl'iven into the hill , all of which have intersected rich ore 
bodies of enormous size, and a fi fth is now being driven, which will intersect the lode at a still gl'Cater 
depth than has yet been obtained. In all, when this work is completed, there will be not less than 360 feet 
o f gl'ound overhead; and as the continuity of the lode has been pl'Oved to extend fo l' considerably over a 
mile in length, it I'equires no stretch of imaoination to O'I"aSp the possibi lities of t.he mine. These facts, 

-coupled with the peculiaI' intrinsic value oftllC ore. stamp it as one of the most promising mines among 
many that this Colony possesses, 

1'he main wOl'kings hav e been canied out in what is known as N o. 2 level, ,,,,hich intersects the lode 
at a depth of over IUO feet. Here, as in the workings above, the greater portion of the al'gentiferol1s ore 
is extensively decomposed, but is always rich in silver and lead. The total width of the actual :::.ilver-bearing 
portion is proved, by the crosscuts and chives, to be over 90 feet, mainly 'composed of two bodies, 20 and 
25 feet respectively, the intermediate space being taken up with decomposed country rock, canying a fai r 
amount of silver. 

The average metalliferous value of the whole lllass is over 30 ozs. silver, about 12 pel' cent. leau, and 
a :::.mall quantity of gold. The company is breaking out the richer portion of the O1'e, which consists 
of bands of associated oxidised and sulphide ores of great richness, often assaying as high as 260 ozs. 
silver, 70 pel' cent. lead, and 7 to S dwts. gold,- the average value of the ore sent to market being about 
120 ozs. silver, 35 pel' cent lead, and a fe\\-" dwts. of gold. This ore, as bagged for sending away, contains 
27 pel' cent. of iron oxide, with a small portion of lime, so that it is remarkably adapted for sweetening the 
zinciferous ores so abundantly produced and sold to the smelting companies in Australia; and for this 
reason very stl'Ong competition for the output of the mine prevails, and the company is therefore able. to 
make extremely advantageous terms for the sale of the ore. At present the compauy has a contract WIth 
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the Smelting Company of Austl'alia, and a gradually increasing output is being maintained. The 
production is somewhat in excess of the facilities at pl'esent existing of conveying (,'om the tel'minus of the 
company's tramway to the Railway Station at Waratah. 

The last shipment, which was made on June 6th, consisted of 1183 bags, weighing 43 tons. T he 
total qnantity of ore sold up to date is 36 follows :-16,555 bag'S, weighing 581 tons 9 CWl. 3 ql'S. 25 Ibs., 
returning a rich valuB of £7461 168, 6d. -

The average price l'ealised has been about £15 pCI' ton, gross. The system adopted has been to grade 
the ore by mixing on the fioors to this value. There is an accumulat ion of about 4000 tons of second­
class material in the orc paddocks fol' future disposal. It is fully expected that within a few munths the 
mine will be ab le to sustain an output of 200 tons of fi" $l-cla..'l$ ore per month, Needless to say, when 
th is desirable end is attained the shareholders will be greeted with substantial div idends, 

'rhe polley of the board of directors is to build up a good reserve fund, so that in the fu t ll l'a the mine 
may be provided with fil'st-class ol'e concentl'Htors, and, if need be, a smelting plant. As l'e.{al'ds the 
latter, the ore in the mine is an easy proposition, a~ it cal'l'ies its own flux without any deleterious matte l'. 

As is shown by the l"mination of the orc bodies, the lode is a contact fl"sll!'e, and, as '!uch, its living 
to impenetrable depth is substantially assured, The ganglle generally is cal'bonate of iron, \vith calcite. 
In this matel'ial the undecompo.sed portion of the mass shows regular seams of ore of varying width and 
remarkable regularity and stl'iking beauty, Thl'! j:.> a peI'si:.>tent feature thl'ougholLl the whole of the 
workings of the mine. The primary minel'al~ being mainly galena, alvl the le55el' quant ity .i~me~onitc, 
stibnite, and antimonide of silvel'. The secondal'Y minel'als being cl'ocoisite, vanadianite, with mlSsicot, 
carbonate, and sulphate of leatl, and the mixed oxides of antimony and lead, the la ttel' alwol,Y$ pre­
dominating. OccaBionally filiments of native si lver o~cuI' in aborescent patched, especially ou the footwall 
side of the lode. The adjacent rocks immediately connected with the lode itself a re, on the footwall, a 
dolomatized websterite which, close to the ore-body, becomes beautifully concretionary, and often contains 
rings and Lands of sulphide ore, with occasional native silver. The hanging wall is compo"ed of an 
igneous rock, usuully dark mottled colol'3tion and nodular structure, It is what is known to patl'ologi:Sts 
as uiabaRe porphyrite, but has no vemaculal' term, excepting that the miners el'roneously term it, amollg 
many other sOrts of rock, "diorite." 

'In the last half-yeady report, is:3 ued on 30th March, the director~ estimate that there is not less than 
half-a-million pounds' worth of ore in sight. Since then, the work carried out is of such a nature that this 
value has been considerably extended; and other developments are proceeding apace, and revealing still 
furthel' available ore-bodies. In No.2 level a persistent ol'e-shoot has been d l'iven upon nearly 400 feet, 
and still contintles, both north and south, In No, 4, which will eventually be the main wOl'king level, 
the are is of extremely high value. Here extensive ore-sheds are in course of construction, and tIle 
tmm way laid down to same, No ore hu;<; as yet been sent away fmm this portion of the mine; but. there 
i~ an extensive area ready fol' Rtoping. 



REPORT ON THE BELL MOUNT AND MIDDLESEX MINERAL 
FIELDS. 

SIlt, 

Governmt'11t Geologist's Office, 
La1l?weston, 6th September, 1898 .. 

IN accordance with yonl' instm ctions I have lately made a second examination of the Sheph~J'd~ 
and lVlurphy l\1ine, Bell Mou nt, and ,,,hile in the neighbourhood vi:-;ited one 01' two other sectiol1s where' 
a. little \-"ork was going on. F rom Bell Mount I went to the De yoll ]\tIine on the D ove R iver, . 
and returned to Sheffield by the old Midd lesex Road, crossing the River Forth at the Lorinna 
Bl'idge. O il my way I visited t.he Glynn and Golden H ill Mines on t he l<'jve-mile Ri~e, and the 
old workings at ]'\1ount Claude. and have now th e honolll' to present the following Report :--

Shepherd and Murphy Mine.-Sin (~e my previous visit to this mine on J une 5t.h, ] 897, a 
considerable amount of work has been done on the lines suggested in my Heport. two adits. 
having been driven in ll. sout berly direction , a.nd a total distance of over 1000 feet of dri ving a.nd 
170 feet of sinking done, with satisfilCtury results. N o.1 ad it starts beh.,'een the ontcropsofNos. 5 · 
and 6 lodes, and tbe former was cut at about 170 feet from the entrance. 12 f;·~et beyond this another 
quartz vei n wa s cut, not seen on the surface, and this has been called No. 5A. Both of these lodes 
are very small , and no work has yet been done on t.hem. No.4 lode was cut at 267 teet, and has­
been driven on on eith el' side of the cross-cut, a total dist.ance of 115 feet. Its course is almost 
due E . and 'V., with little 01' no underlay, and it.s width is from 18 inches to 2 feet, the lode- · 
mattel' being principally crystalline quartz, containing a good deal of cassiterite and wolfrarn with 
occasional bunches of bismut.hinite (sulphid e of bismuth). In t he east drive the l'ode has . bee n. 
left standing for a length of about 40 feet to a.void double bandling, the bin at the entrance to 
the <tdit being full of ore. Connect ion has be8n made with the' surface by a shan 66 feet deep,. 
sunk on the lod e, \v hich increases in size fi'om the surface downwards, and is said to cl:l rry good ore · 
all the way down. The old tunnel on this lode li'om the eastern fall of the hill mentioned in my 
former Heport is about 25 feet above this level, but no further work has been done thel·e. No . 3 · 
lode was cut 93 feet ii'orn No.4, but is sUla1l and broken, and does not seem worth driving on at 
thi s level. 50 feet fUither in No.2 lode was cut. an d connected with the suriace by a shaft 86 feet 
deep. Only about 25 feet have been driven on this lode, which averages about'15 inches wide, 
and contains some good bunches of dean sulphide of bismuth , besides a f<lir percentage of tin Ol'e, 

associated with wolli·am. The adit has been extended 120 feet beyond N u. 2 lode, and if 
continued should soon intersect No. 1 lode, which at the surface is about 6 inches ·wide. The 
coun try roek passeLl t.hrough is chi efly sandstone with bands of slate, but in the end it is hard . 
quartzite. 

. }<'rom the bottom of the ore-bin, at th e mout.h of the adit, the track ha~ been cleared and 
partly g raded for a self-acting t.ramway, about 17 chains long, to the dressing-sheds, nearly 300 feet 
'below, passing by the mouth of No.2 ad it. In t his adit, which is 140 feet vertically below No. 1,_ 
No.6 lode was cut at about 50 teet fl'9m the entrance, and has been dJ'iven on 320 teet. Tn t he 

' east drive it is about ]5 inches wide, Hnd ill the west 18 inches to 2 feet in two branches, the general 
strike being about. the same as the other lodes, i.e. approximately E, and VV . The lode carrie.s yet"y 
good tin o],e, in large cryst.als, Hnd a good deal of wolfram ; occasionally a little sulphideof bismuth 
OCCl1l'S associated with iron and cappel' py ri tes, but. this lode is not so rich in bismuth as Nos. '2 and 4. 
A little molybdenite ha~ also been obtained. The gangue is principall y quartz, but in places there 
is a good deal of fluor spar and chlorite, and sometimes kaolinised felRpal', which on exposure to the 
,,,'eatber crumbles and releases t.he crystals of tin ore. W here the lode 'was cut it is only about 35· 
feet below the surface, and going west along its course the ground is fairly level fur about 150 feet~ 
after \\'hich it g·t·adually falls, and a shaft about "10 feet fl"OUl the end of the drive connects with 1t in 
about 18 feet. :\ good pile of cl'usbing-dir r, estimated to contain about 250 tons. has been obtained 
from thi s drive, ,md should give a very good yield of black tin. The adit will have to be driven. 
several hundred feet before cutting No. 5 lode, but it is p robable ' that anothel' lode will be cnt 
between these two. The three lodes which have so tal' been driven on have increased in 
widt.h from the sllrface downwards, but it cannot be expected tha.t t.hey will continue to increase 
much mOJ'e, and , as t.hey are still small, it will be very necessary, when cruslling is start.ed ; to keep the 
development \vol·k well ahead. It is probable that the lodes will eventually ente l' the gntn ite below,. 
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but at a depth \vlnch will not be reached fol' many years, if ever, though it is likely that the country 
rock will gradually become ha\'der . 

On the tramway track below No.2 aclit, a heavy brownish crystalline rock is seen, consisting 
almost entirely either of garnet or vesuvianite (probably the latter) this is evidently a product of 
contact metamorphism due to the intrusion of the gTanite, with 'which the lodes arc undoubtedly 
connected . I t may have been originally a limestone, which rock ]\1:1'. l\fontg'omery, in his l'cporton 
the district in N ovembel' 1893, mentions as occurringful'ther east at the Iris crossing. I noticed several 
small veins of felspal' running through it, and in places it contains a good deal of magnetite. One 
interesting feature about this rock is that it contains a little sulphide of bismuth disseminated 
through it, and though I do not think that this is present in payable quantities it would be worth 
while, when the battery is running, to open out a face and make a trial crnshing of 20 or 80 tons. 
If a lower adit is pHt in it ", .. ill pass through this ro~k, and it is quite possible that another lode will 
be cut, whi ch would probably be 1'ich in bismuth. 

T he building for the concentrating plant has been erected, and has been made larg'e enough 
for 20 heads of stamps, ,vith jigs, Frue vanners, and buddIes, but it is intended to erect only 10 head 
at fil'st. M uch of the tin are is in coarse ('rystals, and a good deal could probably be saved by a 
roughing-jig, the dirt being first crushed with a stone-breaker or coarse rolls and passed through a 
revolving' trommel before going' to the battery. I t will not be possible to separate the three 
minerals cassiterite , bismuthinite, and wolfram rnechanical1y. but as a. much bette I' price is obtained 
foJ' the metallic content.s of each ore by itself than when all mixed together, it will probably be 
found that hand-picking can be advantageously carried on to a considerable extent and, for the 
same reason it would be advisable to treat the ore from No. 6 lode as f~lr a.s possible by itself. The 
stamps and the vannel'S are to be driven independently by two P elton wheels, and a dilm hil.S been 
const.ructed o\'e1' 500 feet above the machinel'Y site, estimated to contain between two and three 
million gallons. I n dry weather there is very li ttle water running into this, but a ,vater-right of 10 
sluice-heads has been taken up on the 'Veaning P addock Creek, and it is propos(~d to bring this in, 
but the sunTey for the race has not yet been made. 

F rom the dressing-sheds a sledge track about half a mile long has been rnade, connecting with 
the pack-track fi'om B ell M ount. The fi rst part of this is very steep, and a better grade could 
probably be obtained by a sidling track to JUIlction with H all's T rack close to the five-mile peg. 
At present it is quite impossible to bring in any heavy machinery. On the Sheffield side, fi'om 
the end of the formed road, the track has been cleared 20 feet wide to the foot of Bell M ount, 
a distance of about 3 miles. This is nearly all thl'Ough good agricultural land, densely wooded, 
and would soon cut up with heavy traffic, unless corded or metalled. Hound B ell M ount there is 
a hard bottom, and a good grade can be obtained, but a good deal of cutting will be necessary 
on account of the steep slope of the hill. Some two miles further on basalt country is again met 
with , and the present pack-track is in a very bad state. All underground work has been 
temporarily suspended pending the ,completion of the road and the subsequent erection of the 
machinery, but. 8 men \,\:ere employed at the time of my visit ground-sluicing thE' alluvial to the 
east of the "T estern Creek alluded to in my previous Report. The" wash," consisting chiefly of 
angular a.nd sub-angular fi'agments of quartzite and sandstone mixed with decomposed basalt, is 
about 10 feet deep, and contains a little tin ore, wolfl'alIl , and carbonate and sulphide of bismuth all 
through it, the average yield at present being a little more than a bag of mixed ore per man per 
week, which more than covers working expenses. rrhe ground was very heavily timbered, and work 
is a good deal hampered by the stumps and log·s. I n the wash occasional boulders carrying tin ore 
occur, the source of which is as yet quite uncertain. T hese b(m1ders, some of whi.ch have to be 
broken up with dynamite, consist of glassy quartz crystals (often broken) and fragments of sand­
stone and quart.zite (occasionally waterworn) cemented together with a siliceous paste. 1'hey have 
apparently come from an older cemented drift, but the crystals of cassiterite which are irregularly 
distributed thl'oug-h them are: as far a:4 can be 5een, quite sharp, and the boulders themselves are 
very little waterwol'o. fr o the south and west the country is covered with basalt, and there is 
good reason to hope that ot.her lodes exist below this, and probably a deep lead, but these are 
questions which can well be left to a future time when the mine is better opened up. 

A little ground-sluicing bas also been done on Section 1963-93M, 80 acres, which is now 
held by the Shepherd and Murphy Company . T he wash in the face is about 4 feet deep, consisting of 
angular fragments of sandstone, and gives very fair prospects of ruby and black tin. With a good 
snpply of water this wou ld probably pay to work, but owing to its elevation this wonld be difficult 
to secure. A smalll'ace has been brought in through a gap in the divide fl'om the head of the 
N arra\va Creek, which is on the other watershed running into the F orth, but there is very l1 ttle water, 
except in very \\'et weather. 'Va.tei' could probably b(~ brought in from the Company's dam, but 
this is not justified at present, as the extent of the wash is unknown, and it is hard to prospect on 
account of the thick horizontal scru b. 

Since my last visit several small lots of hand-picked bismuth ore and concentrates have been 
shipped to .England and sold, and I am indebted to the kindness of the Manager, M I'. Sheal'gold, 
for copies of the account sales. 

One lot of hand-picked ore, ·weighing 6 cwt., assayed 63·6 per cent. bismuth, the metal being 
paid for at the rate of 4s. per pound, A. second Jot, weighing' 5 cwt. '2 ql's . 6 1'bs., assayed 70 pel' 
·eent. bismuth, which was paid foJ' a.t. the rate of gs. IOd. pel' pound. T he gl'OSS value of' the two 
lots was £16816.<. !Od., and the net p l'oceeds l'eceived by the Company, £152 l5s. 3d. , equal to 
£264 88. JUd. pel' ton. 
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The following are copies of the accou nt sales of the COlll!entrates;-

103 bags (sold in Germany ) weighing 5 tons net ·; assay value, ll '5 pel' cent. bismuth, 
39'0 per cent . tin . 

£ s. ri. 
B ismuth contents, ll~ cwlS. at £19 18s. per cwl.. ............. .. . ..... . 
T in contents, 1'98 tons, at £32 per ton .. . ........ ...... .. ..... ... .. . .. . .. . 

228 17 0 
63 7 2 
-----
292 4 2 

Clta1'!Jes. 
£ 8. d. 

Smelting, at £6 l Os. pel' ton ................................ .. 32 10 0 
Assaying, g rinding, sampling, &c .. ............. .... . ....... . 
Bl'okerage~ commission, &c ........ ... ........ , ... . .... . ..... . 

11 2 0 • 13 10 0 
Freight to Hamburg, dock charges, &c .. ................. . 14 2 11 71. 411 

-----
Net value received .. ............. .. ..... ........... £220 19 3 

- -- ---.-------
13 bags, weighing 13 cwts. 0 ql's. 26 1bs. net; assay value, J4'25 pel' cent. bism uth, 

47'2 per cent. tin. 

51 bags, weighing 2 tons 10 cwts. 3 qrs. 5 lbs.; assay value, ] 5'59 per cent. bislll uth, 
46'21 per cent. tin. 

B ism uth contents (2 lots), 9 cwls. 3 qrs. 6 lbs., at £19 188. per cwt. 
T in contents (2 lots), ] ton 9 cwts. 2 qrs. 23 lbs., at £38 5s. per ton 

Cha1'!Jes. 
Smelti ng, at £7 108. per ton ................................ .. 
Assays ........................................................... . 
Brokerage and commi ssion ..... ......... ...... . ..... ....... . . 

£ 8. d . 
24 0 2 
3 3 0 

I ] 18 0 
Dock charges. rent, &c .......... . . ". , . ... . ... ............. . . . . . 2 2 4 

£ 
195 

s. d. 
1 ]0 

56 16 2 

25 1 18 0 

41 3 '6 

Net value received ...... .. ...... .. ... ... .. £ 210 14 6 
== 

N o mention is made of the tungsten contents, but the price paid for the tin is probably regulated 
by the percentage of wolfram in t he are. T he Manager is now hand-picking more closely, and 
dividing t he concentrates into two classes, coarse anti fine. I took samples from the concentrates 
on hand, .which 1\ir. Ward, Government Analyst, has assayed with the fol1owing results :­
No. 1. Coarse Concentrates-'20 per cent. tin, 33 pel' cent. bism uth, 9'6 per cent. tungstic acid. 
N o. 2 . F ine Concentrates-34 per cent. tin, 6 per cent. bismuth, 14'2 per ce nt. tungstic acid. 

T he principal producers of bismuth in England are the firm of Johnson, M atthey and Co., of 
London, who treat most of the Australian and B olivian ores, but their process is a secret. T he usual 
method of separating the bismuth from the tin is to carefully roast the finely-crus hed ore, so as to 
convert the sulphide of bismuth into oxide, and then digest the roasted ore with dilute hydrochloric 
acid. 'fhe oxide of bismuth dissolves, and t he solution is then drawn off and diluted with large 
quantities of water , which pl'ccipitates t he bismuth as oxychloride. Owing to the presence of iron 
and other impurities, it is generally necessa ry to dissolve and reprecipitate this once or twice, and it 
is then reduced to metal by smelting in graphite or iron pots with lime and charcoal. T he 
wolfram remains undissolved in the original residue, together ,vith the tin ore, sil ica, &c, : on 
smelting. part of it goes into the tin anti makes it hal'd and les::; fusible; the rest goes in to the slag, 
making it less liquid, and causing g reater loss in tin, through the inclusion of prills. To separate 
it , the orG is subjected to a preliminary smelting in speciall'evel'beratol'Y furnaces , with socia, salt 01' 
sulphate of socia, and the tungstate of soda which is formed is leached out with water. Considerable 
loss of tin is caused by the for mation of sodium stannate; and it is said that this loss is not covered 
by the value of the tungstate obtained, so it does not seem likely that the bopes of being paid for 
the wolfrum will be realised . P roba hly, howevel', wh en regular shipm ents of' concentrates a.re 
ntade, the charges for smelting, assay ing, &c., and otber incidental expenses will be considerably 
reduced . 

The company has now spent a considerable sum of rnoney , and done a large am ount of ,,"ork , 
in opening up the mine, clearing, clltting tracks, &c, As before mentioned, the lodes are small; 
but, in my opinion, the developments are quite-sufficient to warrant the erection of conc(~ntl'utjng . 
machinery, and I should advise the road being made a 8 SOO Il as the .dry wea.ther sets in. 

Section 1 8 1 5 -93~I, 78 acres.-'fbe Shepherd and M urphy, ~o. 4 lode, bas been traced into 
this section; and neal' the north-western corner a deep trench has been cnt along its course, .and 
the lode exposed f(,, ' a lengt.h of about. 150 feet.. It is a well-defined lude, 15 to ]8 iuche, wide, 
strikillf; E ', and vV .,-t.he enclosing country rock being sandstone, striking abo ut E .N .E. T he 
lode-filling is chiefly quartz, a-ff'ol'ding; fine spec.imens of' smoky quartz crystals I t c<l1'l'ies a good 
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,deal of wolfram, and in plaees a little tin ore and native bismuth. So far as proved, it is nothing 
like payable, and no work is going on here at present, but it is worth fu rther prospecting. 

_0\ bout three-quarters of a mile N .E. of this several sections have been taken up for gold, and 
:a lot of trenching has been done, and several small shafts sunk, which are now all full of water, on 
. a belt of' gold-bearing sandstone, running about "'~.N. \iV. 

On Section 970-93G, known as Packett's ,Reward, one man was at work dollying the surface­
:stone, which shows a little fi ne gold for a width of abo ut 10 feet . T here is little to dist.inguish the 
gold-bearing stone from the ordinary country rock, which is a friable sandstone containing small 
stl'ingers of q~artz j ,wd in one trench a small quartz vein is seen carrying wolfram. A sample 
which 1 took from the bottom of the trench, across a widtb of about 6 feet, yielded 6 dwts. l2 grs. 
gold per ton. T he stone is very soft. and this would probably pay to crush, if thel'e were any large 
extent of it; but the experience obtained in a shaft sunk OIL the "formation" is agai nst the 

.probability of this. This shaft was sunk 30 feet, when water proved too heavy to cope with without 
machinery, and sinking had to be discontinued. ~Ir. Hemmings, one of t he holders of t.he section, 
informed me that, at a depth of about 14 feet in the shaft, pyrites began to come in in the form 
of wedge, and at the bottom there was pyrites for the fa ll width of the shaft . I took a sa mple by 

~chipping fi'om the most solid-looking pieces at the mouth of the shaft, but this as:3ayed only 
1 dwt. 15 grs. gold per tOIl. Doubtless the gold has been concentrated near the surface, owing to 
the decomposition of the pyrites and it does not seem very likely that fi·ee gold will be found 
below the water-level. Owing to the porous nature of t he country, water is likely to be heayy, 

:a.nd t.he present prospects do not warrant the erection of pumpillg machinery. Towards the 
Narrawa Creek, however, the ground falls rap~d ly, and the ., formation " could be tested at a 

-considerable depth without much expense,-the co untry being very easy for dl'iv ing. 

Nan·awl P. A.-T his company holds sections 35-93G, 36-93G, 37-fr3G, and 40-93G, a total of 
,60 acres, of which 35-93G, 36~93G, 20 acres, lying' a short distance north of Packett's, are reward 
·claims for gold. The prin cipal work done is on section 35, on ,yhich a tunnel has been driven about 
]35 feet in a g'eneral westerly direction along the course of a formation consisting of sandstone and 

.quartzite heavily impregnated with iron, arsenical and copper pyrites, with, in places, a good Pl"opol'tion 
-of 'galena. At 80 feet from the entrance a cross ~c ut has been driven 20 feet tothe S.,showing lUore 
or less sulphide ore a ll through the co untry. Above the tunnel t he·hill rises ,-ery steeply, and offers 
excellent facilitie s for working by means of tunnels should payable ore be discovered. On the 
surface the iron-stained capping har, been trenched across in several places up the hill, and is said to 

-car,·y a little fi·ee gold for a width of :10 or 40 feet. As far as would be seen it cunsists of quartz 
gra ins cemen ted together with oxide of iron, probably due to t he decomposition of the pyrites, which 
ha\'e relea.sed the gold , and I consider the fiu'mation to be an impregnation rather than a lode . A 
sample which I took from some of the O1"e a.t grass assayed 2 per cent. copper, [) oz. 17 dwts. 12 grs. 
si lver pel" ton . and traces of gold. In driving it is quite likely fhat good bunches of ol"e will be found, 
.but frequent assays should be made to determine the value of the ore . 

. Hfll Mount G old 'p"Tield.-This fit ld has been practically abandoned, though one or two men 
'still make a Jivi ng on it. Several g'ood sized nuggets up to 16 ozs. in weight were found some years 
ago, and altogether a large quantity of gold has been obtained , but the source which shed the gold 
has not yet been discovered. Much of the country is covered with basalt, and it is probable that 
auriferous leads lie bUl"ied beneath this. Prospecting is also llIuch hindered by the thick scrub, but 
the fires of last summer have now cleared a good deal of this, and the field deserves further attention 
.from prospectors. 

Leaving this district, Hall's track was fo llowed for about two mites in a southerly direction 
,along the basaltic plateau forming the divide between t he Forth and Iris R ivers. This track then 
.bears round to the west following t he high lalld, and junctions wit h the V.D.L. Co's. road not far 
li·om t heir Middlesex Plains block. Another track bears to the east and joins the Middlesex 
Road close to the old Caledonian Gold Mine. O ne fair-sized creek, locally known as the Bull 
Plains Creek , was crossed at an elevation of abollt 100 feet abm·e the Shephe,·d and Murph y Camp 
and might be available as a source of powel' for t hat mine, being nearer than the Weaning Paddock 
Creek, but it is on the Forth watershed and it seems doubtful if the water could be taken aCfoS5 the 
divide. The track here passes through some well grassed open country, but it lies too high to be 

~of much value, and at the time of my visit was covered with three or foul' inches of snow, 
The Caledonian M ine has been abandoned for some years, and the 15-head battery, which must 

.have cost a great deal tu bring to such a spot, has been removed to the Golden H ill Mine near 
Lorinna. 

T he Middlesex R oad was followed to the top of the F ive :Mile Rise, which, according to my 
aneroid readings, is 2000 feet above the bridge over the Fo,·th at Lorinna: we then branched off 
and followed a blazed line along the ridge overlooking the deep gorge of the Dove Hiver, and 
finally struck the pack-track made by the Devon S. :M. Co. from thei,· mine. For some 
distance past the Caledonian l'I ine the country consists of sandstones and grits, wh ich fu rther on 

~are overlain by basalt, and near the Devon track granite is seen, which continues down to the 
Dove R iver. 
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DOVE RIVER DISTRICT. 

Devon Mine.-The Devon S ilver' Mining Company, No Liabilit.y, holds Sections 183 1-93><, 
1938-93M, 1939-93>1, and 1940-9;)" , a total of 160 acres, mId this is the only property in the 
-district upon which any work to speak of has been ddne, progress having bee n very mu ch hampered 
by the diffieulties of access. The Do ve River runs in a southerly direction through the centre of 
Section ]831-931''1, on which the present workings are, the banks on either side being very steep, 
·and in places quite precipitous. T he only means of crossing the river is oy a rough bridge made 
of fhllen tl'ees; this is often covered with water, the river rising rapidly after heavy ruin, and it waS 
.partIy carried away while I was there. 

T he principal country rocks are gl·a.nite and quartz porphyry, v.'ith metamorphic slates and 
sandstones. The normal granite, w Itich is composed of reddish felspar, quartz, and black mica. 
{biotite) is plainly intrusive t hroug h the sedimentary strata, which are probably of Upper Silurian 
age, but it is not at present quite clear whether the qnartz porphyry fOfm s a dyke (elvan course) in 
the g rani te, or whet her it is merely a marginHf portion of the granite mass, but I am inclined to 
t hink that it is a dyke. 

'fhe sedimentary rocks have un dergone co nsiderable metamoJ'phism, but the line of contact 
with the ig neous rocks is covered with a th ick tabs of angular detritus. 

About four chains fi'DIll the northern boundary, and nine chains from the western boundary of 
Section 1831-93", a tuunel has been drive" 85 feet in a westerly direction about 25 feet above the 
level of' the river. At ahout 40 feet from the entrance a small vein of gossan carrying a little 
,galena and cerussite was passed through, and at 50 feet a lode was cut carrying about 9 inches of 
clean galena, but the ore soon cut out when driven on N. and S. In the north drive , which is in 
-25 feet , the are made again in abo ut 5 fe et, but proved to be only a bunch. I n the end it is making 
again~ and there is about 9 inches of good ore in the back of' the drive, but in the bottom it is very 
small; the country rock is quartz pOl'phyJ'y on both walls. Going south the lode was barren for 
-ahout 12 feet, but near the end, which at the time of my visit ~was 2 1 feet fl'om the cross-cut , there 
is very good ore showing in the back of the d l'ive, cubical and fine-grain ed galena with a little 
copper pyrites, t.he clean ore being ill one place about 18 inches wide, but in the bottom of t he drive 
t here is only a thread of galena. In t he end the vein is split into two branches, each carrying a 
few in ches of clean galena, and foJ' the whole width of the drive there is a little pyri tes throug'h the 
porphyry with small strings of galena. I took a sample of the clean are fl'orn the baek of the 

-drive for a length of about 6 feet, which assayed I dwt. 15 gl's. gold, 87 ozs. )0 dwts. 20 g rs:. si lver 
per ton, and 73 per cent. lead. The pyri tes is also reported to can'y gold, and I therefore took a 
sample across a width of about 4 feet 6 inches which is being ~ayed for secC?nds. but this only 
yielded 6 d wts. 12 grs. si lver pel' ton and no gold. The tunoel has been continued 35 feet past the 
-drive in qua.rtz porphyry all the way. Above the t.unnel the hill rises at an angle of about 4!P, :-1nd 
some high grade galena was obtailled from an open cut along the outcrop, the point where the first 
-ore was found, being about 100 feet N. of where it '"as cut in the t unnel, and about 60 feat above 
it. A t.rial parcel of 5 tons 18 cwt. fi 'om this cut was sent to the Dapto "VOl'ks, New 'South Wales. 
T his parcel assayed 66'6 per cent. lead, 71 ozs. 19 dwts. 19 grs. silver, and 4 dwts. 4 grs. gold per 
ton, the gross value being £90 198. 3d., and the net value at the works, £64 128.; bllt t he charge 
fa,' packing the ore to Sheffield was £6 per ton, and freight to Devonpol·t and Sydney had to be 
paid in addition to this, so that very little pl'ofit remained. About 10 tons of first-class OrB have 
'beelJ obtained from the tunnel Jevel, whi cl~. will not be sent away uutil there is a better track to the 
mine. T he ore in the open cut occurs in the same bunchy way as in the dri,,'e. F rolll the ii'equent 

. H slickensides" that are seen it is evident that there has been a movement of the wall-rocks, and the 
lode occupies a fault fissure. The section of the original fissure appears to have been a series of 
short curves, and by the movement of the walls relatively to one another small open spaces were 
formed which a re now fi lled wi t h are, wh ile at the same time the walI ~rock wa~ mOre or less 
shattered. I am of opinion that the lode will be patchy throughout both in strike and uip, the ore 
occurring in bunches or pockets rather in reg-ular shoots, but it is likelY that the bnnches will be 
fairly frequent. I n stoping it will be necessary to take out t he whoJe length, as the are is likely to 
make a few feet above even where the lode is barren in t he back of the drive . 

The cnUl'se of the lode is nea I"ly N. and S . approximately parallel to the hill , so that the steep 
rise of the latter is not of much advantage unless other parallel lodes be discovered further up. 
Of this there is some likelihood; and to the S . W. of the tunnel, about 200 feet above it, a vein 

. o f manganese gossan about 18 inches wide is seen, st riking apparently a little W . of N. Hud 
underlaying E ., whieh is worth furth er attention. S UI'face prospecting is rendered difficult, owing 
to the thick <lccumulation of detritus f!'olU the disintegration of the rocks above. No work has been 
done on the northern sections, and I did not visit them. 

Going west fi'om the tunnel workings, th e river is again met \"ith in about three-quarters of a. 
mile, having- taken a sharp bend, and the intervening ridge is about 900 feet high. Several sect.ions 
-have been applied for on the other sirle ; and I was shown samples containing galena, cerrusite, an'd 
zinc bIen de, said to have come from a. formation 11 feet" wide. on one of these sections; but 
unfortunately, owing to the river being flooded, I wa~ unable to get across to see this. 1'he country 
l'ocl(s on the ridge consist 0(' slates, !·mndstones, and grits, much indurated and al tered to hornstone 
and quartzite, which in places stand out in precipitous cliffs, owing to their superior ha rdness 
resisting the influence of. weathering. 'l'he general strike appears to be nearly E. and W.,-and the 
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dip at high angles to the N . There is no direct evidence as to the ag'e of these rocks, but they are 
certainly as old as Upper Silurian, and may be Lower Silurian. 

South of the Devon Mine several sections have been taken up, but no work was going on at 
the time of my visit, and very little prospecting has yet been done. 

From general considerations, it may be said that the district is a likely one fol' the occurrence 
of mineraJs, consisting as it does of the older sedimenatl'Y strata, traversed by intrusive igneous 
rocks; and, althoug-h grauite is not generally supposed to be favourable for lead ores, the high-grade 
ore obtained at the Devon Mine should encourag'e further prospecting'. Probably at a depth the 
galena will give way to copper pyrites. An eflort should be made to tl'ace the lode into the 
sedimentary rocks, in which it is likely to be more productive. The great bal' . to prospecting at 
present is the expense and difficulty of getting supplies. The pack-track made by the Devon 
Company is far too steep, rising 1500 feet in the first mile and a-half: The level of the Devon 
Camp is about 300 feet above the Forth Bridge at Lorinna; and, though the country is a good 
deal furrowed with deep gullies, it is said by those who know the country well that (1 .. good track 
could be obtained from the bridge to the Devon in five or six miles by following t.he Dove down 
to its junction with the Forth. A good deal of th is would be in rotten granite, which makes an 
excellent tmek; and I should advise a rough survey of this being made at once. The present 
track joins the Middlesex Road on the F ive M ile Rise, 1400 feet above the Lorinna Bridge. 

FIVE MILE RISE GOLD FIELD. 

Glynn Mine, ~ections 720-93M, 72)-93M, 101O-93M, and 101l-93M, a total of 30 aCI·es.- U ntil 
recently this mine was worked by tributol's, who at considerable expense erected a small five-head 
battery and portable engine. The workillgs are situated on Section 1011 at an elevation of' nearly 
2000 feet above sea level, and the tributol's got out several small crushings from an open cut about 
85 feet long along the reef'. The last 55 tons crushed, of which 35 tons were classed as seconds, 
yielded 190zs. of g·old. The reef runs a little W. of N. with a slight underlay to the W., and the 
enclosing country rocks are slates and argillaceous sandstones dipping- at very low angles to the 
north, and striking nearly E. and ,",T. 'ro the N.E. the country is covered with basalt, which jn 
places has a. vesicular structure, and contains abundant zeolites. From the end of' the tributors-' 
workings a winze was sunk 16 feet and. connected with a shaf't 35 feet deep sunk on t he top of t he 
ridge to the \yest of the line of lode, and the country in the cross-cut between the shaft. and the 
winze is said to have carried a little fine gold throughout; but all these workings are now 
inaccessible. Above the open cut al'e several large isolated boulders of cong lomerate said to 
contain a little gold, but I do not consider these of any importance, except as showing' that the oidm' 
rocks from which they were derived were gold -bearing, T he company has now I'esumed work, 
having bought the tribl!tors out, and a tunnel has been driven west about 25 feet lJelO\'\! the old 
workings, t.he lowest point available to serve the battery at the present site. At 49 feet the reef 
was cut about 3 feet wide, and has been driven on N . abollt 26 feet, but it had pinched 11 g-ood deal 
in the end when I saw it, The reef may be raIled a " mullocky " one, consisting chiefly of crushed 
country rock with rubbly iron-stained quartz. Very fair prospectti of fine gold call be obtained 
with the dish, but the g'old is said to be of very poor quality, being worth only about £2 lOs. pel' 
ounce, owing to the large proportion of silver. Comparatively little stone is available above the 
present level, but quite sufficient to prove whether it can be treated at a profit, ",,,hi eh there seems 
good reason to hope, as it ean be cheaply mined and easily cl"llshed, and a yield of ~ oz. per ton 
should pay all expenses; doubtless, too, better l'e~:lUlts will be obtained when the battel'Y. which is 
now exposed to the weather, is covered in. I consider that the reef is likely to live down, but it is 
probable that below the water level there will be a considerable percentage of pyrite:; , anel a willze 
should be su nk to ascertain this. Water for the boiler and for ba.ttery purposes is "el'Y scarce in 
suntmer. A small steam-pump has now been' obtained, and it is intended to pump the wa.ter ii'onl 
the so-called B ig Creek, which runs close to the battery, about 25 feet below it, but I oei·ieve there 
is very little water in this creek in very dry weather. Several chains lower down the creek a little 
work has been done on a quartz formation carrying a large proport ion of iron pyri tes which 1S said 
to contain silver, but the old prospecting drive was inaccessible, and no opinion cou ld be formed as 
to the size and probable value of the forma.tion, 

Golden Hill M ine, Sections 348-93G, 34!!-93G, 350-93G, and :151-930, 10 ac!'es e"ch .-These 
sections lie a short di~tance to the west of the HiveI' l~ orth, near the bott.om of the l:;'ive 3-1ile R ise; 
and, till recent ly, were worked privately. A good 15-head battery, which fOl'flIm'ly ~t()od at the 
New Caledonian ~ljne, has been erected close tu the river; and this is connected witlt tiJe wine by 
a woode n tramway about half a mile long, having a fall of about 200 feet. The Co ull t r.y rocks are 
very similal' to those at the Glynn Mj ne, consisting affine-grained sandstones and slutc~, lying very 
fiat, and strikirw: about E. and W .; but I saw no sig-n of any fossils which would indicate their age. 

The present company is working in a drive started by the former proprie tor. who drove a 
tunnel a total distance of 317 feet., in a general south-westerly dil'ection. At 287 im~t a lode 
formation was cnt, which has been dri ven on about 70 feet to the S.E.,-t.he strike being- about 
S.E. alld N.W., unucl'laying S.W, The ore consists o:( i1'oll pyrites and zin c bien de, in places yery 
fi'ee from gangue, bu t gellerally disseminated tlll'OUglt a hard si liceous matrix, and 011 t.he hallging­
wallis a small oxidised vein carrying a little fi'ee gol d. TLIe lode-channel appeal":' 1"0 be a true 
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fault-fissure, originally partly filled with crusbed country rock , which lias been silicified by 
percolating solutions, which at the same time depo~ited the sulphides. At 165 feet from the 
entrance a vein of oxidised lodeMmatter was passed through , which seems worth following; and, 
slllce my return, I have been informed that what is probably the continuation of this has been found 
on the surfac(~, 6U feet above the tunnel. W here cut, it is said to show about 3 feet wide of gossan; 
and a, trial crushing- of 12 tons, taken from an open cut, yielded half an ounce of gold per ton. A 
small creek runs to the N .E . past the mouth of the tunnel; and a short distance up this, \tV.N.W. 
from the mouth of the tunnel, a seam of blende and pyrites about 2 feet wide is seen in the face 
of a cliff: cutting- right across the bedding of the country. T his is probably a continuation of the 
lode worked in the tunnel. 

At the time of my visit, a trial crushing of 50 tons was being taken out £I'om the tunnel-level, 
and the battery was crushing with eight heads. I have since heard that the 50 tons yielded 11 § ozs. 
of gold fi'om the amalgam; but the stone contained a large pe!'(!entage of p),rit.es and bien de, and 
the sands have been stacked for future treatment, I took a sample from the launder at the bottom 
of the plates, which gave, on assay, 8 dwts. 4 grs. gold per ton, Below water-level it is probable 
that thel'e will be little 01' no fi'ee gold; and the futu re success of the mine largely depends on the 
treatment of the sulphides. They could be easily concentrated on a vanner 0]' rotating table; and a 
fair bulk sample should be taken ii'om the accumulaled sands, and earefully washed and assayed, to 
ascertain jf this would pay, 

Alluvial Worhings.-A good deal of alluvial geld has been obtained from the F ive Mile R ise 
at various times; but the difficulty of obtaining a permanent supply of water has always been the 
great dnnvback, 

To the east of the Glynn Aline, M r. O'Hourke has an alluvial claim, on which he has done a 
large amount of work. He has a water-l'ight of 2 sluice-heads on B ig- Creek, and this is brought 
in by a race about half a mile long into a small dam) fi'om which a line of pipes conveys it to tbe 
face; but the pressure is 1I0t sufficient f(n· effective hydJ'a111icking, and the supply is very pOOl' in 
summer. T he" wash" consists of angular fragments of sandstone, and in the highest face is about 
16 feet deep, with one OJ' two hard bands of' ironstone cement. The bottom consists of slate and 
sandstone, with a very flat dip, The gold is mostly coarse, and very little water-worn; and the 
appearanee of the " wash" shows th at it has not travelled f~u', but no reefs have yet been discovered 
which could have shed the gold, . 

A little gold is said to be obtainable nearly everywhere fi'om the surface-gravel formed by the 
disintegration of the bottom "in situ," and it is probable that. thi~ is lal'gely derived from small 
string-ers in the country; but there is still a good chance of discovering a payable quar tz reef. 

M01J..N'l' CLAUDE. 

V ery little work has been done here since 1\1.1'. Montgomery reported on the district in 1893. 
and all the ground was afterwards forfeited; but attention is again being directed to the locality, and 
several sections have been recently taken up again . The long tunnel started by the :Mount Claude 
Silver Lead ].Iining Co ., and continued in turn by the Sout.hern Cross Proprietary Silver M ining' 
Co . and the Kentish Proprieta ry Silver Mining- Co., was extended to 850 feet, and again aban­
doned, The end is in hard crystalline limestone, and I cou ld see no sign of any lode formation 
cOl'responding to the gossan outcrop on the surf~lCe. T bis section, forme]y gO-87M, is novl" numbered 
2093-93M, having been recently taken up l)il the old lil1es;in the name of W. D, T une, and I believe 
a company has been formed in Sheffield to work this, the intention being to sink a shaft on the line 
of the gossan outcrop west of the line of the tunnel, but operations had not been started at the 
time of my visit. The old workings higher up the creek were inaccessible, owing to a flood in the 
creek. T he strata are here seen to be very much crumpled and folded, and it is impossible to see 
what is the normal strike or dip. All the high peaks are capped with coarse conglomerate, the 
beds of which are, in places, seen to be also much curved and folded, but it is not quite clear whether 
they belong to the same age as the sandstones, slates, and limestone seen lower down, or whether 
they are younger than these, and rest unconformably upon them. 

T he only work that was going- on at the time of my visit was on the north side of the Mount 
Claude Creek, about 10 chains from the end of the old tramway. A hole has been sunk close to the 
line, and for a width of seven or eight feet there are several small veins of galena up to 3 inches in 
in thickness, with a little iron and copper pyrites and zinc bIen de, and the country rock is all more 
or less mineralised. The apparent strike of the veins is about S,E. and N .W., with a slight under­
lay to the N ,E. into the hill, but from the nature of the owurence they are likely to. be very 
irregular both in strike and dip. Below the tram to the S:W. the ground falls rapidly towards 
the Mount Claude Creek, and, a tunnel had just been started which, in abollt 30 feet of driving, 
should intersect the veins seen above at a depth of about 25 feet; bllt it wOllld be advisable to 
continue the tunnel until clean country is met. In the approach to this tunnel small strings of 
galena are seen, and there is also a good deal of galena finely disseminated through the country 
rock, which is a hard metamorphic sandstone 01' quartzite. Forty feet lower down several small 
veins of galena and copper pyrites are seen in the joints of the country at the foot of a perpendicular 
cliff: T he country has evidently been shattered and permeated by mineral bearing solutions 
for a considerable width, and the formation partakes rathel' of the nature of a stockwork than a 
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lode, but it is quite possible that at a. depth a clean fissure Inay have been fUl'med, In which case~ 
the ore would probably be more concentrated . Several tons of good concentrating ore have been 
obtained from the cut near the tl;am, and picked samples are reported to have assayed fi'om 60 to 71 
per cent. lead and 42 to 58 ozs. silver per ton, \vith traces of gold. One sample, described as quartz: 
oiJ)y, without any visible are, is said to have yielded 9 pel' cent. lead, 8 oz . 6 dwL 4 grs. silver per ton , 
and 3 clwt. 6 grs. gold per ton . 

F urther S.E. at the foot of a clifF above the tram a rather promising looking vein of coarse 
and fine gTained galena with a little copper pyrites is seen, and a sample which I took from here ­
assayed 72'6 per cent.leau, a9 ozs. 4 dwts. silver, and 1 d·wt. J5 grains gold pel' tOil. A good deal 
o( first-class ore ('ould be picked from the small veins of galena, but no dependence call be placed 
on the continuance of any individual vein, and the proposition is at present mainly a concentrating 
one, but one \yhich seems to offer very fair prospects of success. I do not knO\y how much water 
the Claude Creek carries in summer, but it drains a good deal of count1'y, and judging by the­
amonnt of ·water in it at present, it seems probable that a. good supply ('ould be obtained for 
concentrating pUl'poses. There are good fiwilities for mining by means of adits , and the ore .could 
be cheaply ('arted to R ailton viet Sheffield, a distance of about 23 miles. Them is a g'ood roau from 
Sheffield to the agricultural holdings neal' the head of the valley of the Dasher River, and from here 
t6 the old Mount Claude tramway a good road could be made at small expense. The L orinna road 
branches ofr about a mile and a half fi'om the tramway, and passes over the top of Mount Claude and 
Oliver's H ill (a continuation of Gad's I-lill.) The machinery for the New Caledonian and Glynn 
batteries was taken over this road, but at very great expense. Going over Mount Claude it is very 
steep, rising over 1100 feet in about hyo miles, and frorn the top of Oliver's lIiU down to Lorinna 
there i~ a fall of nearly] 800 feet in under four miles. T he road has only been formed in places, and 
t he ' grades are so steep that the water soon wears deep channels, making it quite unfit for wheeled 
traffic. O n the Forth side there is some good agl'icultul'alland, densely wooded, but 1 do not know 
what extent there is. The level of the L orinna Bridge is only about 200 feet below that of Sheffield, 
and it is probable that a much better route for a road could be obtained by keeping as close as·, 
possible to the river, hut, fi'om the broken and rugged nature of the country, this is likely to be a 
Y~ry expensive undertaking', not justified by the present development of the mine."'. 

I have the honour to be, 

Sir, 
Y Dill' obedient Sel'nlllt, 

VV. H . WA L L ACE, Esq., Secretary for lliines, Hobart. 

J. HARCOURT SMITH, B.A. , 
Government Geologist .... 
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REPORT ON THE PENGUIK AND DIAL RANGE MINERAL FIELDS" 

S[I:, 

GmJenm}(mt (JeolofJ ist's Office, 
La7l1ICeslo'll, 201h. Octoher, 1898. 

I HAVE the honour to submit the fo ll owing Hepol't of a brief examination of t he above ­
field,. 

The general geology of the d istrictwus flill y descri bed by the latc UOVf;l'IIment Geologist, 
]\11' . . A. ]Vlontgoll1cry, :M.A., in a Hcpol't da ted 29t11 *J uly, 1895, the conglomerates, brecc ias, alld 
tnft:os of tIle Dial Range formatio n being p!'(wisional1y referred to the DCYOllian System, and 
vc ry little adclitionallight has s ince been t hrown 011 the subject. North of tI le Dial Creck, ncar 
t h e R iver Loycn, a. be1t of syen ite was not iecd . I could not ascer tain 1';.]10thcl' th is is intl'lIsiyc 
01' not, but it 1l1ay l'epresent the root of the yo]cl.tnoes from ,,,hich the tuff's wo rO ejected. 

1 only visiteu places where work was actually going on, or whcrc sOTncthing ha i' been done 
sillce :M r. .:\,Jolltgomcry·s 'Visit. 

PEj'\GUIN DISTRICT. 

S(!ct£(JlI 2385-93l\I, form erly 15;)-87 _H,-The sha.f t. of . the old Pcng uin M i1l C: is s itllated on 
this :-::cction just above high "'uter-lTIfll' k, eloEc to the township of Peng Hin, I t is :'mid to hayo 
boon ~unk neariy ;)0 )"ca r-s ~lgO, but no 'work has been done for many YCft,l'S until ql~it.c r ocently, 
·when ·the sha.ft. was IllnY,~tered ,111ll tl lc old drives deancd Ollt by a. Iv[cl bolll'I\C s\"t u:iica tc. all 

a ccount of the 111gh n s~a.'y s ,drieh are r~portcll to have been obtai;lcd. The shaft 'is G feet by 
S feet in th e denI", t imbered with 10-inch by J.()-inch f rame-sets, and, except Ileal' the surface, 
the t imber i:; sti ll (plitc sound. Including t he well, .it is about 70 f eet deep, a.lld n.t 60 fect from 
thc stlrfa.ce ;l considera.ble amount ot eli-iring has been done both N. a nd t) , of t he shaft. T h e 
country rod:: passed through ill t he drives i s chiefly a haTd siliceous dolom ite more 01' less 
impregnated with pyritcs. Thcre han! evident,I)' been considerable c1 iifere ll t ial movemellts 
withill t he mass, a.nd lllllTlerou~ smooth " h eads " have becn dcveloped,which arc generally faccrl 
with ca.lcite and iron pyrites; the lattcl' also occa.sionally occurs in bunchcs wit h a litt,le copper 
V),l'itcs and tetrahcdritc, but, as far as I. cOll lcl sce, there is nothing like n, l'eguhtr lode, and. ' the 
dl' iycs nppcn..r to have follo wed the llcn.ds in the country . 

. On the north side of the shaft thel.'c is. n very roomy clmmher from which th e dr i\'e starts 
ill a nor t h nOl'th-w(~ster1y direetion to\,'n.rus t ll c ~ca, but gradually bcr~l's l'(H1nd to nenr]y cast.. 
A bOllt 8 feet from th e end is a winze 12 feet deep, which was full of water at t h e t, irn c of my visit; 
t llis has sin ce been baled ont, alla I Itrl.\'e been shown samples f rom the LOttOll1 contfL iliing a good 
doal of copper pyrites al1d tctl.'nhec1l'ite ,,·ith dolomite. The ore :is said to be fLLou t 4 fect wide, 
b ut i t is prohably only a bunc11. About 40 feet from the elld a cross-cnt has becn driven 60 fee t 
to the cast without disclos ing anything or Yfdne. So uth of th e sha.ft ahOl lt ]50 feet of dl'i\'in~c 
JUtS been clone 'in nlrio][s d i l'ections~ n.nd a. \\'ill:t.c Slink 20 f eet {now fnll of ,Yatel' ), but I could 
sec nothing to enconrage flll'th cl' wOl'k bcing- dOll e. A lthough the north dl'i,'c is all ullder the 
sen.. :l.t h igh water, there 1S compa.l"a.ti,·ely l itt le water making, and the ,,"orkings arc kept dl':- In­
baling Ol1e shift with a whi p. 

About a. chain cast of t )IC shaft, a prospecting shaft ]Ul-S been sunk a.UOHt 20 fcet. T hi:; 1:3 
now filII oT ,rate]', but the stll ff' at t ile surfa.ce shows a good dcal of iron pyritcB. wit h a little 
galena, blell{le, copper py r ites, &c. in strings through the country, ,,,hich eonsist.i; largely of 
l:)teat ite, wit h In·ight grecll chlori te, nltlgncsitc, and caleite. At 8 fcet down t here is said to be 
about ;1 fee t of Ol'e~ which dipped 011t of t he !jhaft to the east, lmt t he manager in£Ol'JIlec1 me t hat 
~\ ~ aInple which he took from there ret u1'11ed only 15 grs. gold, 1 oz. l~ chd s. silve r pel' tOll, 
i.E per ccnt, eoppel', and t pel' cent. le:1d, l took n rough sample from sorne of the stone ly ing' 
about t lt c shaft., and sent i t to 1\11', 'Va1'd, the Gon~rnment. Analyst, bnt it (lid Hot contain 
:.1.pprecia.hlc qnantities of allY vnlllabl0 mob!. 

Several sm all holes have been Slink' 011 the beaeh b elow high-water lYlfll""i.,:: , ~1.,nd fo1' sornc; 
distance on either side of the mnin shaft n lnne l'OIlS sma.ll veins are seen, carry ing oxide of iroll 
:md sulpb id es of iron , copper , lead, and zinc; unt 110l1e of them, so far as could be Hoe ll , nrc rich 
enough 01' la.rgc enough to lyork, and thero is 110 regularity in strike 01.' di.p, Thel'e is a possibility 
th:tt ~tt n great.el' depth they may come togcthel.' and form a good lode, unt at. Pl'CSC ll t t,he prospects 
do not seem to rne to ",,,a.rra.nt the expense of: proving this. 

Hematite .Deposits , -- On th e ea.st s ide of Pellgnin Creek, between two and t hl'CC rniles fl'OlH 

jts mouth, some 1\'01'].;: has beeD (Lon e by ,t Sydney syndicate, known ns t hc Tasmanian 11'011 
(Jompall.'-, on lVh-. lIndson's propcrty, whcre two quarries hayc been OPC1I Cd on the hemntitc 
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,deposit mcnt i.ollcd in 111'. j\Iontgomery's Uepol't. No work was going 011 at th e t ime of my visit, 
;.nnd I have been llnabl(~ to ohtain pal't ieulars as to the qllantity and quality of the orc obtai!"lcd, 
1mt sev~c]'nlltllllclred tO ilS were sold as flux to one of the New South \Va les Smelt ing C ompanies, 
and I was informed that it averaged ovor 90 per cent. peroxide of l l'Oll. In the face t here is 
f rom 15 to 20 feet of orc, a" hu"ge proportion of which is very pure, dense, red hematite, bllt some 
parts arc rather earthy a.nd impure. Very little stripping is neccssa,I.'Y, alld, iJ: :o:.ystcll1fttica lly 
developed, it'Ll'ge quantities of g-oorl orc could be vCl.'y cheaply mined, but a,t prescnt th e c.)st,s or 
tran sit arc too high to aJlow of mnC"h profit. F rom the quarries a wooelel l tnllllWu,y about fl Illite 
I.ong has been rna.dc down th e valley of the Pengnin C reek, which strca,1ll is cJ'ossed fiy c or six 
timcs, a.nd from the end of the t ram the ore l1a.rl to be ended over a rough road. to Penguin whal'f, 
whence i t ,yas tak en in lighters to Devonport. The na.tul'a 1 outlet is r ight dowH the Penguin 
Cl.'eek to its mouth, bllt the proprietors have been 11lH\.ble to come to terms with the o.rncrs of 
the proper t ies through which the line would pass. T he tram is now be ing extended to meet the 
'I ron Clift's lload, but the ore will still have to be hancl Ied twiee, and carted a di stance of Il earl y 
a mile to the wha.rf. \¥hcn the Ulvcl'stonc-Burnie H.a.ilway is cOJlstrllcted the Ol'e will dCJuotlcss 
.be sent to t he latier port, and it should be possible to put it on boar,! s hip there for abou t five 
:.:shilJingE per tOIl. 

Going south the h ematit~ is seen outcropping in sever a.l places, and 011 ~1 1.'. Uou{}'s pl"Oper ty 
,:a small quarry has been opened in which there is about 10 ft, of good orc. T his is about ],'j0 ft. 
,il ighcr thall the Tasrmmi,111 I ron Company's workings, and is proba,bly a separate deposit. T he 
Iron Clift's Hond r uns close to the quarry, the di stance to Peng uin being fLbo nt 3t milc-3"and 

·several s-mall lots of orc were sent awa.y, bnt, owi ng to the steep g rades on t he road, th e cost of 
.carting 'WfiS too high to allow of profitable working. A good grade conld be obtained for a tram­
'way dowil t Ile ntlley of t he Penguin C.·eek, and, should iron smelting works be est.ablished Oll the 
llna,inland, these de posit1' would be well wurth f m, th e1' attention. 

Iron Cf/~U~'.-SOllth of ;,\lr. Good's fann, two mineral sections, Nos. 1 785-9;),\t, 78 aercs, and 
1661-93.!H, 79 acres, have been taken np, th roug h which runs the lllllllelise o ll tcrop of h l'own 

:hematite kIlO'\' 11 as t he Iron C liffs. This is desCl:jhed 'in ,Mr. NlontgOlllcry 's report before alluded 
,to, but, at the t ime of his visit, no work h.1ll been done on it. Short ly u.ftct'wlInh a crOi'scut 
.tunnel \\"a s st,artcci, ahout 25 ft. above l\i'lhide's Creek, :mc1 d riven 260 ft., bearillg S . 70° .I1~. 
'The country pussed through is soft slate :LIl c1 sandstone, much stn.,ined with oxide of lJ.'on, aud, :l'iJont 
-40 ft. from the cnd, a gossn.1l formation was eut st" iki ng nearly N. and S. and untlerla.ying to t he 
·-ca.st. T his is about 20ft. widc, and is succeeded by about 8ft. of country, after which gost'an 
.a.gain appears and continues to th e end of t he tunnel, t he east erH wall not ha.ving becn rca chCll 
~\~ell wo rk was suspended. It would have proyed the lode much better }mtl t he tunnel 1>eclI 
driven north along its eourse fro m where it is cut through by the creek a fe w cha in s to tho SOl lt h­
,cast. The gossan is similar to tha.t seon on the sudace, consisting laJ'gely of eornpact limonite in 
botryoidal [lllel stalactitic forms; but thel'ci s :.t good deal of friab le porous gOSS:!,ll or rathcr 
_kind ly a.ppcar:luce, a.nd , in places, veins of quart z. "[ took a sample acl'O~S thc whole width of 
,about 30ft. exposcd in the tunnel, but it conta.ined no a.ppreciable quantity of COp pel', i:iiln:!', or 
gold. Above the tunn el the outcrop of the lode forms ;L ridge between AI-Bride's UreeJ.;, on t he 
',west and a. deep blind gully on the e'ast, and the eOllfiglll.'ation of the co untry Ii natlll'a"liy f :l,'ollr­
ab le to the thol'ongh oxidation and lea.ching of the metallic contents of the lode. U ntlcr t hese 

<,eircum~t:111 Ce3 t he absence of copper is not surprising, and i t freque ntly happens in CD pJlc r­
.bearing lodes th:lt t he copper contents ha.ve been leached out (If the upper parts or t il e lode alia 
I'cdepositcd in ~ ~ eoncentrated form at :l lower level. The absence, howe"cl', of sih-e l.' amI gold in 
,the gossan is di st inctly unfavourable, <lS th ese metals al'e gene rally concentrated in t he oxidi sed 
,portions of the lode ; hnt it is q uitc poss ible t hat ri cher ehntes 'i'·ol ild be met wi th in drivillg 
. alollp-' its course. 

'-Fur ther Ilorth the lode is cut across by allother Jeep gli lly, the hig hcst poin t of tIle ou terop 
,to t hc north being- over 300ft. above the bottom of the gull y. The outcrop is here yery , ... iele, 
.and the ground f:dls ra.pidly towards M,'Bl'ide'~ Creek, but fur ther Ilorth :lIlcl to the ca:;. t h,lsttlt 
~eornes in, the ground beillg fa irly flnt, tlnd it is probable that thc lode-mattor ',,"ill not be so 
thoroughly oxid.isecl as it is further south. From the compact natnrc of the gossan it. ~(·:em:; 
,probable that the g reater part of the lode-filling was originally lron pyrltes ; but t he Iorie i.; well 
worth a, fnr ther tl' i al~ and since my visit a compau), called th e Lady Bracldoll }lill ing Cumpa.lly 
,has been fo rmed to tCRt it. '1'0 prove the value of t he lode it is absolutely essential to get. below 
the water-Jeve!, and [ should advise driving a low-level adit 1I1ldertleath the big ou tcrop :1 lHl t.hen 
sinking a \yillZe as deep as the wa.ter will allow. 

A road eO'uld be easily made to conneet ,,,,ith the 1.ron Cl iffs Itond ill less tlUtll a qllr<rtcl' of 
. H, mile, so that the property is vcry easily nccessibl e. 

Aboll t 10 chains a li tt le south of e:1st from the tunnel l~ an old prospecting tllllt;lel abont :iO() 
feet long, wh ich was driven some years ago, aud is now pa.rtly fallen in. T h e coullt-r.y pttssed 
t,hrough is chieH)" soft slate and sandstone, striking nearly north il.lld south, a.nd dipping ,-..t high 
angles to the cast. T here is a, good cleal of pyr ites through it, the watcJ.' coming hom the t lllllle) 
being h eavily charged wi th oxide of iron, and III ph.ces t he sides of the dri ve are stained \\·ith 

<copper salts, bllt I could sec no sign of any lode. Further north is anothcr small tunncl about 50 
feet long through brecciated conglomerate. l'b.c s ides in places show the cha racteristic green 
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copper stainingE, anc1ucar t he entrance is a. small ,rein 0'[ rllbhly (pmrtz f rom which f:til' prospects 
of lli1tive copper can be obtained by panning, bllt this is too small and ilI-dcfined to be of 
mnch vallie. 

DIAL I~ANGF, FIELD. 

T his field lies between six and seYcn mil es almost due south of Pengllin, a.ncl occnplcs :t 

narrow strip between the D ial Rn,ng'C allel t he HiveI' L even. T he ground .." as ol' igiually taken 
lip for sil \'01' scYcn or eight years a,go, hu1; vcry li ttle work -wns done, and all the seetions wore 
soon forfeited. l{.eeent.ly most of t he grollud has been btken up again with difFerent bonndal'Y 
lines for copper, but the only sectio1l s on whi ch any work to speak of has so far heen done ftl'C 
t hose of the ](eddic Copper j'l ining Compa,ny and the D ial Hange Prospectillg Associa.t lOll. 

Acccss.-]i'rom Pellguin there is a. fa. ir road to the agrieultural holdings at tlle foot of Aft. 
)Jontgomery. The land passed. t hrough is very patchy, rich, chocolatc-colollred soiJ, due to the 
decomposition of basalt, al terna.ting wi t h ba.r ren healthy pa.tche~. :From the end of t.he road 
t here is only a rough br idle-track, which has been partly formed in places. Numerous sma,n 
creeks :u:c crossed, hilt :1 good t l'ack could be constrllc ted wi th no great expense. 

The fi eld etta also be approached f rom U lverstone by going up the Leven in [t. boat to whitt 
is known as l[ay's Landing, :lhout six miles f rolll U lverstone, and thence following thO' riyor to 
the Dia.l C reek, a. distance of a.bout t hree miles. T he river 1S in pIa,ces yery shallow, :lnd a good 
deal of expense would ha,Ye to be incnl'l:ed in dredging aJlC1 snagging to m~l,ke it navigable for 
smnll stcamers . 

. A"erldie Copper ~lI;lliJlfJ (}o.-This C0111 pany holds Section 2638-93::.u , 80 :1..e1'es, wllich illc ludes 
pal'ts of the olcll eitscs ~605-8 7" , 346\)-871[, ami 3472··87M. T he D iul Cl'eek l"lms through the 
eentl'C of the pr~)perty , and on th e so uth side o:E this a tunnel is being dri ven, beflxing S. ~)5° '\T., 
to in tel.'sect a lode ·w llieh is SCC II ol.1tumpping ncar tIle top of the hill about 160 feet a.lJOvc the 
t U!1Ilclleve1. The co un try rock passed t hrough is chi efly breccia., varying' a. good de:tl ·in texture 
and c.;omposit.ioll, bllt, consisting pl'inc ipally of angnl:tl' f ragmen ts of slate nonel sandstone, mixccl 
with yolca-nie :tsh. S ome parts a.re extremely soft a.nd po roilS, while ill othel' pa.rts the roek is 
much silicified, and it fr equent ly cOllta.ins ir on a.nd copper pyr i tes~ cal'bonate of iron, &'C.,llTCgu­
brly clis~elllinated through it. .At 70 feet from the entra.nce a.n intensely hard formation was 
struck, consist.iog of an intimate mixh lre of fin e-grained ixon pyrites a.nd qlla.rtz. N efll' the 
bottom it is six or sevclI feet wide, hut docs not rise to t he back of t he dl'ive. T his Hla.y be th e 
continu:ttion of t he locle seen in the creek where thc track crosscs it ~. 'V. f rom t he t n;mel, h ILt 
it liflS no t a very promising a.ppea,ra llce. I visited th is p roper ty twice, and at the time of my 
second visit on October 18th t he t Ulind was in 11:3 f eet, t he end being in hard breccia, letting 
.out ;l., good deal of water. f. t is probable th at :1, change will soon come in, as the oldcl' C.nnbl'o­
Siluri.:in stra.tfl. 111'e seen 01ltcl'opping n. shor t d istance higher up the hill. 

About 75 feet; a.bove th e t unnel is an old shaft 16 feet deep, a.nd the tip show:-:i a. li ttle il'on 
.:tIld copper ]Jy l'ite~ . .J list below this, H, 1:e'" shots 11<l..YC been pllt into an ontcl.'O p Ot (.lllfll'tzitc 
and hOl"lIstone, showing specks of cappel' py rites and ma.lachite. h, r csemhles more n. band 
,of si·licified co!lI1tl'Y than a lode; but t.he t lHUlOI. ·will soon prove jf it is of any ,,:tIne. 

Two 01' three clw,in s f UJ'thel.' s01!th, a.nd 86 feet higher up, is <lllo ther old SlU1H .~n i d t.o be 
20 feet deep, Slink 111 gossan of rathcr ·kindly appea.rancc. This i:-; the ontcrop of the lode for 
wltieh the tUlmel is being dri\ren: its strike is aoppa l'entlY :1..bont N. 200 ';V. , anit its IIw:icrlay to 
the l j~ .N .. E . It is prolntble t ha.t the tunnel will strike it well below the ZOllO of: oxidation, and 
will thcrcfore ha.\"o H. good cha.nce of proving i ts va.lue. 

At the top of the spur, close to the southel'n bOllmla.ry, is a.nothel' rath el' prom i.i5 ing-looking 
-gos:;;.an outcrop, running apparently ~ .E. and S.\V. A li ttle work was done on it some yea.rs 
ago, b ut llOt sufficient to prove its vallie. Seycral ot,h er outcrops of gOSSrt ll a re SCC II all this 
section a nd on the adjoining sectlon to the west; but t,hey a.ll reqnire to be SUlik Ol' d ri ven llpOll 
before :1.n.y opin ion can be expressed itS to tllei r ,",1..llle. 

South-cast from the tunnel, on t,lw cast side of a. sma.1l c reek running into t he Dia.l Creek, 
.f1, few shots h;\, ,·e Loen pll t ill to a fO l"111 11.t ioll consisting qt qlla.rtz a.nd iron pyrites intima.tely 
assoeiatcii, which, as far as can be seen, is a,bout 10 feet wide, strik ing N .·'V. and S . E. To the 
.s.E. the hill rises yety rapidly, and the ontcrop can be traced £01." ,1.. considenl,blc dista llce, the 
PY J'i tes gradually g'iying place to goss~Ln . .I. took a. s:'\.mpJe by ch ipping from the pyrites 
.exposed, hut tl lis y ield ed, on assny, only 1 dw t.. 15 g rs. gold pe l" t on, no s ikel' and no cappel'. 
Tt, might be worth "'\\·hile llri\-ing on thc CO lll'se of thi s in the hope of meeting ric her eitlltes, 
.:ma, in the 0'-ClIt oJ good ore being fo und, a shod eross-cut could. be dl.'i'-Cll from D ial Creek, 
in to whieh th e abo,-c-rnentionec1 tr ibu tary falls, with a. d ro}J of a.bout 40 feet, bIt t present 
.nppearanccs ILI·C not y·u r)" fa yonrable. 

J)ial Ran,r;c FroqlCctiJlfj Association, Sectioll s 3 188-93 .:\1", ::)1 89-93)[, 3190-93:\1, aHd 3191- U:·};\f, 
80 acrcs cach.~-()n Seetion ::ntl1, close to the S.E. angle, which is t he centre of tlle property, :1 

pyrites lodo about 7 feet w ide, strik ing nenrIy ~. :mel S., anc1l1ndcrl:ty ing E., is seen in t he hed 
of a 8m all creek. The ore is ,·cr), free from gangue, consisting principally 0.1: cl.'ystalline iron 
.p}l'ite:-:, with bunches of. very pure copper pyrites, fref]l1ently ml1ch tal'n ished and coated with. 
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black oxide of copper. The bed of the creek hu s LecH 10"'cred, and n. t unn el bearing N . 200 \V. 
]1:\8 been llriYcli a distance of about 70 f eet. 'rho cOllntJ-Y-l'ock is YO I')" soft tllfa.ceous brecc ia, 
}"cquirillg close timhering, amI it is difHclIlt to sec exact]} -what has been passed thl'ongh, but 
t he drive appears to hayc gOll e d ia.gonally ac ross t he lode. The end is in breccia, wi th it li ttle 
.pyrites through it, alld J ;;;ho ulc1 adY i5C cross-cuttillg .E. to t ry and pick IIp t he lode. It is qui te 
l)ossiblc, howc\"c l', tha.t it has dipped l111dcl' f oot to t he north, th e fissul'e !lot ex tending' to the 
surface in the soft breccin . [, took a fnil' n,Ycl'agc sample oE the lode ael'OSS a \yid tll pf abOlLt 
6 feet neal' the cntl'fll1ce of t he tHnnoJ, "dlieh ]\1r. \\Tarcl fannel to contnin ~)'2 0 u COPPOl', t races 
only of ::; ih-e r al](1 gold ; bllt mncu better assays arc r eported to h<l \Te beoll obtn ined. 

I n several plnces '~hc sid es nrc stained green f rom the copper sal ts .leach ing alit, :t1 lfl tIl o 
trunk of a. tree fern which had been lying fo r some t ime at t he foot or the seconds t ip has 
Lecome saturated ,,·ith copper snlphate in solntion, so t hn.t when any bright piece of iron or ::;tccl 
is t hrust in to it it is imrnedintely coated \\-i t h meta llic copper. 

Much of the are 'is -"- 01'), hifLble, ana it is pl'o·bab.le that a good deal of the contents hns been 
d issolved ant anell'epl'ccipi tntcd at a lowol' lcyel. UnfortullfLtel.r, going north from the month oJ 
t1lC t unnel the ground is comparatively -ARt for a cOll sidcrahle dishmco, a.nd it is impossi11e to 
put in a lo\\'or Hdit. EYcn as it is, there is a descent of ,scveral fcet into the tunnel, fLnc1 the stllft' 
]la~ to be wheel ed up an incl ill c a,1I(l tnk en some distancc for :t suitable dlllnp. 

'l'he,oest way to p roperly test the lodc 'wOl ild be to si nk on it, and thc re .is n good p robnbi li ty 
of the coppcr contents .increasing wi th depth, but \nlter js likely to prove hea.vy, ani!, wi th t he 
l}resent means of acccss, it wonld be impossible to b ri ng in any heavy mach inery . 

Abo ut 100 feet sout h of the t unnel is a notllc r small bra nch c reek , in the bed of \dlich some 
])yrites is sho\\",ing, but its full wid th is llot seen. South of t he crcek :1 secona tunnel is beiug" 
driven beariug' S. 10" E ., and at the time of my Yisit t his was in allont 120 fect. TIl e COll11try 
Tock passed tlnongh CO!l s j st~ of fclsitic tnff ana 'breccia : ncar the en tl'fHlct;it i::; 111l.1eh s tained 
with oxide of iron, and. fol' the last 40 fect thorc hfts been a good deal of iroll pyrites and qllO,I't;z 
with yug hs containi.llg bln ck oxide of cop per, but there is. no defined lodc. N em: the top of the 
]li11, 120 feet abo\"c the t nnnel, is 11 strong outcrop of h em a.tite wit h ycins of qll n l·tz~ proh~bl'y the 
ea.ppi llg o-E a py r ites lode, and tllc tu nn el is now beillg turned to c01l1e under t his. 

A short dista nce np t he crcck, S.'V. f rom the tonnel, the Cambro~ Silllrian :'trata 11 1:0 seen, 
eonsisti ng of altcrllate hands of slate and S~\Ilc1 StO Il C, str iking' about N. \V. and S.E., and standing 
almost vert ical. The tuffs and bl:eccia s appcal' to h ayc Leen laid down ou a. ,"CI"Y unCHm bottonl, 
lInleS5, as is p1'ob(11)1e, they have becll brought into thci r presellt position bX a falilt . This js a 
point of BOrne importn nee, :15 the lodes arc likely to be Detter defin ed ~Llld morc pr~)(lnct iY( : ill 
thc oldel' l·oeks. 

As before mentioncd, practieally 110 \\"ork has been doue ontside the properties already 
(lc~cribed, but the indic:ntions arC sHtlicient to wn.lTant more thor oll g-h prospecting . 

\V. I-l. ,VALLACE, Es'l" 

.ha\"c the llollon r to be, 
S ir, 

YonI' obedient Serra lit, 

.1. HAHCOUHT SMITH, B.A., 
Government Geo!o!;ist .. 

Secl'ctm·."'; .tm· l11illcs, 110/'01'/. 
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REPORT ON THE DISCOVERY OF 

SIn, 

GOLD AT PORT CYG\ET. 

G orernmcJI/ Ge{!lo.qi,~t',<; O.ffice, I .WWcestOll, 
9th 1)ecemucr, lH~8 . 

I x aceol'dnnce with your instructions, [have visited P ort Cygnet and examined the work 
that has been done in the locality in search for gold, a.nd have 110lY the hononl' to submit the fol­
lowing I::'cp0l't ;-

L OCAL1],1' AND A COE SS. 

P ort Cygnet is really a branch or arm of the River l-I lIon, about fiyc rniJes .lOIlg' and front 
half a mile t o two miles broad, running in a general northerly direction, but the name is generally 
applied to the t mvnship of LoYett, ,,,,hich lies at its head, disbtnt by road about 34 miles from 
FIohart. _ L oyctt is the centre of a· large fl'uit-growillg district; and although alluvial gold was 
discovered oyer ten years ngo ncar Lymington, it is only quite r ecently that it has been dis-
covered in sHil. . 

G E N ERAL GEOLOC<Y. 

On the eflst Cl'Il shorc, going up from G arden Island, flat-bedded sandstones and mudstones are 
seen, and flt :Monnt C ygnet, about four miles east of L oYett., a conI sea,m is being worked, which 
1\11'. H. 11 . • J ohnstolt ] l:1S determined to belong to the upper diYision of the Lower Coal l\1easul'es 
( P ermo-carf)(lu'Ucl'Olls), corresponding with the Adventure Bu,y beds. 

In the immediate neighbourhood of LOl-ett argillaceous snnc1stones and mudstones also occur, 
but it is difficult to djstinguish t.heir bedding-planes; the discovcry of fossils of Spiruorm and 
Fenestellm Hoar the Livingstone niine and elsewhere proves that they belong to the marine beds 
of the P erUlo-c(frbon/fc}'(}us system. The principnl rocks of the district, however, are of igneous 
origin, and, fl'Om their grcnt dh'ersity, they offer a most in teresting petrological study. They 
npparpntly ocelll' both as contemporaneous sheets (lava flows intcl'cfLlated with the sedimentary 
strata) and also as illt.rHsiyc dykes. They are essentially porphyritic in structure, consisting of 
felspar crystnl s in a compaet ground mass, which in different parts is white, ashen gray , brown, 
y elJow, greclii sh , fLlId occasionally almost black. The felspar crystals are sometimes sma.ll fLnc1 
numerous, eyenly d istributed. throughout the mass, giving' the rock at first sight the i ~ppearance 
of a holo-crystalline structure; occasionally they a~'e fe-\'v and une\'enly distributed , a,ndin some 
cases the rock is almost entirely 1m-tde up of large tabular crystfLls up to I-tr inches long and one 
inch wide, the edges of which are sometimes rOlmded nnd corroded . They are frequently pnrtl y 
kaolinised, bnt in llllweathered pieces glassy crystals of sanidin can be recognised, and from their 
tabular habit it is probable thnt ma.ny of the larger lGLolinised crystals are also sa.nid in . 110rn- _ 
blende is frefplCntly seen, and occasional crysta1s of tl'ic1:inic felspfLr can be recognised by the fin e 
parnllel striations due to repeated twinning. I n some parts there is a good deal of pyrites dis­
seminat ed thrOlighout the mass. Althollgh thcre is such a di,-ersit:r in these rocks they all bear 
a strong fami ly resemblance, and, pending microscopical exaJmination , which is now being under­
taken by }\i es~l's . 1\velvetrees and P at terel, they may he pl'ovisiollally classed 3S Trachytie 
P orphyries. \\Tith few exceptions they do not, as might have bcen expected, for111 bold outcrops, 
and no attempt was made to define t heir limits, but they are said to extend right throllgh to 
Oyster Cove. 

A short description ,yill no\v be given of the mining work that has been done. 

Livingstone llf/uc.-T his property lies about hro miles :K .E. of Lovett, alld consists of two 
20-acre sections adjoining L ot 191) of 500 acres purchased by .John Thorp, jun. T hese sections 
have recently been granted as reward claims for gold to the original prospectors, \V m. A nderson 
and .J. Thorp, lvho had previously done a considerable amount. of l\"ork. A narrow ridge runs 
through the sections in it N.B. and S.\V. direction, and on the ,,·estel'n fall of t.his, neal' the top, 
at an elevation of abont. 630 feet above sea-level, a quartz red was discovered, on which an 
ullderlay shaft has heen sunk t o a depth of about 60 fect. The reef ..aries in thickness from 
about 2 ft. 6 in. to 4 fee t, and strikes, as far as can be determined nt present, abont N . 70° E. 
Nenr the surface it is almost vertical, but fLt t.he botton,1 of the shaJ t has H considerable underlay 
to the S .S .E. The quartz is in places fairly solid, but generally occurs in sm:tH parallel bands 
separated by thin seams of decomposed porphyry, which g'ive it a son1 ewhat laminated appear­
:mce. The country rock on either wall is n brownish, somen-hat decomposed porphyry, Yfhich 
has heen locally called diorite. 'rhe mtLnager kindly s)-lOwed me t.he 3.ssay certificates of 
sevel'ftl samples of the qna.rtz sent to J\1elbo11rne for assay. Two picked samples assayed 
:3 ozs. 23 grs. and loz. 12 chvts. 6 grs. gold per ton respectively, and x sample of 48 Ibs. , treated 
at 1\1eS51's. P arker and Co.'s wOl.'ks as Footseray, yielded at the rate of 10 dwts. 13 gTS. free gold 
per ton . A bulk sample 0-[ about one ton yielded at the rate of 5t dwts. free gold pel' ton. 
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h'on and copper pyrites occHl'il'l'eguhtrly di stributed through the quartz, :lnLl gold is sa.id to 
ha.ve been seen in t he stone in the last few feet of sinking; but n. sample which [ took ;'tCI.'OSS the 
r cef neal' the bottom of the shaft and sent to ~1r. '\T al'd, Government Ann,lyst, contai ned 110 gold. 
Of COllrse, however, a. better irlea cnn be obtn.ined of the true value of the stone hom a lmlk 
sample than from a, sample of five 01' six pOllnds sneh as 1 took, as gold is ill"al'iably Ycry 
unevenly distributed through the ston e. 

The reef c,umot be traced all the surface, owing to the covering of ftl1gula.l' debl·is. On the 
'westerll sjde of the ridge, aholl t 150 feet vertically below the mouth of the sbaft, a. tunnel has 
bec11 dr iven about 350 feet. This sta.rts in a, north-westerly direction, bll t has beell turned 
considerably towards the west, and in the end is runn ing- a li ttle west of nort.h. The country 
passed through consists chietly of compact mudstone <lnd sandstone with :.;cvcral bands of 
porphyry, the hlst onc passed. thl'ongh neal' the end of the tHlll1el being about 10 feet thick, 
standing e1lmost vertical and striking approximately north and soutll. lIad the tunnel been kept 
on its Ol·igiual course the distance driven would probably ha.ve intersected the lin e of the reef, 
and something definite would have been known as to whether the reef lived or not. I am of 
Dpinion that it is a contraction fissure and likely to be confined to the porpllyry. The simplest 
way to prove this would be to drive both ways from the bottom of the shaft, which, however, is 
far too small for" working shaft. I would strongly advise that a trial lot of at least 20 tons of 
stone be !:lent away for a bulk test. W ith the natural faciljti,es that exist for economjc mining, 
and the easy accessibility to the mine, a yield of half an onnee of gold to the ton shoul,l par all 
expenses. 

11Iount Mary Mine.-Gold has also been found south of Lovett on private property, just 
outside the town boundary, and some prospecting ha,s been clone by a local 5ynclicate. rrhe gold­
bearing rock is generally fine-grained to compa.ct, but in parts llllmerOH':i rOllnd cll and sub-angular 
fragmcnts of <J.uartz, slate, &c. can be seen, which lc[tvc no doubt as to it,., fragmented character. 
The main mass is probably a very fine volcanic ash or tuff. The outcrop of t.hc formation is on 
a ridge running S.\V. from the township of Lovett a.t n.1I elevation of about -100 feet abo\"c sen 
level. A hole ha,8 here been Stink about 9 fee t, the formation being ttbout 3 feet wide, striking 
E.N.E., and dipping to the N .N.\V. at an angle 0:1: about 55°. A good dca·l of the rock is 
stailled reel from disseminated hematite, and thcrc are numerous fine c ra.cks fill ed wi th brown 
oxide of iroll. On breaking some of the stuff thrown out from the holc I f01I11 (t fine .3pecks of 
gold in severn.l pieces, and a rough sample of somc at t hc most likely look ing piCCtJ~ which J sent 
to MI.'. ''lard contained 4 dwts. 2 grs. gold pcr ton. Aoout 25 feet W.N.''l. hom th is hole a 
vertical prospecting shaft was Sll11k, which passed tlll'ough the formation, and h om the bottom, 
about tiO feet from the surfa.ce, no cros~cut to th e N.'¥". intersccted it in aboll t 10 fe et. It is here 
~tbout 4 feet wide, with n.bout the same strike n,na dip as at the surface, but it i ~ much broken, 
the joints being £:tced with kaolin, probably due to the decomposition of t he ret'par of: t he tuit'. 
1 took a s<tl11pl c fl."Om difl'e rcllt parts across the whole width exposed, bnt t his showed, on assay, 
only traces of gold; a previous santple from 'here is fiuiu to havc ,tssayed 2 clwts. 7 grs. of gold 
per ton. The country passed through in the sha.ft and crosscut is mlldstone, containing 
{)cca-sionally rounded pebbles. A largcr shaft has now been sta.rted <l..bout 20 feet further wcst, 
but had not cut the formation at the time of my v isit. Pos~ ibly, in driving along the eon rse of 
the Jonnation richer p::ttches of gold-bearjng stone may be:: met with, but I ::iee no reaSOll 
for suppos ing that the n.verage gold contents will increase with clcpth, and the prospects do not 
secm to me to be sufficient to warrant spenrl ing mllch marc money on it. 

~[ost of the sUl.Tonnding land is f reehold , hut a short distance to the S. \\1. i.-; ;~ll 80-acre 
hloek of Crown Land , and on th i,;;n.ten-flCl'e Section, No. 1:'W6-Da G, local1y )..;·l1own as J\I" rphy's 
Spction, has becu taken up fOl" gold. A li ttle below the traek from POI·t Cygnet, JIf~ar the 
northern boun(ln.ry of the section, at an elevati,on of about 750 feet above se<1, level, i:5 fl, bold 
olLtcrop,whie ll , from a distance, resembles the olltcrop o[ a qllartz reef, but a c:lo~er eXilm ination 
-shows it to be a compact " 'hi tish rock containi.llg porphyritic crystals of s:tnidin, with pyrites 
finely disscminated through th e gl'Olllld mass. 

Two or tlll:ee chains further south a hole luts been sunk <.dJO IIt. 9 feet, no\\' half full. o:E "\\'a.ter, 
from which lL li ttle gold 1s said to have been obtained. The stuff broken Ollt cOlls ist.s of reddish 
siliceo us rock, with blebs of glassy quartz, and occasional crystetls of felspar. ~ome pieces are 
curiously streaked with fine p!trallel linc:! of white fL l ld reel, and the whole ha~ a :-:omewha.t 
orecc iated appearance. It is probably;L dyke which has partially fused together frag'ments of 
the eoull t ry t.lwough which it blll·st. In some parts it is trn.vcrsed by thiu ,"eins filled wi~h 
"haleedony or opal, due to hydrothermal aetioll. A little further S.vV. a deep trench has been 
cut t hrough an outcrop of fine-grained. porphyry, eon tainj ng a little pyrites, but, so far as can be 
seen, nothing of any value. . 

~faJ·tin's Slww.- About a milc south of l\I urphy's Scction, on freehold property standing 
in the name of Richard L e'"l\Tis, a little trenching has been done on what is knmvn :18 Martin's 
8hO\1'. This is a. dyke formation, striking about N. a.ncl S. and dipping 'V. , but its full width is 
not seen. The porphyry has been cOlls iderably altered by hydrothermal action, a.nd is 8eamccl 
with small veins of opal. In plaees there 'is [t, good deal of marcasite, or white iroJl pyrites, and 
one specimen I brought "way contained pyromophitc (phosphate of lea(1). This dyke has, [ 
believe, been traced for a considerable distance, but the surfa.ce is now much overgrown with 
thick scrub. It deserves further prospecting. 
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AI,LUVLn, GOLD. 

A little UlIll\-ia.l gold h <l.5 been found :in severa.] of the gullies nca.r Port Cygnet, anel at 
Lym illgton ::lOJlle rich patches " "e re obtained, but they wcrc of smail extent. A company ,,-n.s 
formed some years ago to work on private property belonging to )[ r. eoad; a small dam was 
ma.de and. a long btil-race £lumina. built, but the latter is not low cnougl1, and the water supply 
seems to have been ;-ery poor. I have been unable to obtain particulars of the amount of golcl 
won, bu t I was infor111ed that the company. nearly paid e~pense8 fo], about two years, wh en work 
was aba.nd oncd, and all the old pl'ospecting holes have :3 in cc been fillca jn. I was sh own a sample 
of aboll t 10 0". of co"r8e 8hotty gold obtained hom a small paddock on Mr. Coad's farm, and 
several dishes of t he surface stuff washed in my presence nIl showed a Iew fine colollrs of gold. 
Probably systemat ic prospecting along Forster's R ivulet would reveal richer patches, but 
:tll the land is fr eehold property, and there docs not seem to me to be sufficient inducement to 
warrant the destruction of the apple orchards and beds of raspberry canes which this would 
necessitate. . 

It i~ pl'ob::tule that tlle gold exists disseminated t hrough the traehytic porphyries (of which 
the sUl'l'ound ing hms arc largely composed), rather than in t ruc reefs, and by the long continued 
wearing down of these it has been concentrated in the alluvial, but there is no reason to suppose 
that it exists in payable quantities in the parent rock. I take this opportunity of thanking 1I1r. 
Crann;', 'who vcry k indl y acted as my guide at Lymington. 

CO'lCLUDI'IG RE)fARKs. 

The great Mount i\forgaJl ~line is stated by NIr. R. L. Jack, Government Geologist for 
Queenslanu, to Ji e in an area of lJcrmo-earbonifcl.'ous rocks traversed by a series of basic 
jgneons dykes ; and in t he U nited St:ttes and val'iolls other parts of the world considera,ble 
quantities of gold have been obtn,inod in rocks of this or la,ter ago, generally associated with 
(l,ndc:':li tc;:;, tra.chytes, and other volcanic rocks, so t hat, a.lthough no paya,ble lodes have hitherto 
bcen discovered ill t he pcrmo-carboniferous 01' younger rocks in _ Tasmania, there is nlo inherent 
impossibil ity of their OCCUlTin g . In the present ca.se, however, 1 am afraid the gold only occurs 
in sufficient qnantities to induce money to be spent in sen,rch for more, without much prospect of 
ultimate snccess. 

NOTB ON THE REPORTED DISCOVERY OF GOLD NEAR H OBART. 

On m)' rctnl'll from P ort Cygnet I visited the so-c:tlled gold mille on ::\iount '''ell ington, 
:.lIld ll<lve now t he honour to submit the following br ief notes thereon :-

The scene of operations is on all ex tended prospecting area of 25 acres adjoining Regnn's 
estate, the workings bei ng situated close to the Sanely Bay Hivuiet, about ;1, mile above the 
I-Iob:ut \Vatcl'wol'ks Rescrvoir. An inclined shaft has been sunk :),boll t 90 feet, and hom the 

Sbott01l1 H, dr ive put in ~-w feet t o the sonth. Some years ago :t shaft was Slink about 75 fed, and 
it is s:ticl that good assays werc ohtained for gold, ~ ii ver, and cohalt, bll,t J could see no sig n of 
:my lode 0)' other format ion likely to ca.n:y valu abl e minentls. The present shaft was sunk 
thl'ougll the old ground for :tbout 35 feet, when it W :1:':; tllrned a. little to the south to get into tlle 
solid count J.'y Hnd continued along t he dip of the stra,ta. On the footwall sidc is ;1, bed of black 
shale, the full thickness of which is not seen, but it is said to be 4 feet thick, and the managcr 
informed rn e tllat in putting in some timber in the d rivcs he had. come 011 to limestonc under­
laying the shale. Aboyc this is a somewhat gritty sandstone 'with occasional patches of quartz 
congl omel' fl,tc, the general strike being about N. and S., with a Yn.l'yiug hut rather flat dip to the 
east. No foss ils were seen here, but a little higher up the creek are the l'emains of an old lime­
kiln, alld t Il c fragmcnts of calca,l'eohs mudstone lying about n.l'e full of remains of tYJ)ic:tl l J{]1'Jllo­
carfwltile1'01ls foss ils, amongst which I recognised the fo]]owillg forms :- Spil 'ifera., Strophn.l osia, 
Tel'cbl'a,tula, P roductns, A "ieulopecten, Fellestella., &c. . 

D isscminated thl'ougl1 the sandstone are numerous Ill illute gal'llets, and £01' fI, thickness of 
about two feet there is .1 good dea! of . iron pyrites, such as is very frcquently met with jn the 
Coa l .'ll easu res all oyer the world. A sample of tl,;s f rom the drive was assayed by Mr. 
\Y:lrd, who fou nd it to eontnin Iloth ing of value, flnd i Cililnot see the slight.est reason for expect­
illg th at lI ny illll'l"Cwenwnt will tnke place cithel.' ,in (hiying 0]' i'inking. [n my opinion it is sim ply 
was te or money to continue mining operat ions here. 

I ha "C the honour to be, 
Sir, 

Y our obedient SerYa.nt, 

\v. II. \V .. \LL ,\CE, EHJ., Secretary f"01" 
Jfiues, liohaJ't. 

.J. HARCOURT S.MITH, lJ.A., GOI"C"/'1l1l1Cll t Geologist. 
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SUPPLEMENTARY NOTE ON LIMURITE IN TASMANIA. 

BY W. H. TWELVETREES, F.G.S., A.S]) W. F. PE'l"l'ERD, C.M.Z.S. 

Ix (his papet' the authors r efer to theil' ~ote on i.h e RalllO 

1'ock p l'csenteli to the Society last yom', since when they 
have further examined it microscopically, and have studied 
its OCCUl'l'cncc on the spot. They acknowledge th eil' in­
debtedness to MI'. H. \VilJiams, the :Jianage!' of the Cole­
brook, fOt' many useful and interesting specimens. The 
mine is bcLween Roscbe!')" and. lling,"'ille, on t he saddle of 
a hill about 1500 ft. above sea-level, and is l'ornal'kable fOl' 
the quantity of pyrrhotite OCC~llTil)g in the rock, associated 
with copper pyrites in l'chitivdy small qnantities. The 
authors do not I'ogard tho OCCUl'l'cncu as a lode, hu t rather 
as a 1'ock mass, in the f01'111 of an il'l'cgn1al' dyke 01° intnl­
SiOll. Generally, the country to the west is serpentine, 
and to the cast slates; and the rock ill question has been 
intl'udell along 01' n e[l.r the line of contact, though ilt t he 
top of t.he ridge it appmuos to ba-ve come np throngh tIlO 

slates in seve,tal branches 01' bodies, leaving horses of 
metamorphjc slate standing in its mass. Viewing the rock 
as a mass, it is composed of: augite (allOt°cd largely to ul'alite 
and actinolite), axini te, calcite, datholite, dauburHo, with 
secondary chlori te and sphene. Essentially i t is an ultra­
basic rock (pyroxenite), which here and t hel'e receives the 
addition of other boric minerals and thon becomes ]imudte, 
a composite rock, consisting practically of augi t.e and 
axinite. How were the boric emanations introdu ced? 
'Vero they escapes fJ'om a ncighuotU'ing acid basin? That 
~there was an acid r eservoir not far off' is shown by the 

tOlll' :1laline qnartz porphyl'Y at iho H.enison Bell :Minc, and 
hy the axinite quartz veins found on the 'Vest Coast 
Prospecting Association Section, mIll by the granite near 
the latter. A slide prepared fl'om this vein-I.'ock is referred 
to, and mention rnade of the association of. tourmaline 
with axinite ill other parts of thc wodd. 'rho authors 
arl'ive at the concl usion that the ,.vcst Coast ~Tanite, 01' its 
cIvan dykes, consolidated at the same time as Lhe limuritc 
dyke at the Colelnoook. The action of horon V<.lPOllloS in thc 
gmni te area to tho west is shown 1ry the LOUl'nulline and 
axinite just. alluded to, and if t.h ese vapours extended to 
the PYl"oxenic magma at t.he Colebrook, and werc carried 
up with it, the ol"igin Ol the limul'itc rock would be ac­
counted fol'. Last year a Noto on Datholite was submitted 
by }'h. \V. Fo PetLer(l, and now tho authors sla te the results 
of a micl'Oscopical exarnina tion of this 111ino1'<11. Another 
new mineral is added to the list; of the components of this 
sin gular rock, v iz., the J)oro-calcinm silicate, u<lnburitc, allll 
its 111icrosco}>ical duu'adm's arc enumerated. A further 
nlincral wit.h characters suggestive of i ts being al)l°ecipitate 
from a boric solution is 1nentioned. It is somewhat similar 
to the decomposition product of bOl'acitc known as parasite, 
a hydrous magnesian borate. The <.lUtllOl'S consider that 
tho limurite rock throws light on the question of the age 
of the gl'a.nite on the West Coast, as the Colebrook intru­
sion appear8 to be younger tha.n the sel'pentinons all(1 
gabbroid rocks to the west of the mine. 
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HAUYNE-TRACHYTE 
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BY W. II. 'l'WELYETREES, F .G.S., AND IV. F. PE'l'TERD, C.~I.Z.S. 

'7r H E igneous rock at POl't Cygnet, in Sout-hern 'l\lsmania, 
has been kno·wn for a long t ime by the name of felspat·­
porphyry. As the porphyritic crystals of felspat· al'e 
rat.hel' stl'ildngly displayed in the I"ock, 8pe01111en8 have 
nmv and again, tlu 'ough collectors, found their Wfl.Y to 
·d ifferent parts of the Colony. Micl'oscopical study of 
some of these samples made n8 aware that th e handsome 
porphyries were soda-trachytes, and we classed them as 
such in OUr last year's sketch of the igneous petrology of 
Taslllunin.o Since then we haye fo nnd the felspathoid 
.mineral haiiyne or noscnll in them, which confirms our 
previous determination, and a rocent excursion to the 
locality has enabled us to recognise quite it group of these 
rocks, as well as to .fix theil' geological age. 

The country round Lovett and Lymington fUl'nish~s 
several sections which rnay be used by the geologist, but 
one of the 1nost valuable of these is, perhaps, that which 
is afrol'cled by the Livingstone mine, rl'hc Inino shaft and 
buildings arc on th e Cl'cst of a hill, GOO feet above sea­
level, about two miles N.l!:. of the township O[ Lovett. 
. Just befOl'e rerlching the crest t.he trachyte may be seen in 
the road-cutting nndm·lying the sandstones and ~laty 
.arenaceous beds which form a hn'ge portion of t)le h ill. 
On the saddle t-her(~ are some fossillferolls beds of the 
Perlllo-Curbon if81 'ous System, charged 'with spirifel'll and 
fenestellidae, and a little highel' tho trachyte appears 
.again, In one form here iL has a slab by habi t, due to its 
being J.:wgcly composed. of parallel layel's of hll'ge tabu lar 
-cl'ystals of orthoclase felspar, SOUle of which meaSUl'e as 
lunch as two inches in length . The Livi ngstone l11ine 
shaft is close by, and appears to be snnk in banued 
trachyte and qum't.z. One hun dred ,md fift.y feet belmy 
i'his a. tunnel has been d l' iven for ;JLiO feet, passing t.hrongh 
Permo-Carboniferous sedimentary beds, and intel'secting 
. several bands of trachyte in its com'se. F irst it cuts a 
12 ft. layer; subsequently a 2 ft. band of the coarse 
porphyri tic trachyte seen at surface (the rniner8' name fol.' 
th is is "magpie "), and nOCH' the end. of the drive] 2 to 1;) 
feet of white trachyte rock is passed through, called 
." diorite" by the 111i1101'8, find referred to under tha t llame 
in the published reports of the company. It is ilnpoetant 
to note that these bands 01' lava sheets are conformable 
with t.he sedimentary strata, and we cnnnot entertain any 
doubt of their geological contemporaneity. In th is hil l, 
as in tho entire regio11 1 considerable vHl'iety exists in the 
different fio\vs of these trachytes. Some are CO<.ll'i;e in 
textur~, others are fine-grained aud compact. Some of 
theln have their connterparts on the Mount Mary Hill 
r ising on th e \yest side of Lovett. In particular the slabby 
t1'achyte. distinguished by its lal'ge tabular Ielspars 
(' : lnagpic 1') is found again at the Mount l\{ary mine on 
th e westel'll side of the valley, only there it is mnch 
·decomposed, and has an a.bundant development of epidote. 

The l\tount :J1ary trachytes lna), be seen cropping out in 
the Lluar ]'y on the hillside in front of Harvey's Hotel at 
Lovett, where they havc been us~d for road metalling and 
llUi lding purposes, At lcast t\VO val'jeties are distinguish­
able in t.he quarry face-one It tough dense speckled rock, 

'" Trans. Aust. Inst, JIining Engineers, 1898, Vol. V.; p lOS. 

the other a smooth porphyritic, somcwhat fissile, stone of 
a light bluish-grey hue, suggestive of a sodic lava. rrhe 
compact type contains a fail' amount of epidote. Passing 
up the hill lo the west the rising gr ound abo~e Mount. 
}'yIar), m ine exposes outcrops of several val.'ieties of 
tl'flcbytic rocks, which cont-iune right through the hill to 
the Lymington-vVattle Grove Road. Opposite 1\'far tin's 
cottage on th at road is a bold outCI'0P of a rathel' plutonic­
looking grey hOl'nblondic rock, at fir st sight 11luch 
resembling syenite, bu t ,,,hich on luicroscopical exami­
iHttion we fonnd to be an undoubted tl'<.1Chyte, with 
beautifully zoned felspa1's. 

rrhere are good exposures of sections on thl! beaclL 
between Lovett and I"Ylnillgton, where t.he beds are lying 
rath er flat . On this beach we found addi tional evidence 
of the contem poraneity of the trachyte with the Perlno­
Cnl'lJol"!jfel'otls sedhncnts. 'VVe discoyored S011lO fresh 
syenite (augi t.c ·syenHe) along this line, and specinlens of 
a siJnilm' rock and or an intrusive rniuaceous trachyte have 
since lJeeD gi ven us by the GoVel'lllnent Geologist (Mr . .T • 
Harcourt Smith, B.A.), who collected them fl'Oln the shore 
at low-water, just sou th of the Lovett r ega.tta-gl'ound. A 
very remarkable diOl·itic rock occm's on MJ'. Patrick 
Cl'amlY's propert.y at Lymington. It consists of horn ­
b1011<10 + plagioclase felspar, with the hOl'nblende greatly 
preponderating, \Ve have placed th is dark basaltic look­
ing rock among the tliol'itic aplites called malchite. 

That (.his petrogl'upbical province extends fur thcr north 
we have satisfied ourselves by the discovery of blocks of: 
ga l.'netiferons tl'achyte at. the base of the Sugar-loaf H ill, 
behind Mrs. Cleary'S cottage on t.he road to Cradoc. His 
there also associated. wi th PCl'lno-Cul'bonifcrous fossi liferous 
marine beds. It is well known, mOI'eOVel', tha ~ H extends 
to Oystel' Co\e in a N.E. direction . 

The wm·d H felspm'-porphyry" was applied 10 t.he Port. 
Cygnet rocks as '-\ field terlll, indicating a pOl'phyritic 
textm'o, It meant simply that the uniformity of thc 
micl'o-crystalline groun d-mass is intel'l'upted by a profusion 
of larger crystals which \vere formed during the intra­
telluric period of the history of the rock. rrhe term is 
only admissible us a tmupol'<lr ,Y expedien t for th~ designa­
tion of such rocks prior to detinitive examination, It can 
bc discontinued nQ"\v that the l J'achytic nature oE these 
rocks is beyond dOll bt. 

It ma:y bc useEul to tl'aco (,he lines along which onr 
enquiry has travelled, and show ho'w they lead up to the 
results no\,; sulnuit.ted. 

As a r ule, \vhen the colors are white, yello\\", grey, we 
may take it t.hat a lava does not belong to the basic series 
of rocks. It \vill he a monlbcl' either of the acid series, 
containing over 6G pel' cent.. silica, Ot' of the in te t'mediate 
series with 55 per cent.. to G(j pel' cent. As a "'hol€', the 
POl't Cygnet rocks are remarkable for the Sl11<1U quantity 
of their free si lica. rl'hey are essentially quartzlcss rocks. 
Of COUl'se they contain silica in combination, out ouly 
snilicient to bring up the SiO~ pel' cent. to the limit f01" 
intermediate rocks, those lying between the acid gl.'Unites 
and rhyolites anu the basic gabl.n'os, dolerites, and basalts. 
rr h e silica pel' cent. corresponds with the specific gravity, 
whic ll averages2'5lo 2 · 6. Thesc£acts help us in locating 
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the rock i n a definite division. Now, in this uivision Ule 
andesites and diori tes m'e characterised by plagioclaso 
felspars, while in the trachytes and syenites odhoclasc is 
dominant. In the Port Cygnet rocks or thoclase un­
questionably predominates. 'rr achyte is the volcanic 
foml, syenite Lhe plutonic. 

Halty first gave the nam e of trachyte (TpO:xJr; = l'ongh) 
to 'volcanic rocks feel ing rough to the touch. In these 
.l'ocks there is generally very li ttle glass, t.he g round-mass 
being more or less crystalline. "Vhen th ey con tai n plagi 0 -
clastic felspar it is an acid variety. ""Vhen thi s fe]spar 
increases in quantity, and grO\vs more basic, \Ye arc led to 
the andesites; and it is not always easy to understand. the 
meaning of the term t rachyte as used by some aut hoI'S, 
w]w extend it in t,he d il 'ection of the andesites t ill it 
1)oco111e8 usp.less for the pnl'pose of c]a:::sificatioll. In this 
connection "WC caD not do bett.er than bear in mind Hosen­
busch's definition of h'achyte as implying t he dominant 
])I'csence of a potash felspuJ' and the absence of qnal't'l, 
mnong thc pOl'phsritic constituents. Hc says :-

"Thc trachytes fll'e nco-volcanic p-ifusivc l'ocks which 
may bc designated equivalents of the syenitic plutonic 
rocks and o.r the pah.co-volcanic qU<1r-t.zloss pOl'phjTics in 
a ll t.heil.' modi.ficat.ions , "~ 

The only modiilcation which 'YO wou ld ventul'e to lnake 
jn this aclmit'ahlc d CSCl'iption would be to include palaeo­
volcanic l'ocks in the trachyt.e geoup, Some crlrboniforolls 
tl'achyles have hecn found in Britain, but these have been 
ranked by the illustrious author just named among 
"Ol'thophYl'es II Ol' "qu<ll'tzless pOl'ph)Ties ]nlving com­
pletely tho habit of trachytes." Y'lc cannot. scC', apart 
from the qnestion of age, that anything wou](l bc gai ncd 
by calling the POl't Cygnet lavas, ort,hophyres. 1\1any oJ: 
the felspal's ~l'C brilliant to the eyc and. pellucid in thin 
section . On thc other hand , some of theul have lost thei r 
gbssy appearance and acqu ired a yellmvish opaquc r\spect, 
sometimcs, 1Iowe\,cl', rel.ain ing a vift'eous interiol', to which 
the pel'i phcl'al decomposition Jws not, extended . \Vo scem 
herc lo have jntcrmediatr. stages lJeh';ccll glassy sanidine 
and opaquc orthoclase. No doubt, thc minel'alogist would 
deny the torm sallidille to these opaque crystals and call 
thcm ort.hoclase. Of COt1l'se, those "'ho postulate sanidine 
as an essential constituent of trachyte will have to call 
some of these l'ocks trachytic ol'chophYl'es, and reserve 
t.l'<.1chyto as t.he name for the varietics with glassy o!'l,ho~ 
clase. nut this seems to us a needless multiplication of: 
classes, and wc anticipat.e that the sani din c var ic ty or: 
orthoclase 'will not always be 'rogarded as an esscnt.ial 
ingrcdient of trachyte, nor wilt tho name kachytc bc 
confined to rocks of Ter tja ry age sololy. 

Assuming, t.hen, that wc are now dealing with the 
h'achytic group, we take a further step and define these 
volcan ic rocks as soda trachytes. This is shown by thc 
presence of one 01' 1110rc of the soda minerals, hatiyne, 
.analcime, aegirine, aegirine-augite, cataphori tic hornblende, 
and the green pleochroic augite rich in the acmite 
molecu lc (Na Fc 8i 2 °6 ), Such tr achytes Hre very closely 
al1 ied to phonolites, and become phonolite by t,he addition 
of either of the felspathoids, leucite 01' nepheline, The 
l'oughness of ordinar y trachytes is chal'acte.ristically absent, 
and the disposition of felsp<1r Cl'ystals in layers is n 
Inal'kcd foatm'e, irnparting a certain deg1'ee of fissility to 
thc rock. 'rhe rock has evjdently possessed in its molton 
state exceptional vjscosity, which has impedcd free flow 
and caused crowding of. the pOl'phyl'ibc clements. This, 
again, is not nnknown among phonolitic trachytes anu 
phonolites.t The presence of hatiyne is considel'ed hy 

>'"·l\Ji k. Phys. d. massigen Gesteine, 18!)(i. p . 7~K 
t" We find that ncid lavas are yel)' decidedly less mobile t han basic 

oncs, [md so flow less readily and to !'maller distance&.; and, further, 
th."tt certain intermediate 1.:1\'as, rich in alumina, a.nd potash, nre 
remarkably viscous, as is illustrated by the peculia.r dome-like forms 
:tssulllecl by some trachytic and phonolitic el·nptions." .Dallbr~e 
"believes tha,t some tracbytic domes must have been erupted in a nearly 
}'()lid, not even pasty. condition." Kat. R ist.. of Igneous Hocks. A. 
~arker) So. Prog. Vol. VII. pp. 20-1-6. 

, 

som e authors sufficient to remove a rock from the trachytes-: 
to th e phonoIytes, and they woulu call some of the Port 
Cygnet. rocks ph onolytcs. It is interesting to note t.hat., as 
nosean (haliyne) in the i'il'st Br itish phonolite (Wolf Rock, 
COl'll\vall) ,,,as discovel'ed by lVIr. Allport, in 1871, by 
moans of tlw microscope, the same instrument has led to 
the discovery of hatly nC:j and phonolitic trilchytes at Port 
Cygnet. 

'rhough the ~ruptive rocks of this p l'ovince <.Ire evidently 
product.s of one and the same nlagma, yet different flows 
at different timos show val'ieties of min eral composit.ion in 
all probability characteristic of each eruption, in addition 
to which t,here are str uctUl'ed differences d.ependent Up011 
the physical conditions of consolidation. \",t e m'e able, 
11lOre or less plainly, to :Il'l'ango the l1nmel'OllS Y<ll'ieties 
provisionally, as follows :-

J:.Jjusit:es­ SOD ,\. 1'HACUYT g Gnoul'. 
I-Iaiiyne Tnl.chytc, wi th porphyritic: haiiyne. 
Aczirine Trachyte, with aegirine needles and acgirine-augitf'_ 
Melanite Trachyte, with ahumlnnt melanite-gal'JJet. 
Trachyte, with g reen sodic augite. 

These comprise various ty pes, described in detail further Oil. 

SODA AI'LITJ~ GnOUI'. In l1'usives­
Sanidine~ aug:ite-llaliync Aplite. 
Sanic1ine-ungitp-biotite Aplite. 
l'Vfalchi re or dyh-Diori te, (fin aben'ant mcrnber). 

Plnltmir:s­ SO DA Sn~:XI'm GnoUl' . 
Alkali-augite-Syenite, with micl'o-pel'thite and unalcime. 
Alkali-augite-Syenite, with chu!olit(~, (Little Oy~tel' Cove). 

'l'he minerals which we have del,eclod in these rocks; 
may be enumerated as follows :-

Trachyte. 
Essclltial - Orthoclase 

(Su.nidiuo) 
Oligoclase 
Augite 
Hornblemlc 

Accessmy - Haiiyne 
Aegirine 
M e1anite-Garnc t 
Biotite 
Apatite 
Sphene 
Zircon 
Magnetite 

Secondary-Analcime 
Epidote 
Quartz 
Natrolite 
Actinolite 
:Vfuscovitc 
Pyrites 
I .. iOloni te 
Chlorite 
ClinochIorc 

Aplite. 
Ol'tltoclasc 

(Snnidine) 
Augite 
13iotitll 

Hn.iiyne 
Apatite 
Sphene 
Z'iroon 

Katroli te 
01'01 
Quartz 

Syenite. 
Ol,thoclase 
l'l.l icropel'tilitc 
Albite 
E laeolitc 
Alwite 
Ho~nblende 

l\f eIa.ni te-G arnet 
Biotite 
Apatite 
Sphene 
Zircon 

Analcime 

A LKALI SYBliI'l'B (AUGl'rB SYBliITB). 

Sp. gl'. 2'0, 

l~ound -ill :sitil on beach south of Ucgntta Ground, Port Cygnet. Ko. 
massive exposure, but lying at the wa.ter·level. 

.. :.liac)'oscopir; Chrtl'Clcters. 

Medium grain; brO\vnish gl'ey, syenitic looking; has 
an elaeolitic appearance, with greasy feel. Wi th porphy­
l'itic tendency by reason of fL few large glistening £elspars 
(nearly ~Il long) scattered sparingly, No rhomlJ-shapecl 
sections of felspars seen, Numerous small brilliant dark 
garnets appear as specks, which can be ,veIl recognised 
with th e pocket-lens; many of these seem enclosed in t.llC 
felspars . The rock resisLs decay well, as shown by the 
thinness of t.he weat.hered crust, decomposition not extend-· 
ing far into the inter ior of the stone. 
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11£ic'J'o8copic clut1'Ctct(}1's. 
Strllctlll'e, normal hypidiomol'phi c-gl'anulal' (gl\tnitic), 

"with an occasional lean ing to the tl'achytic type by an 
idiomol'phic column ar felspar h ere and there. It is essen­
tially a potash-felspal' rock, but tJle1'e is VeI·y little proper 
ort.hoclase in it, for tho orthoclase is intergrown perthiti­
calJ y Qt' rather micl'o-perthitically with striped feIspal', 
ofien showin g very fine striae indeed, giving the extinction 
angles of oligoclase 01' oligoclase-albite.. These twinning­
lines are generally short, not continuous, and lli'e sometimes 
interrupted by similal' se ts at l'igh t-angles. Here and 
there in tIle slide is water-clear albite, pellucid as quartz; 
Imt apart fl'Oll1 th is, and an exceptionall y clear cl'ystal or 
t wo of: orthoclase, the felsp<lrs art} turbid. 

Some anulcime in the felspars points to the fonllel' 
presence of elaeoli te, anu its existence may be suspected, 
t hough we cannot opt.ically demonstrate it. 

An important feature is the garnet, which is very plenti­
f ul , ,in brown irregular grains and ill -formed cl'ystals, 
having it conoded appearance. 'rhese aJ'O charactel'istica1!y 
intergl'own 01' associato<l wi th augi te, biot.ite, and apatite, 
and in theil' neighbourhood is ofton seen a yellowish 
transparent flaky 01' zeol i tic-looking mineral, with low 
refractiyc index, and giving in polariscd ligh t the appear­
ance of a soda decomposition product. The abun dallce of 
g'&rnet warns us that the rock is allied to th c elaeolite­
syenites. 

There is some grass-green augite (malacolite) in gl'anuhu' 
irregulal' fOl'ms. It has slight pleochroism, and whCl'c 
ycrtical sections could be found they gave extinction 
angles of 030 and 34°. The mineral is often bl each ed in 
the interior.. Besides being specially intergl.'own ,,,ith 
garnet, it, is associated occasionally with clark gt'een horn­
ult'lnde. This hornblende is intensel:.,.- absorptive. Its 
pleochl'oism is a = yellowish-green, C = very dark green .. 
'l'h e b direction could not ue ascertained. A li ttle light 
l)1'own idiomorphic rnica gave a = light gl'eenislI-yel low, 
b = ci:.1l'J;: dirty g L'een. Zircon, present in all syenites, 
occm's ill small quanti ty, likewise a little sphene in 
elongat cd wedges. Very Jittle qnal't;..: can be definitely 
recognised . 

This syenite cannot bo considered qui te identical wi th 
an )/ of those syenites, r ich in alkali, which Rosenbnsch has 
crected into types under the names (after J. F .. Williams) 
Pulaskite, Albany, and (nfter Brugger) Laul'viki te types ; 
Imt i t js evidently related to these and to their allies, the 
claeolite-syenites. rrho syenites which a.re known in othe l." 
})al'ls of 'l'asrnania h ave quite othOl' relationships, being 
more closely connected with the gnluitc family. 

AUGI'm SYENI'l'll. 

l~OlUld ,in 8iNi on beach between Hegat ta Ground and Lyminglon . 

. 11Iac1'oscopic cltw'ctCters. 
Fine-grained, with numerous lustl'ons faces of felspal's, 

and specked with green augite. Some of th e felspal's £u'e 
idiomorphic. Colour of the rock light grey. 

JJ1iC1'oscopic c!ta1Ylctm's. 
Structure, ]]ypidiomorphic-gl'annlal', many of th e fel­

spars strongly idioillOl'phic parallel to 001 and 010. A 
few of these much larger than the rest, with n umerous 
enclosures of sphene and small felspar crystals, Zoning of 
fe lspal's qui te a feature. Many of the orthocluse fclspars 
are glassy, and have a sanidine habit. rrhel'e is a good deal 
of albite-twinned felspar and micl'oper t.hitic ill ter t,)'l"owth of 
albite-oligoclase with orthoclase, sonle of t.he twinn ing 
being extremely fin e, and cross-twinning is well shown. 
'rho extinction angles yielded by different crystals seem to 
be those of both albito and oligocl ase. 

A pal e green augite (n:wlacolite) is frequent. Us pleo­
chl'oislll is vcry slight. Its extinction angle in the prism 
zone is as high as 44°.. V\Tedge-shapod crystals and grains 

of sphene plentiful. A lit tle idiomOl'phic apatite 'and 
interstitial quartz. vVe have not noticed any garnet in 
this syenite .. 

HAUYKE APLITE. 

Sp. gr. 2 '75. 
'Found at Port Cygnet, but t he prccise locality is unknown. 

Jl1acroscopical characters. 
AlI1edium-gl'ainecl dark gl'ey rock, consisting largely of 

small columnaI' Hnd tabular sHnidinc crystals, some of 
which exceed the i'est in size. A parallel arrangement of 
felspars occurs, but is in constant, the crystals lying lllOStly 
in ail azimuths. With a hand-magnifier gl'anuh.l· augite 
seems plent.iful , and crystals of yollow sphene al'e seen 
here and there, Small grcy and white spots represent. 
n osean, but tlIis mineral can only be identified 111icI'0-
scopically. 

_WiCl'08coplcal chct1'acters. 
'rhe rock is seen to be essentially composed of sanidine, 

augite, and )losean , with the minerals sphene, apa.tite, and 
zircon as accessol'ios, The sanidine is cleal', and mostly in 
columnar fOl'ms, with Carlsbad twinning. Some of th ese 
pl'i s!'Y1s have been dynamically bont. They carry abun­
dant inclusions of haiiyne (nosean) decomposed to :r.eolitic 
matter of a light yellow colom', giving mottled grey an d 
white inter fel'ence appearances nnder crossed nicol s. 
Augite lS in pl'ismatic cIon gated forIlls, and is a green 
pleochroic variety with extinction angle of 40°, though as 
t.he colour becomes yellowish tho angle seems.to decreasC'. 
a = ligh t green , t = dark green . Bleaching is common. 
Grains and rods of augite border crystals of apatite. 
Large decomposed ha[iyne crystals <H'e ahundan t as diver­
gent and fan-shaped y.co1ites of a pale yellow colour i ll 
plain light.. Allotr iomorphic orthoclase felspar forms a 
cement uniting the above clemen ts, and this gives th e 
aplitic character to the rock. Yellow crystals of sphene in 
pdsmatic and acute rhombi c sections are plentiful.. Zircon 
is less common; magnetite in grains, 

SODA APLITE , A SA KlDlNE·AUGT'J.'E · MICA DYKE ROCK. 

Sp. gr. 2 ' 85. 
LOl'alily-On the beach [tt Por~ Cygnet, sOllth of the Regattn Ground. 

.!l!lacro.';copical cltct1"(lcters. 
A hard gl'anular dark glistening rock resembling a 

minetto (mica-trap). Numcrons little bri lliant faces of 
dark mica visible. The felspHl' looks granular and sugal'y. 
'rhe green augite is too minute for satisfactory identifica­
tion. 

3iineral constituents. 
Sanic1ine, augite, biotite, apatite, soda decomposit.ion 

producls and pyrite .. 

ll!lim'oscopical chw'ucters. 
The first thing which strikes one on looking at a slide 

is the panidiomol'phic structure of the l'ock, reminding 
one at once of aplite. At the same time the prisms of 
augite and plates of: mica follow linear directions like the 
minerals of a foliated rock. 

rl'he felspal' is granular and imperfectly prismatic, with 
its boundaries abridged by neighbouring prisms. Carlsbad 
twinning is frequen t. \Vhere elongated sections are avail­
able with some approach to a prismatic oharacter, the 
extinction is straight. The crystals are pellucid and con­
tain n umerous micl'oliths, rods, ovoid and circular grains, 
perfectly transpm'ent, colourless, and without any definite 
action on polarised light. Some are ligh t gi'een; these 
are augite.. The inclusions, which arc of large size, are a 
constant feature. 

rrhe augite seems to be diopside, of a di rty gl'een colour, 
with an occasional disposition to bleac1]. It is in ill­
formed pi'isms, without perfect terminations. Its extinc­
tion angle is about 400, and it often has perceptible 
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pleoch l'oism. Augite grains, too, are n nmCl'ous, and hu'ge 
nest.s 01' agglomera.tions of granuhU' augite occur. 

The third constituent in order of frequency is a 
yellowish -bl'own bio t.i te with strong basal cleavages, 
showing in sections per pendicular thereto. Rays v iln'ating 
parall cl to n undergo least absorption, (: being opaque­
brown , and a: yellowish-bl'own. rrhel'e is a little apatite 
in sta nt sl lort prisms and large ir l'egular grai ns. Some 
d~composition material similar to the yellow products 
af ter hatiyne is present. rrhe rock contains neithel' quartz 
nol' hornblende, and is altogether an unusual one. \Ve do 
not know of any similar occurrence with which it c~n be 
compared. It appears to belong to the group of aplitic 
dyke l'ocks (Rosenbnsch), but th e absence of aegirine and 
the abundance of it high-angled augite shut it out f l'om 
the t inguaitic set. Still, we feel tolerably cer tain that its 
p lace is in the soda-trachyte sel'ies, and among t,he dyke 
rocks in that series. 

HAUYNE-'rRACHYTE. 

Sp, gl'. 2 ' 55. 

OCCUl'S nen.l' the shaft on hill at Livingstone lIEne, ncar Lovett, 

Jfacr08copical characters , 

A t1 nish-grey porphyri tic rock with crowded layers or 
gli stening tabular s::tnidine felspal's. The smaller PO l'­

phYl'i tic elements arc hm'nblende, augite, brilliant cl<u'k 
garn ets, and numerous soft white sections of hatiyne. 
This is the only rock w hich we have found wiU) C0111-

para.tively fresh 0 1' unalter ed hatty-ne (nosean ). 

JIic}'uscopical c!tw'a,clm's. 
The fe lspar s ::tr e clear in section. The fragments in Ule 

slides are generally too imperfect for r eferen ce to par­
ticular zones. The orthoclase is lnuch intel'gl'own w ith 
oligoclase : tJlel'e m'o fragmentary sections of Cm'lsbad 
twins w ith albite twinning on one half, sometimes with a 
CI'OSS str iation, Partial twinning frequent in orthoclase 
cl'ystals, but sometimes very f '-lintIy visible. Somc fclspal's 
seem lo have been enlarged by a subsequent addition of 
material, which sUl'l'ounds the 0l1jginal crystals as a fl'inge. 
This must have taken place priol' to t.he final consolidation 
oE the rock. 

Gal'nel,-Thi s is plentiful. \-Vhen i t OGCUl'S in such 
rocks jt lS usually r eferred to the variety of calciu m-il'on 
garnet knmva afJ melanit.e. It is in forms of th e tmpczo­
h edt'on anti. dodecahedron, anti sometimes zoned. In th in 
section the colou t' is yellowish to reddish hrown. Its 
sect.ions .:we ITIUl'gi ned brown , and traversed by irregular 
il'on-marked ijssl1res, It is qui te common to find it. intel'­
grown wit,h and enclosing cr ystals of hOl'l1blcnde an d 
augite. 

H ai;,yne ( lY/Js{JUJI) .-Tb.is mineral is abundant, and 
gives sections approxi mating to faces of the cube (100), 
dOLlecahccli'ol1 ellU), and trapezohedron (211). H exagonal 
scct,ions are common ; no trigonal ones. Rounded grains 
vel'Y f :'eq uent, and cL'ysk'lls with a. mutilated and cOl'roded 
appcarance, T he mineral is sometimes colourless, but 
genel.' i:LlIy clull'llCtel.'ised by a soft slate-gl'ey tint in the 
poriphemi p(ll'tf~, shading off towards the interiol'. The 
coloul' is dcepest at the border. Dark striae atc often seen 
procecding from the faces in"\val'ds, sometimes in. sets at 
inLcrsect ing angles, Ther0 is none of the blue tint which 
is seen in somo haUynes. The interiors are f ull of granul ar 
micL'olites; nea d y all are undergoing decomposition into 
lIatl'olite 01' other soda products represented by diveL'gent 
scaJy nggl'egah~ti . Crystals of hauyne are often enclosed 
in the la rge felsp'u's. 

Xoseall and hatiyne are classed together by RQsenbusch 
nnder the gL'Ollp llarne haiiyne. They m'e both s ili cates of 

<.ll nmina and 80ehl, but in the hauyne there is the addit ion 

of li me. Dana~ gives t.he percen tage composition of the 
two minerals as under :-

SulphllL' 
Silica, t r iu-" kl c, A I!!1Hil!;!, Lime, SOIl:!, 

Haiiync .. , 32 14'2 27'~ .\0·3 l(H"j= 100 
Noscan ... :11 7 14'1 2()' 9 27<3 = 100 

Hatiync often hn8 a blue tint. \Vher8 t his t int i:'i ,I hsent 
and no lime separates out doring decompositioll, it, js 
iInpossible to distinguish the two optically. 'l'heKe facts 
have to be borne in mind wh.en considering :mthOl's' 
references to either of these j wo luinerals. ~ 

Hm·nUlcnde.-This is a somcw'hat peculiar Y<lrietL It 
has the black colour of arfvedsonite to the eye, ·;;'nd is 
deep green, sometimes neurly opaque in thin section. If 
the section is at all t,bick it is opaqn c. Th e pleochroisln is 
strong. a. = yellowish green; b = very clark green, 
sometimes opaque ; (: = vel'y dark gl'cen , sornetimes 
opaque. This absorp(,ion schom o (: ~ b > a. a.gr ees with 
that of common gl'een horntlcnde, and not with tha.t of 
arf-vedsonite, w hich is II > b > r. Bnt th e startling 
opacity s uggests something out of the cornmoll, and in 
some sections the absorption vHri es to fl > (: > n, ·,yhich 
chal'aderises the black alkali-iron h ornblende o j: certain 
phonoli tic trachytes and lin gnrtites which Brogger has 

L called cataphoritc. It seems (:0 us possible that the .born­
Llende is of a cataphol' itic natu re, though its extinction 
angle is rath er low fo l' that spccies. C : G = 14() to 17°, 
'\vhel't'l:ls in cataphol'i to it. varies CI'0111 2;J° to GO°, 

A bright green slightly pleocJ1L'oic augite OCCL1rS in 
prisms and grains. (:: c = 31° Oi' thereabouts. Apatite 
in gmins. The gl'oundmass consists of small sanid inc 
prisms in flux ional al'rangell1en t, inool'spcl'sed ,\"ith small 
grains of augite. The who le is l'at,her obscured by de­
composition. 

Tertiary hauyn e-tmchyt.es OCCUI' in France (.Auvcl'gne); 
hai"iyne-phonoli tes in Germany, POl' tugal, tIle Canaries, 
Colorado; the noseau-phonolite of: the \ Volf Rock, Corn­
wall, is the neat'est l'clatecll'ock in Hritain. 

HAUYNE-'l'RAC1"I Y'I.'g. 

Found ou the crest of the Liv ingstone JIiU, and in the mine tunnel 150 
feet below, Also in the t,rcnch at 1v[ouut 1\fa.ry :Mine, -we>5t of I ,ovett. 

J!laCJ'osGujJicat c/WJ'(tCtOT8. 
A soft. light gl'ey rock, easily !'ccogniseu lJ,Y i ts large 

tabular orthoclase felspars lying thickl y in parallel layers, 
causing the rock to spli t nlO1.'C easi ly in tha t direction . 
'rh ese felspal's are' mostly between ~'t and I h" in length, 
and from -f to f' t.hick, and can lJe often chipped out 
f rOul the matrix, making good specim ens for t.llC cabinet. 
rrhey arc ta bular IJ 010, ana the cleavage parallel to this 
plane is per fect.. 'rhe crystals arC opaque externally, l ight 
yel1ow, but occasionally the in ter ior is g lassy, sanidine­
lil{(.~. Mr. F I'ank Rutley has aptly at'scribed them io us as 
having a. biscuit-like appearance, The lninel's call this 
rock" magpie." The only other p t'onounced lnacroscopical 
element is limonite in h exagonal and othor sections after 
some cubic mineral, prohabl y garnet.. The same rock 
occurs at the Monnt Mary Mine, whOl'e it is more decom­
posed, anu contains m nch epidote. 

Jfic} '{),w;opical c/tw'af'ic) '8, 

The orthoclase is often intel'gl'oWll with a stripeu felspar. 
It encloses numerous h exagonal and other sectiolls of 
hatiyne, r eplaced by li ebenerite (?). The rock is full of 
porphyrit.ic pseudomorphs oE lielJenel 'i te (?) aggrt.'gates 
after haliyne in r ectan gulaJ' and rOllnded sections. 

Sharply defined sections of 11 cuuic Dlinoral decomposed 
to limonite are plen tifuL The determination of the 
original mineral is d ifficult, as we have not much beyon(l 
the forms to g uide us. 

:3: System of Mineralogy, l SDS, pp, 431·2. 
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Dalla sayst:-" Garnets containing f01'l'OllS iron often 
become rust.y and disintegrat.ed through the oxidl"ltion of 
tlle iron, and sometimes are altered 11101'e or less completely 
to limonite, magnetite, 01' hemati te." In One of our sections 
we detected a crystal of melanite-garnet undergoing this 
change, but we have not been able to discover any fm'ther 
instances of parti al chnnge. Hatiyne also suffers a SOll1e­

wlJat similar change, nnd the choice hore appears to be 
between the two minerals, haiiyne and gal'net, wit.h proba­
Lilities stronge.' in favour of the latter. 

The groundmass is rather obscllr e, bu t appears to con­
sjst of prisms of st l'aight extinction felspal'. Iron ore in 
J11inUfe grains. 

HAUYNE-'l'RACHY'l'E . 

This is another trachyte from the top of the Livingstone 
H ill. It is a grey 1'ock, with the faint bluish tinge, which 
in the Port Cygnet trachytes ,ye have .found associated 
'with t.he presence of hai:iyne. Groundmass compact lava­
like, with numerous porphyritic crystals of dull white 
odhoclase t" to ~.fI in length. These Cl'ystaJs are talmlar in 
habit, The othel' visible porphyritic constituent is the 
Ihnonite to which we have alluded above as being probably 
pseudomorphous after melanite-garnet. This is in hex­
agonal and ot.hol' fami lial' sections of the isometric system. 

3!linerat constituent;:;, 
Orthoclase: secondru'y limonite, muscovite, iron oxide. 

llf.icro;:;copical chw'acte1'8. 
The large orthoclase crystals are turbid, and enclose 

occasional sections of }10Sean, now replaced by InlCaCeOus 
aggregates in confused Hakes, pohvising in the vivid 
colours of the secoilCl ol'der. These l'emind one of t.he 
secondary muscovite (liobenel' ite) in liebenerite-porphYl'Y. 
:Mingl cd vl'ith them is a minoral givhlg soft gl'ey intel'­
ferenca tints, and this may be nutrolite. The same aggre­
gates ar8 frequent tl1l'0nghout the rock, filling up the 
interiors of the pOl'phY1'itic haliyne (11osoan) crystals which 
llaye preserved their characteristic contours. The ground­
mass is much decomposed, but seems to consist essentially 
of small sanidin es. Num erous black needles obscured by 
fe rrite may represent acmite 01' aegirine. 

ABGIRINB-TRACHY'l'E. 

Sp, gr, 2 '6l. 

Th61'c are two Ol' three varieties of tl'ach:yte, with needles 
of the soda-pyroxene aegirine ente1'ing largely in to the 
composition of the gl'oundmass. The most striking of 
t.hese is a greenish rock, markedly pOl'phyritic and fissile 
by reason of parallel layers of tabular san idine crystals, 
found on t.he beach at POl't Cygnet south of the Regatta 
Ground. The only othel' porphyri tic mineral is augite. 
~I.'he plates of sanidine lie prepondel'atingiy in one d irection 
in layers, giving rise to divisional planes, along which t.he 
l'ock cleaves morc easily than in a direction perpendicnlar 
thel'eto. 

J..l1ic'J"uscopiC(tl c7t(l1'acte? " ~. 

Inclusions of minute needles of augite (or aegirine) are 
frequently arranged in zonal form round the per iphery of 
i he sanidines, and the n1m'gins of the large felspal's often 
lnelt imperceptibly into the gl'oundmass, the magma of 
... "hich has apparently corroded them. A crop of microlites 
is usual along these imperfect edges. The sanidines are 
clem', and enclose crystals and fragments of augite, besides 
indelinable microlites and glass inclusions. 
A'Ugitc.~Sections ill the zone of 001 and 100 are 

common. 
'fhe colour of these porphyri tic pyroxenes is a rather 

deep green; they are distinctly pleochl'oic. Th e extinc­
t ion angles are vel')" variable, and t.he character of extinc­
tion is undulose, probably in consequence of mixtures of 

* System of Mineral ogy, lSU8, p, 4,1(;. 

normal and soda pyroxene. The extinction of th~ central 
pOl'tion of a cl'ystal wi ll be 38°, while that of tlle margin 
will be straight Ol' nearly so. SOJnetimes a crystal is found 
extinguishing at about 5° 01' 6° in oae clil'ectioll, with a 
pale yellowish fringe extinguishing at the same angle in 
the opposite direction. Inserting the qual'tz wedge ,yith 
its axis of least elasticity covering tho elasticity axis of 
the pYl'oxene nearest to the vertical crystallographic axis 
of the latter, we notice that the colom' faUs t ill i!i is 
r eplaeed by darkness. In petrographical language, com­
pensation has set in. By this 've know that th e axis of 
elastici ty in the two crystals (the qm1rt:{ and the augite) 
arc dissiluilar. As tho d.irect.ion in question is that of 
least ehlsticity in tho quartz, it follO"\\'s that it is thai, of 
gl'eatest elasticity in the pTroxene. This is an important 
optical test. for distinguishing soda pyroxene fl'om nOl'lual 
augite. The gronndmass is a l'emarkabl~ feature of the 
rock. Small laths of: sanidine, often with Jl.uxional 
anungement, f01'111 a ground-wol'k, with ,vhich are 
entangled pale green rods and needles of t.he soda­
pyroxene aegirine. These are slightly pleochroic, and 
might be mistaken for augite, but that they uniformly 
extinguish n early parallel to tlieir long axis, which direc­
tion of extinction the quartz wedge shows to be that of 
the a axis of optical elasticity. The rods al'C sometimes 
acicular at one 01' both extrem iti es, sometimes curved. 
'rhey occasionally attach thenlselvcs end on like a fringe 
to the borders of cl'ystals of augite. The'.)' call to mind 
the aegir ine needles in the aegil'ine- (formerly called 
acmite-) trachyte of the Ki.i.hlsbl'llnnen iu the Siehen­
gebi rge. 

In one of our sliJcs is an equilaleml hCX,lgOl1i.ll section 
of a small water clear mineral in the groundn1asB, greatly 
reselubling a section of nepheline; but it is not pel'fectly 
isotropic between crossed nicols, and we have failed to 
obtain a dark C1'08S hi convergent polarised light. It has 
peripheral and centnll inclusions of colour less to pale 
green pYl'oxenic lnicl'olites. It has no border such as is 
common in nosoan8, If it is nepheline, i t would remQ'i-e 
our rock from the tl'achyte to the phonolites; fOl' the 
present we IUllst leave t.he dete!.'Illillation doubtful. In 
the gl'oundmass there is a good deal of isotropic zeoli tic 
matter, apparently of the natm'e of analcime. 

Another val'iety of the same rock is fo und on 1\{ount 
Mary, just above t.he mine. There it is ~t compact green 
rock, often laminated, strongly resembling a metamorphic 
l'ock. A few isolated scattered cryst.als of sanidinc occm' 
in it, together with an occasional small black garnet. 
Under the microscope we see that the green colour is due 
to the felted net,""ork of aegirine needles, and that t.he 
rock is essentiall,y identical with the one just descr ibed, 
only ,vith the porphyri tic felspal's reduced to a minimum. 
rl'he garnet is the usual melanite variety, brown in t.hin 
section, This rock contains pyrit.es. 

AEGIRINE T RACHY'l'E. 

Sp, gr, 2'6l. 

Occurs on Mount Mary, just above the mine. 

111iner({'l constituents. 
Sanidine, augite, melanite, titanite, aegirine, biotitE', 

apatite. 
11!lac1"oscopical clia1'((.ctm's . 

.A compact greenish grey rock, ,yith largo isolated glis­
tening tabular crystals of sanidine, Nmnerol1s small 
black garnets embedded in the rock, and dark augi te 
prisms visible under hand-lens. 

llfiC1'oscopicat clu{,1'acte]·~. 

The large sanidine crystals are clear and fresh-looking. 
Dodecahedral sections of brown-zoned garnet in simple 
and compound forms enclose prisms of augite. rl'hese 
large gar nets are a feature in the rock slice. Green 
pleochroic augite in imperfect for111s of the prism occurs. 
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in nests. '1'he extinction angle is as high as 37°, and 1 he 
Inineral often encloses crystals of apatite. IT yellowish 
green, Ii yellowish, C gl·een . Some spheneis present 
pOl'phyritically, A little pale yellowish bl'own biot.ite is 
associated with th e nests of augite crystals. It can be 
picked out in the slide by its strong pleochl"oism~a yel­
low ish bro"wn, C opaq ne. 

The gl'onndmass cons ists of small lat.h-shaped sect,ions 
of sallidine with flnxional arrangement and pale green 
pleochroic rods of aegi r ine extinguishing parallel t.o their 
lengUl . Gl'anules and small crysta ls of. sph ene are plen­
t iful. There is somo isotropic material of a zeoli tic 
nature. 

Ml~LA:SI'l'E- 'rRACHY'l'E. 

Stones of this rock ,vere found at the back of \Vidow 
Cleary's cottage on the roaJ to Cl'adoc, about 2 miles N.\V. 
of Lovett, at the foot of. the gee en conical hill "which rises 
there frOlU the J'oad. Tho hill exposes permo-carbon­
iferous llludstones a few hUllch'ed feet np, wHh abundant 
marine fossils. This is the most nor therly extension or 
the tra.chyte "which we examined, out we could not find it 
,in 8iliL 

JlaCl'oscopicctl chwytcters. 
Light orown in colour, granular in textul'e, studded 

with Lrilliant Llack crystals of melanite-garnet. This 
minel'al is such a constant and abundant accessOl'y that the 
rock may well be called. <:l melanite- tr ilchyte. 

J1 inmYtl constituents. 
OrUlOclase, pCl'thite, melanite, augite, apati te, biotite, 

sphene, analcjme, chlOl'ite, limonite (manganese ?). 

JIiC1'oscopical chCt1'actm·s. 
The most frequent porphyritic element .i s melanite­

gar net, light and yellowish-brown, in thin section , in the 
usual forms, and stl'ongly zoned in successive layers. '1'he 
garnet crysta ls are habitually intergrown witb, and enclose 
augite. 'rhe next most impol'tan t phenocrysts are those of 
a green pleochroic augite, w ith an extinction angle not 
exceeding 33°. n light gt'een, C deep gr een, often en closes 
apatite. There are occasional large porphyritic crystals of 
6'esh orthoclase and pol'thite, with zonal tendencies. rrhe 
holocrystalline gl'oundm:-lss comprises orthoclase laths and 
al lotr,iomol'phic felspar; sphene in crystals and grains; 
some normal bio tite; chlori te hi scales as rt, pseudomorph; 
a little analcime <Iud limonite, with purplish iron oxide 
(mang-J.niferous ?), 

TRACHY'l'E. 

Sp. gr, 2'7, 

On Lymington Rond, opposite lI'fm'tin's cotl;agc, 

.!l[OC'I'o8copical c/taraclC'rs. 

A bold expos(tt'c on tho west bank oE the road or a 
pearl-grey grani toid. l'oek l'csemoling a fine-gl'ai ned syenite, 
but essentiatly tJ'achytic in nature. rrhe gl'oundmass is of 
even granular t.extuJ'e, with a fe,v largel' crystals of glassy 
felspal', with 010 faces and idiomorphic outl ines. Felspal' 
lnakes up .the bulk of the rock; prisms of h ornblende 
numerous; augite is present also, but cannot be distin­
guished macroscopically from the hornblende. The rock 
weathers little, bl}!", when affected, the fe lspar3 become 
yellow and opaqu e. 

JfinC1'al constit·uenLs. 

Sanidi nc, oligoclase (albite ?), hornblende, augite, sphene, 
apatite, z;ircon, magnetite, quartz. 

JIiC1"Oscopical characie-rs. 
'1'hose of a typical trachyte, somewhat nea l' andesite, the 

main feature Leing tabu.lar phenocrysts of zoned fclspal' in 
a gl'an ular felspat.hi c groundmass. The hornblende phono­
Cl'YSts are nnmcl'ons enough to be consider<.'u as essen tial 

constituents. The · augi te recedes in quantity to an ac­
cessory value. It is d ifficult to 10C<'1te this rock in any 
special posi tion in the trachyte group. The fOl'lllS of 
felspaJ' are simihU' to tho.:ie pl'e ~rail ing in andesitic tl'aCllytes, 
and there is a good <leal of oligoclase ; hut th el'(' is 110 

developmcnt of glass, lInd the l'ock is n ot l<1'"a-like in 
appeal'anc{~ . 

,F'el,,;pw's.~Isometri c forms prevail. Car lsbad. twins 
with 010 faces are f l'oqncnt', and zon al structure is 
chm'acteristically developed. In no other l'ock in Tas­
mania have we seen t he concentric Z;OllHI llHll'lcings so 
beautifu lly exhibited. Str iped felsp<ll' is IWE-Sent in 
quantity, its extinction angles being those of oligoclase­
andesin e. W e have Hot beon able to Il1e<.lSUrc an angle 
h igh enough for alLite on an 010 section, bnt it stl'ip of 
felspa1', intel'gl'OWll with a crystal of S11n i<1in(', gayc an 
angle of 20°, and this ]11ay be nlbite. The felspal.'s are 
uncommon'I)! freo from inclusions of: the other Hl.in erals of 
the rock. 

HornlJlen.rle.- Next Lo felspar, this is the most pt'Olllinent 
constituent in dark g l'een columnar forms. The oHve­
green color is often so deep as to l11<1ke the mineral opaque, 
and occasions difficul ty in reading oR: the extinction angle. 
The absorption scheme is b ~ c> a, and Lhe pleochroism 
n yellowish-green , b vcr.)' clark gJ'COIl, C dark gJ'een, 
sometimes opague. 'ehe ext.inct ion angle is unusually 
high, th e values whi ch we obta ined being 20°,21°, 2f) 0, 26°, 
28°, 30°, in°, :3.2°. These agt'ee very well with P I'O reSSOi' 
Bl'ogger's cataphOl'itic hornblende, though the absorption 
scale docs not correspollu; it is evidently a hOl'nblende 
w ith cataphori tic tendencies. 

Augite is not frequent; it occurs mosUy in Eonlls of the 
prism. Extinction angle 38°, very pa le g l'een, Hon-pleo­
c1u 'oic : crystalline sphene, apatite anu zil'con al 'e constant 
accessories. Tho g l'onndma.ss is not fluxi onal, but cl'ystal­
line-granular. In it are a few rounded Llebs of lPll.ll·tz, 
aUl'rounded by a. frin ge of I'e-cl'ystalli sed :felslJ<ll'D, and 
containing some moving bubbles ; magn cti te gt'ains in n o 
g t'eat quantity, and no mica d iscernabl e. 

MAI1CHITE. 

Sp. g r, 2 ' 79. 

This rock was found. on ~h. Cran ny's pl'oped.y, adjoin­
ing Coad's farm, at Lymington. It occurs on the side of 
the hill, out its geological relations were not f(Jl,thm· 
examined. Locally it is called" basalt.." 

J£ac}'olu;opic(d cltwy(clCI'.'i. 

Those of diorite, gran ular in texture, dark green in. 
colour, owing to the green hornblende which forms the 
bulk of the rock. It is i ron-stained along short ilTegular 
cleavagp. planes . 

Jb'neral constituents. 
HOl.'l1 blendc, biotite, augitc, plagioclase, apatite, sphene. 

..:.l1/c}·o.<;copicaL c/W1Ylcte1"s. 

Essentially dioritic. What is remarkable is the decided 
dominance of hornblende as a constituent of the rock. 
This ITlineral fo rms il'l'eglllal' hypidiomorphie plates, often 
reduced to a granular condition by dymnno-1ll9tamol'phism. 
It is intcrgl'own with biotite, which often accumulates 'in 
Ilests 01' aggregations of: flakes. In t.he hOl'nbiende 
c : C = abont 14°. a pale yellowish green, lJ dark bl'own 
green, C dark green. The biotite is the ordinary type. 
Some of the felspars al'e la l'gel' than th e rest" ilnd these 
al'e hypidiolllorphie, while the smallel' 1:els1><1 1'3 of the 
pseudo-groundllli'l.ss are all otriomorphic. ~1any fclspal"s 
al'C simply twinned on the Cal'1sbad plan, othpl's albite 
twinned. A good deal of the felspal' appears to be labra-

I dOl'ite. '1'he other constituents are apatite, sphene, qnartz, 

I 
and pale augite in small quantities. 

The predominance of horn olende and the allotrio­
morphic felspal's may be looked upon as exceptional for 
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diorite pure and simple. Our 1'ock is certainly dioritie, 
Lut i ts structure is rather aplitic than plutonic, conse­
quently belonging to the dyke series of diorites. It is 
somewhat schistose in thi'n section, tho·ugh not so macl'O­
scopicaJly, It seenlS allied to the plagioclase hornblende 
aplites described by Osann from the Odenwald, and called 
by him malchitc, Of our slides of the malchitic 1'ocks­
orbite, luciite, and malchite-luciite most resembles O111'S, 

but we do not grasp the essential distinctions intended to 
be expressed by these divisions. rl'he quartz in our variety 
js present in very small quantity. 

It is not easy to understand the occurrence of a dioritic 
rock in this p lexus of tJ.'a chytes ; and, in. yiew of the fact 
that Pl.'oi:essol' Hosenbnsch in his recent "Elements of 
Pet.rology " (p, 135) has stated that diorites not only have 
no chemical 01' mineralogical n~lationship "with the allmli 
syenites, but have ncvel.' been found integrally associateu 
,yith them, we would reserye the present pecnliar rock 
for the additional examinat.ion which it mel'its and 
requires, 

DISTRICT OF LI'l"l'UJ OYSTER COVE. 

AT.,K"\ T~l SYEKI'I'E, IVl'fH ACCESSORY ELAEOLl'l'E. 

rrhis is represented by it piece of rock fr0111 1\11'. Innes's 
property, a mile uack from Oyster Cove. \Ve have not 
been flble to eXaJEine the occurrence in situ, and fro111 th e 
SUlan qoantit.y of mate1'ial a t our disposal we can only 
giYe a general account of the chal'acteJ's of the rock. 

Macroscopically it is a \'er)" light-coloured stone, 
weathering easily, and resembling a coarse trachyte rat.her 
thfUJ a syenHe. It ·may be compared ,vith those elacolit.i c 
syenites which have a tendency to tracll"ytic structure. 

Under the 1nicroscope this psoudo-t.rachytic appearance 
sho,,"s itself by the largeJ.' felspms (sometimes idio­
morphic) Leing cemented 01.' sUlTonnded by a holocrys­
talline gl'ounumass of smal1el ' hypidiomorphic and allo­
triomorphic felspars. Thore is, howcv8I', gl'eat variation in 
the sil:e of t.he latter. r1'he.l'e is a l'emarkaLle absence of 
coloured constituents. A flake Ol' two of biotite is (he 
only ferro-magnesian mineral which we can det.ect. 
Sphene, zircon, and apat.ite are accessories. 

Orthoclase felspal' preponderates. It is fresh and often 
zonal. Oligoclase is freely intergl'own with it. Some of 
it is streHky, like the orthoclase of the Norwegian elaeolite 
syenites, and has an undnlose extinct.ion, "1'he1'e is 
~;~l~~~,~z~~sidual felspm' (albite) in its clearness resembling 

In the I'ook. are certain irregular and imperfect forms of 
eltlOolite: a few basal sect.ions being isotropic. 'rhis det.er­
ll1ination ,yas confirmed by diges ting the rock in HCl and 
obtaining a fair quanti ty of gelatinous silica, 

There is not sunicienl:. of the felspnthoid to eonstitut·e 
the .l"oc1-.:· a true cIaeolite syenit.e, besides which t.he 
pyroxene and hornblende so abundant in elaeoli te sycnjtes 
are heJ'e conspicuously absent. It is rather one of 
those alkali syenites ,,,hich occasionally carry subordinate 
elaeolite. 

rrRACHYTE. 

\Ve have exam.ined theee varieties of trach.yt.e rock fr(nn 
Little Oystel' Cove. They all appeal' to belong to the 
igneous complex, which embraces both the Port Cygnet 
and Oyster Cove Districts. They carry identical minerals, 
Yiz :-sanic1ine and oligoclase, cataphoritic hornblenCles, 
green angite, ~phene, zircon, and apatite; and, ft'om gar­
ne t.i£el'ons gold-bearing sand found in the neighbourhood, 
lye know that melanite-garnet is also an ingl.'egient. From 
the few specimens which we have fjeen, it is likely 
that, as in the POl't. Cygnet. series, these also are r ich in 
varieties. 

On the "\vhole t.hey exhibit a tendency to vary in the 
d irection of the andesites, the dominant porphyritic £elspal' 
being pIagioclastic, and an increase or iron ore in the 
groundmass showing itself. The small felspars of the 

groundm~)ss are often l11inutely granular 01' allotriomol'phiC', 
but where prismatic they sho·w straight extinction, which 
may .mean sanidine 01' oligoclase. The pOl'phyri t.ic felspal's 
are large and scattered; :r.onal stl'ucture common. A lal'ge 
ol, thoclase cryst.al, giving a section parallel to the clino­
pinacoid, showed a characteristic ext.i1~ct.ion angle of 2.2°. 
rrhe hornblende is green, basal sections brownjsh green; 
extinction angle about 14°, and the absorpt.ion that of 
cataphol'i tic hornblende, 11;> C > a. 

The preceding form a complele series of a unique set of 
rocks so far as Tasmania is concerned , To t.he geologist 
the.y are impoJ.'tant as being the youngest Dlat-l'ix of gola 
in the colony. The t.rachyt.es appeal' to have shed the 
gold which has been won on the alluvial field at LY1ning­
ton and found in the gullies on J\H. Mary. They are in 
places veined with quart:r., but it. is not at all clear that th.8 
quart.z it.self is auriferous, and the veins have not the 
charaeter.istlcs of true :fissures, 'Ve have seen some sand 
collected f1'01n a creek about a mile back f1'0111 Little 
Oyster Cove towards Port. Cygnet, ,vhich contains flaky 
gold, more 01' less watel'WOl'll , with numerons melanite 
gal'll ets, ;;,j I'cons, and sIllall crystals of sphene. It is a 
sand which is evidently the detritus 0:E the garnet.iferous 
tl'aehyt.es, ancl the occurrence in it of gold associated with 
the nlinomls just named SUppOl·ts the idea that the 
trachytes arc the SOUl'ce of the gold throughou t. t he whole 
province. There is nothing int.rinsically inconsis tent in 
the OCCUl'rence of gold. in the rrW"I.1"tz veins of trachytes. 
It is found in va.dous pads or the wodel in much youngeI' 
traehyt.es and andesites than these', thoL1gh t.he gold­
bearing reefs in t.he rest: of Tasmania are of older date 
and travel'se Silurian slate.:; and sandstones. But, so far as 
,ve mm see at p1'csent, there is no t.rustworthy evidence to 
show tlwt the Port Cygnet quart:;, yeins are <'Hll'iferol1s, 
while, on the ot.her hand, there is some reason fo !" believiug 
the trachytes t.hemselves to cont.ain spa.ringly disseminat.ed 
gold, especially where they al'e silicified and breccia t.ed. 
The miners <Ire pm'suing the right COU1'se in selecting 
thes(:~ tuffaceous ~\!1U siliceous "ones for explora.t.ion. 
Unfortunately the wining work which is being c<lnied on 
has not. so far proved the existence of the precious l.uetal 
in the matrix in anything like payabJe qnantiti.es. 
"Vhether thcl gold has been concentrated anywhere to a 
greater extent than in the parts hithert.o exploited, r emains 
fOl' futul'e search to decide. The pyrite in these rocks has 
so far proved non-aurifel'ous. 

CONCLUSIOX. 

Vile have abstained fronlrefcrring to several additional 
minor vadeties of t rachytic rock which wc have collected, 
and which differ slightly from the foregoing, but their 
minute descl'ip tion in this connection would serve no 
practical purpose, and ,ye douht not the discover)' of 
furt.her types will l'eward the diligent collect.or. T he 
l'esults of our enquiry may he conveniently summarised 
as follows :-

1. A ll round the arm or the H uon, known as Poyr 
Cygnet, there is an extensive devclopm ent of porphyrit.ic 
rocks, which are phonolitic 01' soda-trachyt.es containi ng 
haUyne, aegirine, analcimf', and cataphoritic hornLlende. 
Some of. these furnish the finest examples of orthoclase 
felspal' crys t.als to be fonnd int-he island, 

2. The t:.r<tchytic arert extends to Litt.le Oyster Cove on 
the N .E., to the N . of Lovett as far as Sugm' Loaf Hill, to 
the S. of Lovett as far as Lynlington and the Huon, bu t. 
requil'es further explorat.ion beyond these limits. 

i3. The trachytes are lava sheets contemp0l'aneons with 
Permo-Carboniferous sandstones and mudstones. 

4. Associated wifih these trnchytic lavas anel theil' tuffs­
are allied plutonic and dyke rocks, also of a sodic nature; 
vi :;", alkali-syenite (containing elaeolite) and haiiyne­
aplite. 
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5. There is an interesting development of mclani tc­
garnet in t.he trachytes and syenite. This f,"3rnet seems to 
nln through the w hole serip-s, and is a. constituen t of the 
au riferous sands of the district. 

Ii. The dark green I'ock of the locality described in the 
older li terature as "Jnetamorphic,:' and looking such t.o the 
n,) ked eye, is shown by the microscope to he c:egit'ine­
trachyte, full of lnillute acicular crystals of the grcen soda 
pYl'oxene regirine. 

'7. Gold has been fon nd at Lovett, Lymington, and Little 
Oyster Cove, mostly alluvial, a luinute quantity in situ,. 
It is highly probable that the alluvial gold has been 
derived froD1 the trachyte, disselninated therein in small 
quantities. The few qnartz veins in the trachyte do n ot 
seem 1.0 have collected this gold to any special extent, 
though \vhat gold has been foun d in the mat.rix has 
oecu recd in their neighbourhood. 'rhe qnm't:.-. is so closely 
f)ssociated \vith, and banded wit.h, trachyte that. tho assay 
results are inconclusive. 1·~ppearances are Hgainst these 
quartz veins being true lodes. 

S. T his highly int.el·esting, though small, peculiar petr o­
graphical province is a pnrely local one, confined, so fm' as 
we know, to this part of Tasmallia. Its unexpected dis­
covery may be placed to the credit of the young and 
expanding science oj: Inicroscopical petrology.:;:' 

* Since writing the n,bove we have seen Prof. Roscllbnseh's new work , 
()ll the Elements of Petrology (Elemente der Gesteinslehre, 181) 8), in 
which he groups the tru.chytcs and quartzlcss porphyria:. (orthophyrcs) 
in one family. Hc says: (pp. 2G5-G), " Orthophyres differ from trachytes 
only in their greater age and consequent inferior preservation, viz., in 
the morc frequent red <\.ncl brown color, diminished porosity of the 
ground·mass, dull u.spcct of the felspa.rs and e.. .... tl'eme decomposition of 
tlle colored constit uents. Fresh orthophyres cannot be distinguished 
f,'om tra.chy~es." Referri ng to the sanidine in orthophyl'cs, he adds, 
(p. 2GG) : -'~ In the qun.rtzloss porphyries SfI,nidino hu,s mostly, though 
by no means always, sUI'rendered its glassy hn,bit, fl,nd pos:'iesses the 
habit and often the rcd color of Orthoclase." . 

EXPLANATION OF P LATES. 

F IG. I.-Section of trachyte showing' zoned crystal of orthoda~c_ 
Mount ,Mary, ~,-,.y. Lovett. X nicols. X 16. 

FlO. 2.- Scction of Il1c!u.n ite-trachy te with zoned crystal of 
melanite-garnet. Cleury':; Hill , N."T. of' Ioyett. Plain 
light. X 16. 

1'10. !l.-Section of haiiYIIe-tiplite 01' hai.iync-tl'iLohyte dy ke rock. 
with large Car l.<;bu.d t\\'in~ of su,llidine cal'l'ying' included 
crystals of hai.iy nc. G I"0uwlmass = orystals of green 
u,ugitc a.nd haiiyne with a.Hotriomorphic orthoc lu.sc feI­
.o::par. From Port Cygnet. X nicols. X 16. 

l"lG. 4.-Sectioll of trachyte ft'om back road, two lHiles .'\. \V . at" 
Lymingtoll. POI'phyritic crystals = sanidinc in Carls­
bad twin~ and zoned, p la,giochtsc, green hornblende ann 
augi te. X nicols. X 16. 

FIG. 5.-Section of hai.iyne- trachyte fl'om LivingstOlw l-Jill, N.B. 
of Lovett, showing lu.l'ge porphyritic stlilill ines. The 
dark hexagon on the left rcpresents lIwhtnitc-garnet; 
the smaller cl'Yf:itu.l IJclow it is green augite . Surround­
ing these two cl'ystals are small forms of hai.iync. 
X nicols. X HI. 

FIG. G.-Section of gl'cell aegir ine-tra.chyte fl'om beach S. of 
I ... ovett. Porphyritic &t.nidine and augite. Grountima.ss 
= rods of p!de g reen aC2"irine and prisms of su.nidine 
with. fluxion structure. Plain light. X 16. 

l"rGs- 7 A. X]) 8.- Megascopic photogra.phs of dull tabular or tho­
du,sc (decom posed su,nidine) c rystals in lm i.i yne-tr[l(:hy tc 
on Li vingsfonc Hill, N. E. of l,ovctt. Natural !". ize. 

• 
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NOTE ON HUMERI OF TASMANIAN LABYRINTHODONTS. 

BY W. H. TWELVETREES, F.G.S., A~D W. F. PJ';TTERD, C.1.I.Z.S. 

LAST year we received from Dr. Hy. \Vooclv.,c<ll'd, K eeper 
()£ the Geological Collections in the British ~[llseum 
(South Kensington) the 'l'ep lic" of a cast in the Bl'itish 
Museum Colledion wh ich had Leon obtained fJ'om Dr. 
. .Joseph Milligan, i:ormcl'ly of H obart, and 'was labelled by 
P rofessor Owen" H mnerns of labyr inthodont rept ile from 
sandston e, probably car boniferous, Tasmunia.-" Soon 
aftel' in forming Mr. Alex.. ~.fOl-ton , Cm'atm' of the 'r as-
111ania :MllseuIll, of th is circumstance, that gentleman 
brought to Our notice and placed i n om' hands for examin­
ation a fossil bone (i n t·wo pieces), fo und. in the sandstone 
·quarry, nea l.' Government Honse, in the Domain, I-Iobad , 
and pl'esen ted t o the M:useu m, in 1856, by 1\11'. KA Y, 
Dil'ectol' oE Pnblic "VOl·.ks. T his bone, unnoticed for Ovor 
for ty yeal'S, is labelled" HU,mel'llS of a labyrin thpdont 
reptile, .. . has been cxa mincll oy Pl'ofesso!' Owen," 
and on the r everse is wri tten bv 0:-10 ooE the authol' ities a t 
the Briti sh l\fuseum, "Try EOS~,U l 'GS o,r: ::\1<:ll'sh." Both the 
British and ')"asmanian ~fn scllm specimens arc left humel'i, 
and unquestionably'uelong to the salllC gcnns, if not the 
same species. 

Geolo{j iea I posit ioll . 
The pl.'ocise age of tho sandstone bed::; In the Domilin , 

-a t; I-Iohal'!', is not yet beyond quest;ion, hut the evidenee 
available lJoin ts Lo it being ei ther Upper P crmian 0 1' Lo wcr 
Trias. The Cascade, Knock lofty, and othol' sandsLon es of 
presuma bl y lhe same geological horizon have yielded 
Vertebraria Aus tr alis and fish remains refer l'ed by Mr. H, 
M. J'ohnston and }\ir, Alex. l\{orton to th e genus" Acro­
lepis." c ."~ccol'(ling to these authors, simi lar sandstones in 
th is part. of 'r asmania succeed tlH~ Upper P er Illo-Car­
boniferoll s mar ine st rata wi th apparent conforlllabili ty, 
.and are classed by 111'. J ohnston ill his latest ta oular 
scheme of Tasmanian fOl'mat ions as t.he lower sandstone 
series of the Trias,t Th ey are correlated by him nppl'oxi­
Inately , vith the H a,vkesbul"Y beds and Narrabeen series of 
New South \ ,Vales, and the B Un'll lll coa l fields 01' J'vh '. n. 
L. Jack 's Lower 'fJ'i as-Jm'u of Queensland. '0le tind a 
d ifficulty in Hanl ing 11101'e d istant equivalen ts of these 
sandstones. The few fossils found in them and na.med 
.above are co nsistent with an Uppel' Permian age, Acrolepis 
is a weH-known Upper C<:u'bonifel'ous [mel Permian fis h; 
but, so far, we must confess the matel'ials do not exist fol' 
placing the beds with allY degree of confidence on any 
,distinct hor izon in the Gondwana sj'stcrn of India. 0 1' the 
Kamo strata of South Afr ica, though they eviden tly 
belonged to t he ancien t Gond,vima land represented by 
t.hose systems. In a lettee received th is year f l'orn Pro­
fessor Amality,ky, he r efers to h is l'eccnt cliscovel'Y of 
Pal'eiosaul'lls, Glossopter is wi th its r hizome vertebral'ia, 
1Treniopter is, &c. in the Upper P ermian of the Nor th 
Dw i na, Russia; an d we are not yet convinced tha.t an 
Up pOI' P ermian age for the Hobar t, sand ::;tones is dellnitely 
·excluded, Be this as jt m ay, the Upper P erlu ian and 
Tr iassic stratified roc ks all over the wOl'ld- in J.i:ngland, 
·Germany, R nssia, United 8 t-ates, South Africa, and Ind ia­
are known to illclude remains of labyri nthodont amphibia 
as well as the high er r ep t-iles. I nvestigators are still 
engaged. in working out the correla tion of these widely­
separated sediment-ary formati ons, the exact h Ol'izon of 
'wh ich is not yet altogeth er settled, Thore is hardly any 
doubt that t.hese sandstones, so similar in all the countr ies 

" Trans, Roy, Soc., Tasman ia, 1889, p . 102 ; 1890, p. 152. 
t H istorical Sketch of t he Geological Relations of Anstmlia and 

'Tasmania: Trans. Austr . I n:>t. M.in, Engineers, I S!):; . 

j ust lll ent ioned, were laid down in fresh watel', possibly in. 
lakes, though we think mol'c p robably they "iJelonO'ed to 
lal'ge 1'i vel' systems. I:> . 

D C8C}"j)liu}I , 

The British Museu111 bone is (iG 111111. long, th e H obiu' li 
one, G.2 mm.: the breadth of the distal end in both 51)OC1-
m ens is 23 llllll . : oC the proximal end 01' h ead, 20 ;mu. 
Th e deltoid Cl'est is develolJed iuto a strong bony process, 
wh ich is pi'olonged as it ridge d istad clown th e narrowest 
part of t.ho shaft., whel'e i t- subsides. Tho anconal depres­
sion at. the d ista l end is snb-deHoidal, lJeili g i1 well·defined, 
shallow, troch lea!' gl'OOVP, ,viclening d istad, and separating 
t he extremity into the nyo condyles, ulnar and radial. 
The ends are hroa<..l.e1' across t han they a:'e th ick, und are 
fairly expanded, though not so mn ch as is generally the 
case in AlloIlloclont ;lnd Dicynodollt r eptiles ; n either does 
th o bone shew the t:i igm oilt shape of a bcedian luun el'us. 
The cu't.icuhn' sul'fnces of both ends arc abraded, exposing 
uni fo emly cancellons structure of the osseous ::mbstancc. 
A b'ansypj'se section of the shaft she-ws a loose cancpllons 
character all thl'Ough: the cancelli aee coarser towar d::; the 
centre, ·hut thoro is no l11cc1u llary cavity as in the On oLno­
dont-ht, Di nosaul'ia, and other ext,iu ct l'cp t'ilia, H OI' is t h Cl'C 

any differentiation into periph el'al bony ,vall and spongy 
cancellaled cen tre, itS in some .Permian reptiles. It is true, 
Prof. O'Yeil r efers to a fem ul' of HhOlnbopholis scutulatus 
as being h ollow,o hnt i t is no t cer tain th at, R hombopholis 
was labyrinthodonLt Indeed, very few lim b bones oE 
labYl' inthodont amphibia h ave lJeen de termined : n glau ce 
at th e Hnn exed l ist shews that t Ile species aud genm'a oE 
t.he oJ'del' have been always founded on Yei'tebl'<U, jaws anct 
other par ts of t.he skull. H en ce, in d isco,-cl'ies of isolatecL 
bon es as those under l"cvie,Y, cau t ion is n eeded in drawing 
conclusions. 

Undel' the microscope the b l'ger cancell i are seen to be 
fi lled. with opaqne em'thy rnate ri a l. They arc sigmoid, ellip­
t ical, ol'<111ched and oth erwise il'l'egu lar in shape, and often 
contain grains of. qnartz derived f t"Olll the sandstone and 
confil'mi ng the authentici ty of the specimen . T he osseous 
substance slll"l'Ot:llldiu g- the cancell i is spJ'inklecl w ith 
ell ipsoidal ana fus iform cells only faintly and occasionally 
d iscernible in the sli de. rl'hese are, doubtless, hone 
laeullm, luasked by t he uals<lm of the m oun t. 

The only conclusion wh ich can be legit.ima te ly draw ll 
from the form and structure of th ese h umeri secms to be 
th at they belonged to am phi bian ver tebra tes, Although 
any 11101'e defin ite r eference is impossible a t present., it, 
never theless, appeal'd to us desinlble to p lace these l'emalus 
on record, and thus l'endm' them available for compal'isoll 
,vith f uturo d iscoveries. 

* Owen. Palreolltology, 1861, p. 2 1i"i . 
t On the rem,~ins of Labyrinthodonts from the &'t1l(h tonc of Wa t wiek 

L. lIliaH. 2 J. GeoL Soc, l Si-J.) p. ·Ht3. 

EXPIA NATIO" OF PLATE. 
F rG. 1. - Humcl'lI s of labyrinthodont a mphibian ii'om Lower 

31esozoie rmudstone, Tasmania.. Brit ish Mus-e um east. 
Anconal (hack) aspect. ),l at. size, 

F rc;, 2.-- Ditto, ditto, T henal (fh.mt) aspect. Ditto. 
F IG. 3. - H ulIi(:'rus ii'olll Domain sa nd :;tone (l lltliTy. Hobal·t: 

Lower Mesozoic. T heDlLl (ftont) a..'l pcct. Nat, size. 
F IG. '1.- Micl'oscopica.l section of' shaft of hu merus, Nos. 2 and 3, 

showing ~ancellous structure of bone. X 10. 
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:Mol'e 01' less well-known J...u\BYRIN'l'HODON'1' GBNERA AND SPBClES, exolusive o,r: the Sa.lamandl'oid 
and Serpentine Forms of the Snu-Orders IvIicl.'Osaul'ia, Aistopoda, and BJ'anchiosaul'ia. 

________ G_J_~);_"J_~R_,'_" _ ______ _ ____ l~OCALITY_"_" ___ _ _ HOH I ZO"_" _1 ___ . FOUXDE~~ __ 

CoulMcnsures, Nova Scotiu, Cfu'bolljtel'OU~ 12 vertcbl'ttl centm. Eosaurus aeadianus ( ::\'[<1l'sh) 
AnthracoSaUl'llS Russelli (Huxley) 
J ... oxoffima 

Ditto, Lunarksllire Ditto Skull, ribs, and vertebra. 

]~oxomma Allmani (1 IlIxlcy ) 

Pholiderpcton 
J>tel'oplax 

lVlacl'omel'iulll scoticum (Lydekkcl') 
Dapbetes planiceps (OWf~Il ) 
Ichthyerpetmn 
Dendl'cl'petum ? 
Pholidogw3tel' 
Hnniccps (Wymnn) 
Actinoc\on latil'ostl'j~ (Jordan sp.) 
Al'cllCgOSUUl'LlS D ccheni (Goldfuss ) 
Euchil'osaUl'lts Bochei (Gaud!'y) 
Nyl'unin 

GillnCl'to ll , neUI" Edinbul'gll Ditto 
Shropshire Iwd NorthulHbcl'- Di t.to 

lund 
Gilmcl'ton, neal' Edinburgh 
CORI IVlcu:-;ul'C's, NOl'thul1lbcl'­

lawl 
Giimel'ton, neUT Edinuul'gh 
Picton Coal, N ova Scotia, 
Jal'l'O'" Collicry, Kilkenny 
CoaiMeaslll'C's, X ova ScotitL 
Edillbul'gh 
Cannel Coal , Ohio, U.S. 
Saal'bl'iick 

Ditto 
France 
Boilf'miu. 

Ditto 
Ditto 

Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 

Loxomma sp. (Fritsch) 
Macl'omeriulll SChWHl'Zenhergi (Fritsch) 

Rothl icgcndes of Bohemia. 
Bohemia 

Ditto 

Pel'mian 
Ditto 
Ditto 
Di tto 
Ditto 
Di tto 
Ditto 
Ditto 

Ditto bicolo1" (Ditto) 
J~abyl'jnthodon Buck1u.ndi (Lloyd) 
Cochlcosaul'us (Fritsch) 
ChelyosiLul'US (Ditto) 
Ga.udl'ya (Ditto) 

Sandstone, neal' Kenilworth 

Gas Coal, Bohemia Ditto 

Spal'ilgmites (Ditto) 
31icropholis Stowi i (Huxley) B C!LIlfo rt Beils, Kul'oo,S. Af'cica Ditto 
])asyccps Bucklundi 'Varwickshil'C Ditto ? 
Platyops Hickn,nli (T\\"clvct\'cc~) KUl'galinsk Sandstone, Buse.ia ])itto 
.B1'llchyops laticops (Owen) 1 Mangli, U pper Damuda.,,-, Jlldia Ditto '! 
GondwanosuUl'us bijol'iensis (Lydckkcl') B ijo!'i, ditt.o Ditto ? 
El'yops me,£:uccphaius (Cope) Texas Repu ted Permian 
'l'rimerol'acllis I Texas Ditto 
J~l'yops Oweni (.T ... ydckkc ,') Karoo, South Africa J>ermiu.n 01' 'J l"ift!~ 
]l othl'iceps I-Iuxleyi . I Kareo, South Afi'ica 'l'rias? 
liothriecps austral is (Huxley) Australia Unknown 
Mastodonsa.ul'Lls (\', Meyer) Keuper ~:and stoneJ Wlil'tcm- Triflo" 

IJe1'(')' I 

Capi tosaurus l'obustu~ (y, ':Ueycr) 
T,'cma.tosaurus Rmuni i (y, Meyer) 
LabY l'inthodon leptognathns (Owen) 

Ditto pachygnat lll.ls (Owen) 

Diadetognathus yu)'yicenl':i s ( .Miall) 
Capitosalll'llS al'cnnccus (~iiinstc l') 
MctopOS!LUrUS diugnosticus (v. Meyer) 
Odonto~nurlls Vol tzii (\", Meyer) 

Plat.yceps 'Vilkin l<o nii (Stephens) 

Gonioglyptus lon g'irostl'is 
Ditto Huxlcy i 

Glyptognathus fl'ugilis 
l)nchygonia inCUl'vabl 
Uhytidoste!ls capcnsis (Owen) 
Petl'ophryne gral1ulatn (Owen) 
Rhinosaul'us .Jasikovii (fischer) 
Pnchygonia inclIl'yuta 

1 

Diuo, Stl1 ttgurt· I 
Bunter sar.dstone, Bel'nbolll'g 
K('upcl' sandstone, -Warwick 

Ditto 

1 

Ditto 

I 
Bunter f'u mi i:itone, Germany 
X cal' Stuttgnl't 
Bunt.er Srl ndstone, Soultz-Ies-

Bu.in:--

I
, Hawkesum')' oeds, Gasfol'd, 

N.S.'V, , 

I Panchcts of' lndia 

Bf!el'shcbu., Orange Frce State 
Cape of' G oorl Hope 
s'irnbirskJ. nussiu, 
IHaleri of Indit~ 

Ditto 
Di tto 
Di tto 

Dit to 

Ditto 
Ditto 
Ditto 
Ditto 

Di tto 

Ditto 

Ditto ? 
Ditto '! 

.rUnt ? 
Oolite ? 

i 
Skull, yertebrae, 

humcrlls, 

I Skull., " 

I 

Jaw. 
Part of skull. 

Skull, VCl'tcul'ae, iOI'c-lim bs, 
Skull. 
Skull. 
Vcrtebl'ClC'. 

Jaw, 
Ja \\', 

Skull. 

I Part 01" I'kul1. 

Skeletol! . 
.Tnw. 

J aw. 
Skull. 

Ditto, 
Skull and vertebrae. 

Skull. 
Vel.tc1m:c

j 
sternum, and part 

ofskui, 
Skulls, Itumerll ~ , {emili', 

ilium, phalanges. 
.Jaws. 

S kull. 
Jaw. 

Skeleton. 

Part of Sk llll. 
Skull. 
Skull. 
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ON THE FELSITES AND ASSOCIATED ROCKS OF MOUNT READ AND VICINITY. 

BY W. H. TWELVETREES, F.G.S., AND W. F. PE'l'TERD, C.M.Z.S. 

ASSOCIATED with the schists of Mount Read and district 
~re some obscure igneous I'ocks, siliceous in nature, COlll~ 
pact in gl'ain, often slightly schistose, which are what the 
field geologist calls fels ites or felstones. These terms, 
however convenient, need explanation, for in different 
countries they carry differen t meanings. In Germ<:'l.l1Y th e 
word felsite (or micl·o· felsite) is appl ied to the compact 
homogeneous-looking gl'onndmass of quartz pOl'phyries. 
'rhese porphyries at.'c the acid volcanics of pl'etertial'Y age. 
I n England, on the other hand, felsite desigu(1tes the rock , 
not its gl'onndrnass merely. If the petrographers of each 
countr.)' COll ld throw ovor the historical signincance of 
t heir t01'ms and come to som e international agreernent as 
to rock nomenclature and the meaning to be attached to 
terms, much of the present deplorable confusion would 
disappem·. At. present the discordance is considemble. 
'fhe following extract.s serve t.o inclicat(~ the English 
usage :-

CoZe.<':l-Quartz-feIi'ife=El\l;te=" the fine-grained ltnd compact 
form s of granite." .( Felsite is so differently u:-:ed by different 
writers tllut its rc putation as tL roek IULme is 'Iost." 

Hatclt."t-Felsite=" the fieid qual·tzo-fels.pathic lavas-the devi ­
trifietl rhyolites tLntl ob!Jidian:o; ." 

Rutiey,l- F(']site=" dcv it ritied obsidifLlIS and pitch stone.~. PeJ.~ i tes 
are not exdusively devitrificd rocks; in some crises they occur 
as dykp.s I1nd then IIppl'oximate to the lOiel'o-granites or <'l'ano­
phYI·(ls." Q uartz- Iclsitt!=" apophyres of deep-sentcll granite 
masses (Elvan gronp)." 

.lIw·ltC1 .. ~-Felsites="acid intrusives, The namG 'ff!li'itc,' 01', if 
contu.ilJing evident phclJoel'ysts of quartz , 'q llal' tz-f(~Jf:;jtc, ' has 
becn applied in this country no t only to these l'ocks but also 
to many volcanic rocks (acid antI intermediate), and their llsage 
lacks pl'ecision antI si~nificanc('." 

Teall. I1-Acid rocks=" l'elsite, Eurite petl'osilex. These terms are 
practically synonymous. They have been applied to compact 
stony rocks, the mineralogical composition of which c",nnot he 
asceltained oy examination with th e ntLked eye or with alens.'· 

Jas. Geihie. ~l-QlIurtz-fclsite=Quartz-pol'phyl'y . "In this rock 
we have a compact gl'olmdmass of feJs it ic matter, t hro ugh 
which are scattcred m:tcl'Oscopie 01' mic roscopic er)'staJs 01' 
crystldlinc gl'lIIlules of q uartz a.nd orthoclase. . . . . . 
I t S('(:'IlIS prouable t1utt micro -teI,'liric matte)' is simpl y the result 
of devitl'ifi (;lttion of a glassy base." 

Si7' A. Geildc:H-Felsitc (felstont:.) "Originally "itl'(~oUS litva." 
like tile rhyolites, out which Imvn lIndCl'gone cOHllJl etc clevitrifi­
cat.ion, thougb ti'eCJuently tlll! perlitic, spherulitic, and flow 
str uctures." 

Teall. tt-AcilJ introsives= fclsophYl'e, gl'unophyre, miel'o-gmnite. 
Acid vokanic=del'itl'ified rhyolites, obsidians, lind pi tclistones. 

These samples show that, what with acid intrusives, 
acid volcanics, elvuns, devitrified obsidians and rhyolites, 
granoph)'l'es, micro-granites, quart~:-felspathic lavas and 
the rest, the term has come to m ean nothing more precise 
than a compact ancient acid rock. Hence some petro­
graph cl's abandon its uSe altogetbel', and parcel ou t the 
rocks covel'ed by it, some among t,he ancient rhyolites, the 
rest alllong mi cro-granites. 

A diffel'ent nomenclature is adopted in Germany. This 
family is included by Rosenbusch in Lipal'ites and quartz 
porphyries. In hi s recent work+::: he says :_" The differ­
ence bet.\ ... 'een liparite and quartz pol'phyr y is one of age: 
quartz porph~Ti es m'o pl'etertiary palreo-volcanics, liparites 
are neo-volcan ic tertiary rocks, consequently young quartz 
porphyries." He defines them as efIusive rocks of normal 

* Aids in Practical Geology, 1893, p. 201. 
tAn lntl'Ouuctioll to the Study of Petrology, 1891, p. 85. 
t Gra nites :tllli GI·eeustollcS. p. ]0. 
§ Petl·olog.v for 8tudenLS, 1897, p. 100. 
n British Petrogl'aph y, p. 201. 
if Outlhws of Geology, 1888, p.p. 152-153. 
.. Text B()Qk of Geology, ]893, p. 161. 
t t Bri tisil Petrography, p. 29G. 
~ t Elcmente dcl' Gestcinsleilrc, 1898, I'. 239. 

granitic m agma, and divides them into two sections, viz., 
(a) microgl'ani tic and granophyric quartz porphyries, 
(6) felsophyric and vitrophyric quartz porphyries. Under 
differen t names ,ve see there are still two main groups, the 
Inicrogl'anitic and the rhyolitic; though, as they are both 
classed as effusive rocks, -we cannot C<1.1'1',)' out any exact 
comparison with the English usage. 

It is accordingly necessary to explai n the sense in which 
we attach names to the rrasmunjan rocks. 'Vhile the 
particular name has a certain importance, it is equally 
ilnpol'tant fol' us to undej'stand the rocks to which it is 
applied, Seeing that quart:;!, pOl'phyJ'Y is so widely nsed 
in England fol' compact gl'anitic Pl'otl'usions, we Pl'opose 
to confine th e tel'ms felsite and quartz felsile to de vitrified 
acid lavas. The term quartz-keratophyre is applied to the 
same rocks when containing an alkali-felspa,!' l'ich in soda. 
Koratophyre, the syenitic equivalent. = soda felsito: quartz 
kel'atophyre = soda q nartz felsi to, '1'h is terminology can 
be cOl'related with Hosenbusch as f.ollows :-

I-Tcrc defined. 
Felsite. 
Qllartz felf<ite, 
]~eratophyrp = Soda felsite. 
Q uartz-kerat.ophyro = Soda-

q llartz -felsi te. 

Roscllbusch. 
Felsophyn~ felsite roek. 
Felsopbyric quartz pOl'phyry, 
Koratophyre, 
Quurtz -keratophyrc, 

The gl'oundmass of felsites is characteristically felsitic. 
What felsitic mattel' l'eally is has occasioned much discus­
sion among petrologists, and a definite l'esul tcan hardly be 
said to have been yet, attained, Tho compact gt'onndmass 
irresolvable by the naked eye 01' the hand len8 is often 
resolved by the microscope into an intimate aggregate 
of minute crystalline-granular quartz and felspar, giving a 
confused speckled appearance between x nicols. 

\Vhen the component individuals of the aggregate become 
mOl'e minute and indefinable, t.he gl'OUndmflss is 'what Rosen­
busch calls crypto-crystalline. This is the felsitic mater ial. 
And, follO\\'ing the process of l'esolu tion still further, we 
arrive at the ultimate isotropiC vitreous base. But more 
frequently fnrther resolution discloses a lninute aggregate 
of isotropic granular 01' flaky material which we assume to 
be a devitrification product, thongh this is mostly not 
susceptible of proof (miscl'o-felsite, Rosen busch), From 
Vogelsang's researches it is probable that this micl'o-felsitic 
matCl'ial is no longor a meChi:U1ical aggrega te or quartz and 
fclspal', bu t un independen t silicate. (See the lucid exposi­
tion gi von by H.osenbusch, Mass. Gost" p. 66S.) 

Undo]' such conditions it is not wonderful that the 
Mount Read rocks, masked by great geological age, and 
distorted and mineralogically reconstructed by intense 
dynamic m etamorphism, should prove pu..:" ling t.o the 
geologist. Their fe lsitic nature is often obscured by green 
colollration duc to the free developmen t of chlorite, which 
gives a ver y different appearance from that of the ligh t 
coloured halleflinta-li ke aspect of so many of the mO I'e typical 
felsites. It must be pl'emised that. the rocks not on ly occnr 
in the Zone of the West Coast argillitic and phyll itic 
schist.s, but have themselves been affected by the fOt'ces 
which produced the foliation of the schists. Hence th ey 
have a more 01' less banded or schistose appearance, though, 
owing to their greater hardness compared wi th the slates, 
they are not foliated to any thing like the same extent., 
The effect is often only shown by obscure banding or 
streaking, while elsewhere there is a more decided approach 
to schistosity. Sometim es a few reddish porphyritic fel­
spars are discernible, but as a rule the rock has a streaked 
reddish and greenish flinty aspect, as if the original 
porphyrit ic crystals had been rolled out and their materi"l 
diffused. The colour of different varieties, however, varies 
a good deal, ranging from yellowish white to reddish. 
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Specific Gravity. 

Teall states the sp. gr. of felsites and liparites as ranging 
from 2'53 to 2· 7. Our determinations of the Mount Read 
felsites, comprising numerous selected specimens, are :-

2'6,2-62, 2'63, 2'65, 2'68, 2 ' 7, 2'74. 
The specifi,c gravities of the Lenne-porphyries of "\Vest­
phalia (Kel'atoph:yl'cs and Quartz Keratophyres) given in 
O. l\f. iigge's important paper may be usefully compared. 

quartz-keratophyre, 2-648, 2 "654, 2'647. 
Fclso-keratophyre, 2'62 (non-schistose), 2'638, 

2-74 (high sp. gr. due T.O chloritt'), 2'65, 2'75. 
Also those furnished by Rosen busch :­

Keratophy re, 2'oll, 2'677. 
(~\lartz-keratophyre, 2 '709, 2' 647, 2' 620, 2' 64 

2'634, 2-614, 2-632. 
rrh.e sI~ecific gravity of the Tasmanian felsite is consequently 
qmte In aceord with -what has been observed else,vhere. 

Intpusive or B,'ftusive. 

The relations of the rocks to the al'gillitic metalliferous 
schists m'e far from being definitely estaLlished, and require 
close 'VOl' king out over an extended area. Owing to the 
densely timbered country and paucity of serious mining 
operations, this is a task of extreme difficulty. All that 
has Leen Jonc hither to has been to notice the fact of their 
occurrence heL'o and there, especially wher~ the country 
has been cleared a little for rnining wo::'k. On the north 
side of Mount Read on the North Hercules, Bm'len, and 
Consols sections, this rock is prevale.n t, sometimes as a 
gl'eenish flint)' schistose or fissile felsite, and towards the 
bottom of the track going down to the I-Ung River valley 
in abrupt massive cliffs of a green and reddish streaked 
compact siliceous felsite. It has here the appearance of an 
intrusi vo mass, but this may Lo with equal probabili ty the 
exposure of a thick lava mass. A eommon chal'actel:'istic 
of metamorphosed felsites and their tuffs in schist m'eas is 
the indefinabl e natUl'e of the boundary line separating them 
from the schists. Th is seems to be the case in this region, 
and is a fac t in SUppOl·t of their contemporaneity. vVe 
have seen the same felsite in the shaf t at Mount Black 
]\I[ine, and still further north on the Tasmanian Copper 
Company's property between Rosebel'y TO\vnship and the 
Pieman I-tiver. Further south, too, it occurs in the d irec­
tion of Red Hills and Mount Darwin ; and a very coarse 
granular chlorite-stained variety of the same series is found 
on the vVhi te Spur between Moore's Pimple and Moun t 
Read. This zone thet'efoee extends in aN. and S, direc­
tion fo::.' about twenty miles, ,vhile E . and \V. its bread th 
is comparatively 'small. The zone of felsites seems to 
mark the up turned edges ·of sheets of lava roughly parallel 
with the axis of the present vVest Coast range. These 
lavas were probably geologically contemporaneous with 
the al'gillaceous sediments no,,, converted into schists and 
with them were fo lded, crumpled and rolled out int~ the 
schistose, banded conditions in which -we now find all the 
Tocks of this belt of country. At least this interpretation 
is the one \vhich seems to us th e m ost feasible in the 
present state of our knowledge of this difficult piece 
Df country. 

'Plwi1' relations tu the GTe Beds. 

This fact confronts us : Whenever the fels ite appears in 
tunnels driven through the metal-bearing phyllites Ol' 

schists, ore is no longer found; the fe lsitic rock is barren , 
The OCCU1'l'enee of a band of this felsite in an adit is 
suggestivo, at the fi rst bl ush, of an intrusion; but the 
absence of sharply-defined walls is against the idea, and it 
can be explained quite satisfactorily on the supposition 
t hat it is an intercalated sheet, It cuts off the ore simply 
because the ore is not contained in a lode fissure, but has 
been deposited by a process of segregation, 01' has replaced 
the original rock by met.asomatic substi tution, T he ore 
bodies on Mount. l-{,ead form lenticular masses in the 
urgillitic schists parallel "\-vith the plane of foliation, and 
djsposedat irregular intervals in directions parallel to each 
other. The depos.ition took place probably subsequentI-y to 
foliation, judging from the parallelisms with the enclosing 
-schists. rrhis is seen on a small scale in some of these 

mines, where the ore follO\ys a minute arching and folding 
of the schist without dislocation, These lentieular masses 
have been looked upon a8 segregations of mineral along 
crevices or lines of weakness in the rock. It is rather 
difficult to imagine cavi ties of the required size existing 
in the rock in readiness for filling up with mineral; but 
there is nothing improbable in supposing the parting planes 
of the schists to be the fi rst channels for the precipitation 
from solutions of their metaWc contents. The process 
of replacement might then very well start from these 
channels and r emove the country rock on. either side, 
leaving ore in its place, The suggestion that the lenticular 
01'0 bodies represent old lake bottoms has not the testim ony 
to support it which can be adduced in favor of the metaso­
matic hypothesis, The sulphides of the Rio Tinto Mine 
in Spain which have been appealed to are mostly bodies 
filling fissUl'es which separate slates and intrusive quartz 
porphyry ; and it is only iron 0 1'0 lying in horizontal beels 
of miocene age with plant l'emains which can be referred 
to a sedimentary origin. Those conditions are not com­
parable with the mineral zones on Mounts Black and Read. 
Here the ore bodies follow the dips and foliation planes 
of the enclosing schists wh.ich on Mount Read dip easterly 
at a high angle with a strike from 10° to 20° "\V. of N . The 
lenticular forms of these bodies are suggest.ive of replace­
ment having gone on pari passu with the operation of a 
solvent. They differ from true lodes in always being 
found conformable to the sUlTounding schist, and from 
both fissure and segregation veins in having no gangue or 
matrix different f rom the country rock. rl'he foliation 
planes have apparently served as initial channels for the 
mineralised solutions which attacked and removed the 
schist on each side, and left. thei r mineral contents in siN/;. 
It is obvious tha t in such a process there would be a 
beginning : the attacking solution would a tt.ain a maximum 
of power and gradually decrease to a minimum. '1'he result 
"\-vould be a lens-shaped body of mineral. The question 
presents itself, are such deposits as permanent as true 
lodes r But this is hardly the appropriate for111 for such a 
q uer y. It \vould Le mOl'e propel' to ask, are these ore 
deposi ts as reliable as the pitche8 or shoots of ore in true 
lodes? ,Ve kno,v very well that, though .mineral veins 01.' 

lodes go down to apparently quite inaccessible depths in 
the earth's CI'uSt, the courses of ore which they contain are 
inconstant and irregular. .i\.. metalliferous :l.one is foll owed 
by a barren one, or vice 'lHJ'l'sd. Therefore, to institute a 
just comparison, we must imagine the partings of the 
schis t to correspond with a lode fissure, and the lenticular 
ore bodies with the Ore shoots in a lode. The depths to 
which these foliation planes extend depends (l) upon the 
magnitude of the anticlinal 01' synclinal flexure to which 
the sedimental'Y rocks wel'e subjected, and (2) upon the 
extent to which the secondm'y foliating agency affected 
them. This form of deposit has an advantage over most 
bodies, in that there has often been the opportuni ty for 
the formation of numerous ore bodies on parallel li nes 
follo,ving parallel parting planes of the schist. The 01'0 

bodies come in and die out in these channels as Ol'e courses 
do in a lode ; and there is in reality no morp nor any less 
reason for timidity or despondency in exploiting either. 
It will be noticed that on this supposition the ore was not 
deposited in th8 beds before they w ere crushed and 
foliated; consequently, by simple exclusion and without 
further argument, the hypotbesis that the metals wore 
precipi tated on ancient lake bottoms w hich have since 
been raised and tilted, falls to the ground as far as the 
Mount Head ore bodies are concerned. To gain some 
Jrnowledge of the true natUl'e of the slates and schists, 
some of th e unaltered slate (a dark greasy variety) from 
Mount Head ,vas powdered and treated in the test tube, 
fil'SG with a cold saturated solution of citric acid, then 
heated, but no effervescence took place. Subsequent boil­
ing in HeI. gave the same result. 'rhe non-metalliferous 
sch ist from the same locali ty was subjected to the same 
treatment, Some of this behaved in a similar manner; 
Lut another piece gave signs of the presence of a carbonate. 
rrhe microscopical test shmved calcite. Slides of the schist 
in the tunnels of the Hercules Mine sometimes show 
abundant calcite, occasionally in a granular condi tion, as 



• XXXI 

·if broken up by earth movemen ts . That mino}' later 
movemen ts have occurred is evidenced by t.he " g reasy 
h ead ings H in the mines. These arc false walls, 01' parting 
planes, where the rock has been shifted by earth str ess. 
Under the microscope the powdored sch ist reveals its 
del-l"vation from th e slate- very plainly. Both consist of 
grains of alumina 01' alurniniunl siU cate, v,rith a li ttle quarty,. 
This schist is pel'haps tho most com mon on the Hercules 
g"oup of sections on Mount Read. It is lt31'dly a t rue 
schist, hardly even phyllite, which is a lustrons slate. 
. A.l'gillite, or argillaceous schist, would perhaps be the most 
suitable name. Thore 3re, however, other descriptions on 
the l';mge. TheJ'e are clay slates, glossy with mica; these 
nre true phyllites. There a.r e siliceous schists, which have 
resulted from the foliation of sandstones; an d quartz 
schists, pl'oba.b ly from quar tzites; and talc schists, as on 
the Jupi ter section, which m ust have had a different 

-origin fl'om the ai'gilli tic and quart? ser ies. Talc schists 
al'e most likely to originate from PYl'oxenic rocks, but 
nothing is known yet of the r elations of the Jupiter rocks. 
Micaceous schists occur, bu t not the tr ue mica schists 
of the gneissose Arch.:ean series. At Cutty Sark, neal' the 
Pieman Hiver, thel'e is a dark, compact, gl'anular rock, 
-of doubt.ful origin, which has been in volved in the move­
ments of the chain, and received an impross of schistosity . 
In fact, all through th is zone of metamorphism and folia­
t ion, no m.atter vvhat k in ds of rock, they have been caught 
up in the pl'ocess of schist fol'mation, their Ol'igi nal characters 
more or less Obli terated, and a new stamp of rock struclure 
impl'essed upon them, An exceptional OCCUl'l'ence in the 
schist 1.0ne is the Mount Black lode at Rosebel'Y, which is 
a banded true fisslll'e lode containing gold, wolfl'mnile, bor­
n ite, bismnthinite, chalcopyrite, iron and arseni cal pyrite, 
and bl ack tourmaline. The occurrence of wolframite and 
tom'nlaline is noteworthy. J ust south of this, at t he South 
Mount Black, is a dyke, black w ith tourma line, The acid 
nature of this dyke and lode seems to indicate some con­
nection with the mOVClneuts of the grani te magma in the 
West Coast al'ea. This relationship naturally involves a 
much younger age than that of the surrounding sch ists 
and felsites. T he totll'ffi,tl ille quart?-porphyry at Sonth 
Renison Bell, the axi nite at the Colebrook, and the Mount 
Black fluor Hnd tourmaline rocks, probably all belong to 
,one and the same eruptive phase. 

The schists are repositories of numerOUS m inerals and 
-OI'OS, which va.ry in the exten t of impregnation to both 
.ex.tremes, inasmuch as these are more commonly simply 
represented by a few sparsely scattered minute cl'ystals 
and flakes of pyrites, often of a cupriferous tendency, with 
occasional patchcs of galena and zinc sulphide. More 
rarely these Jnetallic min erals are found in great quantity, 
som etinles wholly repl acing the substance of the rocks, 
unti l they assume the chal'acter of a dense mass of sulphide 
'Ore of enOI'mous exten t. It is such masses of m in eralised 
schi st which are operated upon by the miners in th e 
-districts of: Mount Reid and Rosebery. '1'he change does 
not assume a genera.l char acter , for often within a r estr icted 
area one 01' other of the copper, lead, :dnc sulphides 
prepondcrates i but, as a rule, zinc is presen t. At the 
'l'asmanian Copper and adjacen t m ines the ore is practi­
cally that of a zinc-copper nature; at the H ercules the 
?inc-lead impregnation is the m ost prononnced; while at 
the King Hiver, the ]':ast Hercules, Red Hills, and others, 
the ore is almost zinc free ; and at the Mount H.ead Mine 
almost an degl'ees of admix ture m ay be obtained. A small 
quantity of associated gold and silver is very general, and 
in favolll'abl e 10ca,liLies tor decomjJosi tion, where large 
masses of gOtisan have formed, the procious metals have 
been obtained in b'1'eatel' abundance, and have in one 
jnstance been worked by methods common to the all uvial 
gold-m iner. In the workings of the H ercules and South 
Her uules mines, bunch es of crystallised carbonate of man· 
gan ese of great beauty are occasionally m et w it.h, and in 
the schists of the East H ercules the oreS of bismuth have 
been detected, while in t.he vicinity of Lake Dora. cobalt 
mineral s occur: but the 01'e8 of these m etals aJ'e no t by 
any means abundant, and are, as at presen t known, simply 
,curiosi ties of interest to the m ineralogist, but of no practical 
value to the miner. 

The following is a l ist of the more im por trmt minerals 
which have been detected ;-

Arsenopyrite. Cuprite. Limonite. 
Absolite. CliaJcocite. )falachi te. 
Azul'ite. E rythritc. PsilomeJane. 
Barite. F luorite. 1) ,'rites. 
Bornite, Galen ite. Pyrolusite. 
Bismuthinite, Goethite, Bhotlo(;hl'osite. 
Cel'usiiite . Golt1. Sidel·ite. 
Chalcopyrite, Hcnmtite, Sphu.lerite (Blonde). 
Collftltite. Huascolito. Stibnite . 
Copper, native. Jamiesonite. Tetrahedri tc. 

The Mount Read felsite does not a.ppea l' to have yielded 
sufliciently to the folia ting force to provide p lanes along 
wh ich solutions could travel 1:reely, or was not so easily 
attacked by the latter; hen ce it conta.ins no ore bodies. 
This is not, however, a. universa.ll'ule. At the Hed H ills 
a.n igneous rock, proba.bly fels ite, occurs, which has been 
more strongly folia~ed, a.nd, in a specimen received from 
the Goverument Geologist (.o.;ee Hepol't on Lake Dora Dis­
trict-, 1898, p. xxi.,) we noticed a decided il lustJ-at ion of the 
replacement ptocess. A few felspar cl'ystal s remained 
unaltered, but the r est of the rock had becn conver ted into 
h ematite. But at the Mount Rcad mines t.he ore is confined 
to the argillitic schists. The question arises, whether the 
proximity of the igneous rock bears any ca.sual l'elation to 
the Ol'e in the schi sts- has t he Cl.'uptive rock in any way 
stimulated ore deposition? A n answer in the affirmative 
would have a practical eitect on mi ning, as the d iscovery 
of: fels i t.e would indicate the proximity of oro. The case 
of: the white m elaphyrE'. at Zechan, which favouraLly affect.s 
the silver-lead lodes thero, suggests the possibility of some­
thing similar ruling in the case or the Mount Read felsite. 
But the two cases are not parallel. At Zeehan the lodes 
in question t raverse the eruptive l'ock i at Mount Read th e 
ore bodies are ou tside i t. And it is d itficult to see how the 
la.tter would affect Ol'e deposit ion in th e schists, when, as 
appearances indicate, the Ol'e was deposited snbsequently 
to the foUation and metamorphism of both felsite and 
schist. It is true that 01'0 is foun d never vcry far a.way 
from the felsite. A very natul'al way of accounting for 
this is that schists and feisi te ill'e gef)graphically associated, 
and form together one mountain complex. 

A ,r;e (~l tluJ .F'el,';itt:. 

If our interpretation as set forth above he COl'I'ect, the 
geological age of the schisLs and felsite is the same for 
both. Ther e is no direct ev idence of precise age yet avail­
able. The schists themselves in the vicinity of Mount 
Head are a.rgillites and ph yllites, and occasionally retain 
in places less altered remnants of slate, but no fossils 
have been found in them. The most recent deterlUil1ative 
wor k done in this dircction is R , Etheridge, jun.'s descrip­
tion of :Mr. A. Montgomery's collection of Silurian fossils 
f l'om the limestones of Zeehau and the Hea~le\Vood. Mr. 
Etheridge says they" present both a lower and an uppel· 
Silurian facies. but with a preponderating tendency towards 
the latteJ'." H e th inks" it is no t improbable iliat they 
represent a ser ies of beds homotaxially equivalent to the 
10\V61' portion of the upper Sih.l1'ian 0" 0 Judging from the 
succession, the Mount Read and Mount Black schists are 
somewhat older than the Zeehan sel' ies, alld are probably 
not younger than the lower SilUl'irtll. Ba:, ~'-:;l'eat cantion is 
n ecessary here, as the evidence : ~ of: a nug"rive char<lctelO

• 

The to::;t of superposition is ulll'vliabl e, i.I .... t.he pel':3istent 
oasterly dip of the strata on the west slope of Mount Read 
points to overfolding on a large scale, which has produced 
an inve rted succession of the beds. In any case, the felsite 
is much old(H' than any of our known granite rocks. 

Determination ()f the .F'~ls'ite. 

Anticipating fo r a moment the J'esults of OUI' micro­
scopical exalnination, we may say that t,he predominance 
of plagioclastic pOI'phYl'itic felsp(ll's led us to suspect that 
the rock belonged t.o the sub-gl'ou p of soda felsites or 
keratophyres (in their altered sheared form often called 
pOl'phyroids). To avoid all chance of er l'ol', we sent samples 
of the rock to P rofessor Hosenbllsch, who ver y kindly 

* Description of a small collection of Tasmanian fossils.-R.. Ethe­
r idge, jun 
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favoured us with his opinion, as follows :-" Undoubtedly 
we have here strongly dynamically altered forms of the 
acid eruptive rocks. The typical porphyritic structure, 
the nature of the ph enocrysts, the still recognisable fluidal 
structnre, the nearly entire absence of dark constituents, 
the occasional spherulit,ic forms still recognisable in their 
replacement products (quartz, albite), all point with cer­
tainty to members of the quartz porphyry family, and, 
with great probability, not to quartz porphyry in the 
narrower sense, but to quartz keratophyre and keratophyre. 
•... rrhe rocks gl'eatly resemble our German occurrences 
in Westphalia, the Fichtelgebirge and Thul'ingen, and 
especially the occurrences in Wales. rrhese are the forms 
which in Germany were originally called porphyroids and 
:Q.aserporphyries. " 

MicroscupicaL characters (~f the Fel .. dt(!. 
As the aspect of the rocks differs in th e field in different 

parts of the same mass, so their microscopical structure 
varies to an equal extent. Sometimes they are typically 
porph}'ritic, though the crysta]s are neVer very large; or 
the porphyritic crystals are set so closely together as to 
resemble somewhat a plutonic rock-like granite ; or they 
are broken and mntilated, giving a fra~mentary appear­
ance to the rock. The mineral consti tution, too, varies. 
'rhel"o is a set in wh ich qnartz phenocrysts accompany 
those of feispars, and another series from which they are 
absent. Nevertheless, despite all these val'lations, the 
observer recognises that h e is looking at one and tho same 
group, the acid and tll e sub-acid el'uptives. 

The mineral consti tuents of one 0" other of the members 
of the group may be classed as under :-

Essentia.l. 
Orthocluse. 
Oligoclase ? 
Albite. 
Quartz. 

Accessory. 
1'I'lagneti te. 

Second..1.ry. 
Albite. 
Chlurite. 
Epidote. 
Sericite. 
Calcite. 
Limonite. 
Sphene. 
Zoisite. 

The changes ar e all rung on these minerals, the secon­
dary ones replacing or obscuring the essential constituents 
~n varying degrees. 

In addition to orthoclase, a felspar of t.he albite or 
oligoclase-albite seri es appears as a porphyritic constituent, 
and is sometimes very abundant, becoming the prevailing 
felspar. rrhis shows us that these are not the ol'dillm·y 
orthoclastic felsites. 

The material upon which we have founded these pre­
liminary microscopical studies comprises an extensive 
series of rocks collected from Mount Read, on th e sections 
owned by t.he South Hercules, N QI·th Hercules, East Hel'­
cules, Crown Hercules, and Ring River Conlpanies, from 
r£ipperary Creek on the \vest side of Mount Read, from the 
White Spur between Dundas and Mount Hamilton, from the 
Tyndal Track and 01'cek south of Mount Read, from the ned 
H ills east of Mount Head, f"om Mount Black and the Tas­
manian Copper Company's property north of Rosebery, &c. 
The follo-wing micro. details will be of interest to 
stud ents :-

We note that in the porphyritic types on the North 
Hercules section the felspars have a habi t of collecting in 
nests, and thcl'e is a good deal of water-clear secondary 
felspal' surrounding the phenocrysts. rrhe phenocrysts 
float in a matrix of this secondary felspar, with which 
calcite is sometimes associated. Carlsbad twins may be 
often seen bent by dynamical stress, and strongly seriti­
cised. In the more granitic or crystalline forms, on this 
property, there is abundant quartz, which often has a 
fragmentary aspect, being in all sorts of irregular shapes. 
Hexahedral forms are rare. Some of th e grains are 
embayed; others are stretched, cracb.~J., or broken. Strain 
shadows are frequent: minute fluid cavities present occa­
sionally. Between tho felspars there is a good deal of 
bright green chlorite. Sericitic streaks curve between the 
phenocrysts; this may represent original fiow structure. 
The rock on the Whi te Spur is a counterpart of that of the 
North Hercules. The crystalline form is the dominant 
type. )i'ragmentary deformed quartz frequent. Schistose 
structure marked; the lines of schistosity bend ronnd the 

unyi elding quarb; grains, causing a streaky appearance,. 
and probably marking former flow lines. 'rhe ordinary 
porphyrit.ic form of rock also occurs on the White Spur. 

In the keratophyre of Tipperary Creek the feIspars are 
st rongly sericitic, and the rock is veined with albite. This 
£elspar veining occurs also in the same rock at Red Hills, 
in which there are rather peculiar nests of albite crystals. 
rrhe keratophyre here is rich in bright green chlorite. On 
the Tyndal Creek there is a rather fresh keratophyre, with 
a good deal of chlodte. On the track to Mount Tyndal the 
felsite is much epidotised; some of the Carlsbad twins have 
one half .replaced by epidote, and chlori te is developed 
abundantly. The felspars of the keratophyre in the Ring 
R iver adit have been replaced by aggregates of sccondary 
albite and quartz; the cryst.als of felspar here have sectional 
fields very characteristic of kcratophyres. Thel'c is a kerato­
phyre on the Cro\vn Hercules overlying the ore body, with 
slate on both sides. At the Mount Black mine the shaft is 
in keratophyre, identical with that of Mount Head. The 
porphyritic felspars are here, too, surrounded by sccondary 
felspathic growth. F urther north, on the '1\lsmanian Copper 
Company's property, there is a band of felsite in the 1m-vel' 
adit 40 feet wide, in which the few felspars are broken up 
into aggregates of secondary albit.c. vVith reference to the 
groundmass of these rocks, Professor Rosen busch writes to 
us :-" Nothing is left of the original grouudmass; it has 
been cOllverted into sericite, quartz, and albite. The nc"\vly­
formed albite felspal' can be distinguished quite easily from 
the oldel' phenocrysts. The chlorite indicates origina.l 
pyroxene rather than biotite." 

Summarising the above, we have here t he chal'acterist.ics 
of felsite and quart:!. felsite, and especially of keratophyre 
and quartz-keratophyre. The rocks have a compact quartzo­
felspathic (felsitic) gl'onndmass, with quarLz and orthoclase 
and albite phenocrysts, sometimes distributed sparingly, at 
other times so crowded as almost to lose the porphyri tic 
stamp. In the typically porphyritic vadcti es (Il.'e altered 
spherulites and signs of flow structure. In a w01'd, these 
are ancient, now devi tl.'ified, lavas of the allmli-gl'unite and 
alkali-syenite famili es. The quart.z kel'atophYl'es are the 
granite volcanics; the keratophyres arc of syeni tic nature. 

There are no plutonic masses in the neighbou rhood with 
which we can connect this series of lavas. The syenite, 
which occurs in bouldcrs north of Rosebery, has not been 
found ,,:1/, $-iU't; and the granite at Heemskirk is of younger ' 
date. There is somo pegmatitic granite on Jolly's sectioll 
at Lake Dora, which microscopically appeal's fresh and 
post-Silurian. The mass or dyke of syenite porphyry at 
Lynchford is evidentJy of gr eat age. The mechanical 
deforma tion of its crystals indicates tha t it was subject-ed 
to the same earth lllo,'enlents as thc slates; and there is 
conseq uently a likelihood of it being quite as old as the 
£elsites. The long line of felsite, with its axial d irection 
parallel with that of the ,r."r est Coast range, shows that below 
that area, in SilUl.'ian times, there must llave been a corre­
sponding plutoniC body of rock, -which the vast period of 
post-Silurian denudation has not been i:itlfficient to uncover. 

M, .. W. F. Ward's A nalysis of Qncwtz-irM·aluphyre from 
the NOTth Hercules Sectiun, Jl1u'Unt B ead. 

ProfessOi' Rosenbusch suggested to us that a chemical 
analysis of this rock was highly desirable, in order to 
confirm thfl results of optical examination. This analysis 
has been made by Mr. W. F. \Vard, Government Analyst, 
who states it as follo"ws :-

Constituents. 
Silica . ................... . 
Alumina. ............... . 
Oxide of iron .......... . 
Lilne ..................... . 
Magncsil~ .............. . 
Potash .................. . 
Soda .....•............... . 
Loss at red h~at ...... . 

Per cent. 
75 ' 73 
12·70 

2·25 
2·00 
v·60 
2'04 
3·48 
1·20 

100 ·00 

From the above it will be seen that the reference to 
quartz-keratophyre is fully sustained. The percentage of 
si lica shows it to be an acid eruptive, while the excess of 
soda over potash indicates the keratophyre group. 
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REPORT ON THE ALLUVIAL TIN MINES AT DERBY. 

l11ines Office, Launceston, 1st May, 1899 .. 
Sm, 

I N accordance with yOUI' instructions I proceeded to Derby on the 8th ultim o to examine the· 
alluvial tin mines in that vicinity, but owing to other pressing engagements I was unable to make­
a complete examination, and shall have to return when opportunity offers to finis h the wOl,k. 
In the meantime I have the honor to forward you the following interim Report. 

. The Town of Derby, which is largely dependent on the mines, is situated at an elevation of" 
abont 400 feet above sea-level on the Ringal'ooma R iver, distant about 23 miles bv road ii'on}. 
Scottsdale. At this point the river has cut through what is known as the Brothe,:::;' Home 010-

Cascade Deep Lead. a thick deposit of stanniferOllS gravels of Palreogene age, capped with basalt,. 
and filling t.he valley of an older river corresponding to the present Cascade R iver. To the north· 
of' Derby is an extensive basaltic plateau of rich agl'icultural land, undel' which doubtless runs 
the main lead corresponding to the present Hingarooma River, of which the Cascade is a tributary. 

T he formation of the deep leads of Tasmania has been fully described by Mr. A. Montgomery r 

lVLA., late Govcl'llH1ent Geologist, in 11is Reports on the Gladstone Distri ct, on rrhureau's Deep 
Lead, &c., but it may be ,veIl to here briefly recapitulate the principal point!:' . 

In early Tertiary times the general le\rel of northern Tasmania, irrespective of the great 
denudation that \J<\S since taken place, stood considerably higher than at present. Of this we have· 
abundant evidenee. The bottom of the Launceston Tertiary Basin, for instance, has been proved 
by borin.; to be at least 200 feet below sea-level. The bottom of the Ophi r Deep Lead at Beacons­
field 1S over 270 fect below sea.-Ieyel, and the Deep Leads at Len'oJ and Back Creek also run wen 
below sea-level. The ancient rivers were then engaged in carving- ont their valleys, the scouring 
action (Jf the water being- probably increased by it gradual elevation vf the land. Then followed a. 
long period of subsidence, which caused a decrease in the grade of' the rivers, and, instea.d or 
wearing thei,' beds deeper, they began to deposit their burden of detritus, anti thus the old vaIley& 
became fill ed to a considerable depth with gravel, sand, &c. r\S the land subsided the sea naturally 
encroached further and further inland, and remains of Tertiary marine beaches are found on the 
slopes of :r.iount Cameron and elsewhere. At the close of this period of subsidence there was a 
period of great volcanic activity, ,,,hen showers of ashes and streams of lava. were poured forth. 
which filled up the valleys and diverted the streams from their courses. TheIl the land rose again, 
probably slowJy and gradually, and the rivel·s began to carve Qut fi·esh channels following- the· 
general direction of the older streams, but so~etimes cutting right across them, as in the insta.nce 
under consideration. lIere we have a. deposit of gravel and sa.nd, in places over ] 50 feet thick, 
which has been buried beneat.h a thick covering of volcanic ashes and basaltic lava to a depth of 
over 150 feet, and so preserved fi'orn denudation except where cut through by the modern streams. 
It is evident that theJ'e were several outbursts of lava, ar. considerable intervals, as we find layers of 
gravel with basalt below and above. 

The wash consists almost entirely of quartz, ranging from pebbles the size of tiparrows' eggs· 
down to fine sand. Colourless topazes are not uncommon, and black spinels are frequently seen. 
These latter are sometimes mistaken f<ll' tin-ore, but ma.y be readily distinguished by their superior 
hardness ana lower specific gravity. In the lower drifts, as proved by bo ring, there is a good deal 
of carbonaceolls matteI', and pieces of lignitized and silic:iJieu ,vood are sometimes found in the· 
basalt. Occasionally there are la.yers of pug or clay, and in places the gravel is so cemented 
together with silica and oxide of il'OIl as to require the use of dynamite to break it. This is 
particularly the case in the B riseis workings, of which fUl'thel' mention will be made later all. The 
bed -J'Ock, ,,,herever exposed, consists of coarse grayish gmnite with large porphyritic crystals of 
telspar, which weathers very rapid ly. A good deal of the wash has been formed from the direct 
disintegration of the granite, which probably carries a little tin tlll'oughout, but much of it is 
coarser than the quartz seen in the granite, and has doubtless come from quartz lodes; but the· 
tin-ore is as a I'u le fine, and 1 have not heard of any specimens being found with quartz attached. 
In several places, however, I noticed small veins of quartz traversing the granite, and the discovery 
of some rich tin-bearing lodes has lately been reported near the head of the Coscade Rive,'. The 
mines at present working on the Cascade Lead are the Krushka Brothers, New B rothers' Home 
No.1, ·and Briseis on t.he south side of the Ringarooma, and the Brothers' Home Extended on the· 
north. 
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B1'others' H ome Mine.- 'l'lris is a. privale claim owned by Messrs. I{l'llshka Brother:;. to 
-whom is credited the first discovery of tin in ihis locality. It is contained in M ineral Section 816, 
of 80 acres, extending from t.he Ringal'OOtnR H iveI' ill a southerly direction up t he lead for a 
distance of about 35 chains, bounded on the south by the ~ew Brotiler~' I-lome No. "1 }\Irine, and 
·on the cast by the Briseis. 

For some distance np the lead from the river there was comparati\'ely littl e wash abuve tlie 
drainage-l evel, the present rive r having' cut hut anel sluiced aYI'ay a large piece of the old lead; Lut 
there is a considerable depth un touched below this level, boring::. on the NOI't.h B rothers' 1-lome 
-(now Hrothc l'H' Horne Extended), on the opposite side of the R ingal'ooma., having proveu the 
bottom of the old channel to be over 70 feet below t he present river. F or about. 29 chains f l'om the 
,river the g utter runs in a south south-westl~ l'l y direction, when it takes a sha rp bend round to the 
S.E., and the ground gTad ually becomes deeper, the presen t face being about 280 feet high, of' 
which about half is basaltic overburden alld half uritt. T he upper part of the face consists of 
decomposed Lasalt, which is succeeded Ly aLout 50 feet of hard columnar basalt resting on a thick 
layer of basaltic tuff. The bottom of the face is close up to the southern boundary, and only a 
·comparatively small patch remains to be worked in the south-eastern corner of the section. It wilt 
be impossible to work out the ,whole of this wit ho ut bringing down very heavy falls of basalt f!'Om 
the Briseis and New Broth ers' Home No, ] Companies' proper ties, a.nd encroaching on their top 
drift. T he hill above the face is seamed with cracks caused by t he subsidence, due to t he under­
gl'ound workings of t.he adj oining mines, and as the gravel is sluiced away from the bottom 
occasional big slips of the basaltic overburden take place. These slips nlwaya g ive good wuniing, 
and, as there is a good get-away for the men, there is very little danger with ordinary care . rrhe 
boundary-line between this claim and the No. 1 is m,arked by a wi J"(~ stretched from the top of' the 
cliff, the ol'ig>inal sur face having long since di::;appeal'ed. 1\fuch of the basalt is so decomposed as to 
be readily broken up by the jet of water from the nozzle, but the more solid stones have to be 
"carted away some distance to be dumped. The tail- race has been bJ'ought up as tlat as possible, 
and :Mr. KTushka informed me tlmt it was oilly about. 6 fp,et above the actnal gntter at the f~tCe, 
,so that there must have been a gTeat fall in the old channel between this point and the riveI'. 
Owing to t he silting np of'the river at the olltlet, it is difficult to keep t lw tail-race clear, and a 
sort of plough is occasionally dragged along it with goud effect. T he top 50 feet of drift are very 
poor in tin , and not considered payable, but towards the bottom it becomes much richer, and the 
last 20 fect are very good. This is only as might be expected, for when the lower gravels were 
being laid down the chanllel was comparatively mtl' l'OW, and the velocity of the Stream was sHch as 
to carry the lig hter gravels f()J'wal'd and ndm it of some concentration of the t.in ore. As the land 
subsided the stream became wider, its velocity \vas consequently decreased, and, being overloaded, 
it would deposit its burden much marc rapidly, the cal'l'ying power of' a stream Leing reckoned to 
vary as the sixth power of' its velocity . The upper gravels wo uld therefore represent a considerably 
less degradation of' the f:.urface than the lower ones. I n the gutter itself are found large boulders 
of gl'[tuite (generally decomposed), and round these the dr'ift is usually exceptionally rich. 

Both the eastern and western reefs (a" reef" is the miners' te r m for the sloping bed-rock) are 
-exposed a short distance from the face a bout two c lmins apart, and the gutter appears to be turning 
more to t.he so uth. 

T he top part of the race is cleaned up about once a month, .illd the rich sand is carted a short 
,distance to the tramline, tipped into trucks, and nm down to t he ti n-sheds neal' t he rive]', when~ 
it is streamed in boxes, dried, and bagged. No figures of the outp ut prior to 1883 are antiiable, 
but from 3rd July of tbat yeal' up to 31st ]\{al'cI J, 1899,3701 tons 11 cwt. of tin ore, assaying abou t 
74 pe l' cent. of' metallic tin were obtailled.-n magnificent result, con~ideJ'in g the area of the g round 
worked, and ve.l'y ebncoul'ag ing for the working of the deeper gravels highel' np the lead. The 
present output IS a out 10 tons pel' month. 

ftlew 1l-l'ollte'J's' .Flome J.Yo. I.-This company possesses a.n extensi .. 'e property of 220 aCl'e!=, but 
the main workings are confin(~d to Section 554 of 80 acl'eS, situated immediate ly south of Krushka 
B rothers' claim. It was origina iIy worked from a main inclinell dl'i \'e by drifting and blocking' out 
sllccessive layers of' the washdil't, and in this way a block of g round from 40 to 50 feet deep, about 
700 ft. long", and up to 300 ft. wide, extending to the Briseis bOllndary, was worked out. This 
system of wor king such a large body of dl'ifr. is vel'y expensive, owing to the immense quantity of 
timber required and. the cost of hall ling the dirt to the sluice-boxes, and it is impossible to work 
out the whole of the ground . A g·ood profit was, howe\"el', made for some time, and the bott.om of 
the gutter had not been reached when undergroun d operation s had to be suspended owing to the 
damage ca used to the B riseis Company's main tail-race dri,re. A start was the 11 made to strip off 
the heavy basaltic overburden, and an immense qnantity of solid basalt was removed by man ual 
labour, t he soft~el' portions being" broken up by the hydraulic j et and sluiced away, but the old tail­
race was too l11gh to command the best of the drift . By arrangement with lVlessrs. l{ rushka, a 
new tail-race auout a4 chains in length has been constructed through this section, striking" the 
western reef' near the boundary between tha two sections, and most of' the wash lying on the 
wester n reef, fi'om which th e overburde n had been previouslv ]'emoved, was sluiced t hrough this. 
The drift treated yielded abou t 3 Ibs. of tin ore to the cubic yai-d , although much of'the best of' it 
.had been previously blocked out, and sl uicing was much hampered by t he timber of the old drives. 
Ii'ul'ther to the east, toward!; the centre of the lead , very good seams of tin ore are showing", t he 
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!best of it being below the present tail-race, w bieh is auout 35 feet above the bottom of Messrs. 
J{rushka's face, but it would be impossible to wOl"k thi:; a.t present without bringing down large falls 
of basalt into the !(l'ushkas' workings. L~tst year tenders were in vited for removing 100,00U cubic 
.yards of the overburden, allti :m offer was made to do this for Is. pel' yard, but the tender was not 
accepted. Over the centre of' the gutte!" there is about 140 feet of overburden, a la rge part of 
which is ~olid col umnar basalt, but the hill slopes toward!; the \"estern reef, and on this sid e t.he 
basalt is more decomposed. A cut is now being made through this to the south , the stl'ipping being 
removed at. the rate of' about 2000 cubic yards per week, ,,,hich l\fr. \V hittle, the manager, intormed 
me cost only about fld. per yard . This will probably uncover a g'ood deal of payable drift, but the 
best of it will still be inaccessible. The stuff is first broken down by a g ia.nt nozzle ",:itb 11 

pressure of over 200 ieet. T he solid stolles are separated uut by a large perforated plate 
placed in the tai l- l'ace and sent over the tip, the smaller stuff' Le ing carried down th e ta.il­
race and discharged into tbe river, and the largest stones, which are too heavy to be 
moved by the water , a re trucked fl'Ol11 tbe face, but operat.ions a.re \'8ry much hampered 
for want of' a convenient dumping' ground. Thel'e is still a point of drift carrying veJ'y good 
tin remaining on the western reef on 1vIessrs. K rushka's ground neal' the bounda.ry, and if this 
were removed tbere would be g'oDd dumping-room for a long- timp. to come, Some time ago un 

·ofter waS made to the No.1 Company allowing them to sIuieR aW'ay this gravel on condition of 
.giving up half' the tin, but the offer was refused; now , 1Ylessl'5. Kl'uskha requiJ'e all the tin, and, as 
.a convenient dumpmg-grollnd is absolutely necessary for economical work ing, the No. 1 Company 
would do well to accept this offer. One great drawback to this company is the want of an adequate 
and permanent water f:iupp ly. i\1 present the main supply is drawn from what is known as the 
Cascade'Vat81' Trust Race, belonging joint.ly to the No.1 and Briseis Companies. Under an 
agreement behveen the hro companies, when the water in the race exceeds 16 sluice-heads the No.1 
is entitled to receive and Ilse 8 sluice-heads and the Briseis tak(~s the bal;mce, but when the watel' in 
the race talls below 16 sluice-heads the No. 1 Comp'tny is only entitled to H heads for 16 hours in 
each day, viz" from 4 o'clock in the afternoon till 8 o'clock. in the morning, the Briseis Company 
being- entitled to the excess over 8 sluice-heads during these hours, and to the whole of the water in 
the rac~ during the »emaining 8 llOnrs, fi'om 8 in the nlOrning- till 4 in the afternoon . The K.l'llSkha. 
B rothers have a prior 1'ight to 5 sluice-heads lower uown the strea.m, and, consequently, l"hen the 
.available water in the CascacIe River f~tHs below th is. neit.hel' the Bri"eis nor No, 1 get any. The 
Briseis Company pays hvo-thircls and the No .1 one-third toward t.he Inaintcnancc of the race, rents, 
&c. The No . 1 Company has lately applied fiw a water-rig ht of 15 sluice-heads from the Ringal'ooma 
River, which, it i;; estimated, ('un be brought ill in a race about 1G Illiles long. T hey have also 
.applied fOl' 8 sluice-heads at the junction of the Cascade and Hingarooma Hivers, and it is proposed 
to pump the water up to the mine, A Tasmanian sluice-head, it lllay be mentioned, is the quantity 
of w·ater passing thl'Oug-h an aperture 16 inches wide and one inch deep in the outlet, and of a 
horizontal gauge-box ]2 feet long when the surface of the water is six inches above the centre of the 
aperture, and is approximately equivalent t.o 150 gallons p CI' minute. To t he so uth of the main 
workings there is good tin showing' in shallow wash belonging to a mOl'e recellt deposit along the 
·courses of' several srnall creeks, bat the only outlet f()l' the tailings at pl'ese nt is through the 
Bl'iseis Company 's main tail-)'ac~, and the gronnd canlJot be worked without the consent of the 
-latter company . 

Brisei;s Mine.- This property, comprising: Sectiolls 452, 453, 454. 455, a.nd 627, with a. total 
area of 178 a.cres, is bounded on the west. by the K.l'ushka Brothers claim a.nd the New Brothel'S' 
Home No. I Mine, and on the south by sections belonging to the latte r company. It embraces the 
·whole of the upper end of t.he lead, the granite which forms the rim rock on both sides of the 
original channel outcropping within the compallY's bOlllldal'ies for ove!' half a mile in length, and 
t he le<lcll'nns out altogether in Section 454. Ow in g to its position it has bee n a ve1'y expensive 
mine to open up, the total expenditure up to date being' approxirnately £190,000, and the tin-ol'e 
obtained up to a I st M arch , ] 899, yielded 730 tons of tin, worth £51,293. The natural outlet through 
the K.l'llShka's claim being precluded, it was necessary to drive a. t unnel through the rim rock to tap 
the lead. This was started in November, 1884: and driven about 1200 feet throllgh solid g ranite to 
the edge of' the lea.d, a.nd thence continned in the drift a further distance of' neady 11.00 feet. 
l<'rom the mouth of' the tunnel to the river there are over LQ chains of fluming, so that the total 
length of the tail-I'ace is about 3000 feet. The tunnel, w hich is about 1'1 feet wide. and 6 feet high, 
runs for the fil'~t 1000 feet in a 8.S.E. direction, but the edge of the lead llot havlllg been reached 
where expected, it vms curved round to th e S .S . \V, nnW the drift. was eut. It was ol'iginally 
intended to open out here to the surface, a.nd at. the same time to continue thc main tail-race dl'ivp. in 
.a south-eastel'iy direction to ,,,"hat was known as the ABC F lat, where the o\-erbul'den yras much 
lighter, the greater part of the basalt. having been denuded by naturai agencies. \Vith this o~ject, 
stripping was started on the northel'1l side of the main basa.lt. hill to t.he east of the K rnshka's 
workings, and a very la.rge quantity of basa.lt waS removed; but, owing to the devia.tion in the tunnel, 
the point where the edge of the lead was struck was only about a chain fl'omthe western boundary 
of Section 455, and as t he stl'ipping at t he highest point would be nearly 150 feet deep, it was 
·decided to abandon this for the present and concentrate all the water-power in stripping' a ]al'ge 
area on the ABC Flat and open out there. Near the top of this northem stripping face a layer 
·of gravel, mixed with basaltic clay, is seen, which js said to carry a little t.in, and rll'ift at a. 
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corresponding elevation is found at several places further south, whe re the top layer of basalt has been' 
denuded. ThE!se gravels were laid down dllring a period of quiet before t he last ontbursts of lava, 
which finally di,'erted the river fJ.,-om its course. At the enrl of the rock tunnel H. lal'ge chamber 
was cut. in the granite in which sluice-boxes were set, and a good deal of driving was done in the 
,~ash, but most of' the old drives have been filled in, and it is difficult to see what they disclosed. 
lVluch of the drift was very fine, and the drives haJ to be very closely timbered to prevent it 
l'unning. 

T he following particulars of the work done are largely taken fi'om old plans and the haIf­
yearly reports kindly placed at my disposal by M r. Edg'ell:-

It vms intended to keep the main tail-race along the eastern edge of' the lead, and a JaJ'g'e 
drive was started from the end of the rock tunnel in soft granite, bearing about S.S .E ., but after 
going about 250 feet in this direction it was found necessary to curve the drive rOllnd to the south 
on account of meeting a spur of hard g,ranite, and it was finally abandoned at 318 feet, the end 
being all in g ranite. This is probably the continuation of the granite which outcrops on the· 
surface further south, near the old locomotive shed, and rl1ns thence in a south-easterly dil'eetion, 
forming the eastel'n reef of the main lead. To the east of this old tail-race drive connection was­
made with the surface by means of an inclined drive about 470 feet long, which is still open, and is 
used for taking timber, &c. into the tunnel. It is said to have been driven all in drift until the 
basalt was reached, and it is most probable that this belongs to a branch lead coming in fi'om the 
south-east. 

A rise was put up 10 feet above the tunnel-chamber, and a horizontal drive carried to the 
south at a distance of about 55 feet from the western bounda.ry of the section, to which several 
short crosscuts were driven in the wash. Granite bottom was touched at 560 feet, and a drive was 
then brought up to join on from the floor of the chamber on a rising' grade of 2 feet to t.he chain, 
and continued with this gTaJe in a southel'ly dil'oction, bearing round to 8 .S .E . along the edge of" 
the lead to connect with a shaft sunk at the lower end of the flat. The ·wash-dil't obtained fi·om 
these dl'i\, j~s and Cl'osscuts is saiel t.o have averap:ed about one per cent. blllck tin, but at the 10\-\-'e1' 
level ~everc:tl bands of cement were met witb . Communication having been thus established with 
the surface, the work of opellillg out was begun by sluiting away the gravel J'ound the "dump. 
shaft," a large paddock having been previously st ripped of the basalti c overburden. A branch 
fi'om the main tail-race drive was also driven over 300 feet, and connected with a second H dump 
shaft," Jying' abont 200 feet south of No.1. In this way a very large excavat.ion was llladp., but 
unfortun ately it ·was found that overlying the drift at this part there was a layer of hard cement, in 
places as much as 15 feet thick. This had to he oroken up with hammers, Or by means of explo­
sives, and H S it co uld not be sluiced down the tail-race it had to be stacked out of the way, largely 
increasing t.he cost of working, besides considerably IHLmpering sluicing operations. Beneath the· 
cement at the No.1 shaft there Wi)S about 70 feet of free drift, the top portion uf which was 
almost barn~n of tin; but it improved with depth, and below this there were alterna.te layers of 
cement and free drift for about 19 feet to the bottom_ For some time the lower cement formed the 
sluicing-Ie\·eI, but e\'entually an open cut was made through this down to the level 'of the tail­
]'ace drive, and at the head of this the sluice-boxes -were set. This is the lowest point which cnn be· 
com manded by the present tail-race dJ'ive, but prospecting shafts have proved that the gutte r of the 
lead is at least 20 feet below t.his. The r.ernent bands were doubtle~s form ed by chalybeate ,vaters, 
brought down by several small creeks which joined the main stream ii'om the south and west, and. 
as work advanced up the lead th ey gradual ly cut out., but similar hands are likely to be found at 
intervals higher up the lead. The cement cont.nins a little tin, and also a little cobalt mixed. 'with 
oxide of manganese in the form of asbolite, bllt is not rich enough to pay for crushing. 

Slllicing the tin -drift was started in ]890, a.nd has been c£'1.rried on since then with frequent 
interruptions, owing to insnfficiency of' water. To economise water, and expedite the removal of" 
the overburden, a complete steam-stripping plant was purchased early ill 1891 at a. cost ·of over 
£4000; but this seems to have been mOre 0 1' less of a "white eleplul.l1t.," a.nd the money would 
have been much better spent in a.ugmenting t he water supply. . 

F rom the boxes the eastel'll, or ra.thel' the northern, reef- for the g utter runs nearly east for 
some distance and then bends round to south east-has been laid bare for about 13 chains in 
length; and t.o the sOLlth the ovel'bul'tlen hns been removed to an average ,,'idth of about a chain 
and a half for a length of about 9 chains, the portion stripped running approximately east and 
west. The basalt varies from 30 to 6.5 feet in tiJickness along this face, but becomes t hicker to the­
south and east. It is partially decomposed, and is readily broken up by the jet from a 4-inch 
nozzle under a. pressure of about 2:20 feet, most of it going down the tail-race, but occasional 
undecomposed kernels· OCCllI' which have to be shifred by hand, and from surface indications it seems 
probable the basalt beeurnes more solid g'oing so uth. Immeuiately under the basalt is a layer 
abont 10 feet th lck of stiff pug 01 ' clay quite hee fl'om grit, which is more troublesome than the 
basalt: the water simply bore~ holes into it, Hnd it has to be broken up small with picks 01' mattocks. 
befo],e it can ,be slu iced away. Partly sU I'J'ounded by the pug and resting on the drift, I noticed in 
places large boulders of rotten granite, some of them ~s much as 20 feet in length. It is quite 
impossible tha.t these could have been brought into t heir present position by the action of' the wa.ter, 
the presence of the pug- showing that at that time tile water was very still. Probably prior to the 
?utpoul'i ng of the basalt there were extensive earth tremors, and these boulders rolled down from 
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the surrounding hms, wl)ich at that time were considerably higher than at present. S imilar 
boulders are seen in the Jower part of the Cascade H iveJ', and on the steep sides of the valley there 
are l111merO,Lls boulders of al1 sizes up to huge tors, which are simply the result of the weathering 
of the gramte. 

At the time of my visit a low level tail-race, 6 feet wide: with a ii_tIl of 2 feet 6 inches to the 
chain, was being constl'ucted, which will command about :SO feet of drift at the point where it is 
intended to start sluicing about 4 chains from the boxes. Just below this point a large quantity of" 
basaltic debris and tailings was passed through, filling up a paddock which was lifted by a former 
manager, No particulaJ;s are available as to the size and depth of the paddock lifted, but the drift is 
said to have been very rich, and over 100 tons of tin are ,vere obtained from a small paddock. 

The drift shows f]'equent instances of false or current bedding, pointing to the fact that it has 
been laid down in shallow \vater. T he top 30 feet are very poor, but it gets richer going down, and 
in places near the bottom of the face very rich seams of tin-ore can be seen . These, however, are· 
very wavy, and eannot be relied upon to continue far in <1:ny particular direction: thus it happens 
t.hat a face may be showing very rich dirt, and a few feet further in on the same level the drift may 
be quite poor, and vicp. versa, so that it is extremely difficult to fOl'lll an estimate of the average value 
of the drift. A large portiou of that already sluiced yielded only from It to :3 Ibs. of black tin to 
t he cubic yard, but at the present high price of tin, even this low yield should give a good profit, 
and there is reason to expect that the drift will be richer towards the head of the lead. The­
present local quotation for tin-ore is 20s. per l.lllit, the London market price for A ustralian tin being 
£117 ] Os. pel' ton. rr he ore from a11 the Derby l\iines is very uniform, and can be readily dressed 
up to 74 per cent. tin without much loss. Thus the dressed ore is at present worth £74 per ton in 
J ... aul1cestolJ, or, allowing 30s. per ton for cartage to Scottsdale and railway fi'eight from there,. 
£ 72 lOs. on the mine. This is equivalent to about 7id. per lb., so that a yield of even I lb. to the 
cubic yard should more than cover the cost of stripping and sluicing. This is of course not taking 
into account the drift below the level of the present tail -race drive, ,yhich wherever tried has proved 
very much richer than the upper layers. and in this lies the wealth of the mine. Probably the 
best ,yay to work this ,,,ould be by hydraulic elevator ... , but before this is started, it would be 
advisable to get well ahead with the sluicing of the upper drift down to the lowest level possible by 
the pres(mt tail-I"ace drive, and then sink a. series of prospecting- shafts 0]" bore holes across the . lead 
to ascertain t.he position and average inclination of the gut.ter, which at present can only be guessed 
at. T he stripping must be kept well in advance of the sluicing, which sbould go on night and day~ 
and for th is purpose :t better water supply is absolutely necessary. LJ ntil recently the main sllpply 
was drawn from the Ca::;cade T rust Race, undel" the conditions explained in speaking of the New 
B rothers' I Io11le, N o. I l\I ine, and in dl'Y seasons work had sometimes to be almos.t entirely 
suspended for several months. L ast year a race over 6 miles long, carrying about ] 2 sluice-heads, 
was eonstl'ucted from M ain Creek, at a cost of about £2600, and t!Jp water is conveyed to the face 
by a 20 inch column, 29 chains long, under a head of about 230 feet. This has proved of gTeat 
assistance, but cannot. be relied upon in the sum mel'. Some ten years a~·o a survey was made for a 
race to bring in 60 sluice-heads from the Hiugarooma River, a distance of 22 miles, at a cost of 
£22,8Rl, but it is said that the race could be shortened 8 or 9 miles by cutting a short tunnel 
through a ridge, and brought ,in at a considerably higher ele\rat.ion, "\Thich is of g'l'eat importance· 
owing to the extra pre'ssllre gained for stripping and elevat.ing purposes. . 

. A t present there is only one stripping nozzle at work, ""hich discharges into the Cascade River 
by means of a tail-race cut through the intervening granite ridge . This should be deepened so as 
to command the whole of the stripping, it being necessary at present to send the bottom 12 to 
]5 feet down the main tail-ra.ce, which should be reserved entirely for tailings. 

An electric light plant with several arc lamps is also required, and would greatly facilitate work 
at night. T he dynamo could be worked by water, which could afterwards be used for flushing the 
main tail-race. \V ith several faces cOl1f;ta.ntly going, and the consequent larger quantity of water 
and t.ailings, it would be necessary to enlarge the fluming in the upper part of the tail-race drive, anti 
the drive could be st.raightened with advantage. The rock tunnel has a very nneven grade. It is 
too wide for the present water supply, and has to be carefully watched to prevent it si lting up; but 
this would be obviated by a. larger water supply. 

South-east of'the present workings the gTound rises for some distance, and provision will have 
to be made for the removal of considerable quantities of solid basa.lt, which here forms the capping. 
A g'ood deal of work ,,,as done by tribu tors !"orne years ago all over this hill on the later drift, much 
mixed with basaltic clay, which is found ellelosed in the basalt. Occasional patches of cement are 
seen , and it may be expected tl~at this will be also found in the lower drift underlying the basalt. 
To tbe east of t.he hill is a flat four or five chains \vide, separated by a ridge of granite from the 
pJ'esent Cascade Hi\'er, which here runs in a general north-westerly direction on the bare granite. 
Two prospecting shafts were sunk on this flat about a chain apart over twelve years ago, and are 
said to have passed through very good tin drift. The first shaH bottomed at 69 .feet, and passed 
through 26 feet of drift, 16 feet of which was estimated to contain 20 Ibs. of are to the cubic yard. 
rl 'he second shaft reached a depth of 100 feet without touching bottom, when water became too 
heavy to sink further . It passes through 3 feet of cement and 53 feet of drift (including 13 feet 
soft granite boulder), and the bottom, 46 feet, was estimated to average 401bs. of ore to tbe cubic 
yard. These fig·ures are taken from the company's half-yearly report for the half-year ending 30th 
November, 1889, the sl:afts being now full of water. 
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Fo ur or five chains furthe r east the basalt cuts out alt.ogether, and the bare granite crops OlIt 

:all round. so it is obvious that there must haye been a vel'y abrupt fall in the original stream at this 
point. T he only outlet for t his drift is down the old g utter, but it will be many yeal's before the 
workings a.dvance thus far. Lower down the Cascade the valley widens out, and the shallow 
modern deposit of the present river has been worked in places several chains in wiJth . FOl' some 
·distance the 1'i" e1" has been Humed to act as a tail-race; in places towards the lower end of this it 
appears to run on a false bottom, and it is quite likely that drift will ue found beneath this 
belonging to the branch lead before llHmtiollecl as joining the main lead fr'orn the south -east. It is 
not likely, however, to be very deep here, as the distance Letween the solid granite outCl'opping on 
either side is only three or four chains in t he widest part, and this rapidly dem'eases going up the 
'stream, but further west there is a flat se,'cral acres in extent, bounded on the west by the main 
basalt hill and on the south by the ridge of granite mentioned as outCl'opping near the old 
locomotive shed. T his fiat is covered with a recent deposit of tin-bearing wash, and the surnlce 
has all been worked over, and yielded a good deal of tin ; but, as far as I could learn, the bottom 
was never reached, and as there is likely to be deep gTound hel'e, it would. be well worth while 
testing by boring or sinking. 

It is a great pity that arrangements could not have been made at the first start to amalgamate with 
the Krushka B ,'others and No. I Brothers' Home Company, as this would have been to the mutual 
advantage of all three, and lal'g"e sums of' money would have been saved. T he B l'iseis, however, 
has at last, after many difficulties, obtained a fair start, and with all adequate water supply and 
-systematic work should . be a regular producer of tin-ore for many years to come. 

r have the honour to be, 
Sir, 

YonI' obedient Servant, 

1'1' , H , WALLACE, Esq" Secretary 
for .lI1ines, Hobart, 

J, HARCOURT SMITH, B.A" Government Geologist. 
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ON MESOZOIC DOLERITE AND DIABASE IN TASMANIA. 

BY W. H. 'l'WET~VE'l'REES, F.G.S:, AND w. F. PETTERD, C.:M.Z.S. 

"l'HE following Notes lay no claim to be an exhaustive 
description of QUI' familiar ,. diabase" or "dolerite " rock, 
w hich plays sucb an importan t part in the geolob''Y and 
physical configUl';:tt.ion of our Island. The present object is 
rather to place upon record some infel'cnces drawn from the 
examination of 11 nmCl'ons microscopical sections of speci­
Dlens collected 01' r ecei ved from all pm'ts of 'l\lsrnania. It 
is by accumulating the results of observat ions that stepping 
stones arc formed to mOre com plete knowledge. A glance 
at Mr. R. M. Johnston's geological map of Tasmania, issued 
by the La.nds Office, will show the share this rock takes in 
the structure of the Island. It occupies the whole upland 
area of the Central Tiers. On the northern face of the 
Tiers~the Western Tiers as they are here called-there is 
a tongue of the rock prolonged northwards past Mannt 
Claude. At t11eil' north-west COl'n~I' it forms or caps 
mountains, such as Cradle Mountain (the highest in Tas­
mania), Barn Blufr, Mount Pelion West. Eldon Bluff 
forms a narl'Ow western extension. Mount Sedgwick is a 
western out-li el'; Mount Dundas another. In that part of 
the island i t is also found at ~1ount Heemskil'k Falls, and 
-on the Magnet Hange, two miles north of the Magnet 
Mine. Mounts Gell and Hugel are also western out-liel's. 
Its south-west boundary is Denison Range, with Mount 
Field VV cst, Mount Mueller, and Mount P icton. Southerly 
we find it in the Hartz Mountains; the ]'ock goes do·wn to 
the south as far as the Rivers Huon and Esperance, and 

·even furLher south it is fo und on the isolated peaks of La 
Perouse and Adamson's Peak, and a nanow fringe of. it 
l'uns along the coast·line south of the Huon to South East 
Cape and South Cape. On Bruni Island it is present in a 
vel'Y massive forlD, It is found on 'rasman's Peninsula, 
and in the whole of the south east of th o Island it cuts up 
the sandstones anel shales of the Permo-Carboniferous and 
Trias-Jura country. Mount \Vellington and other heights 
noar Hobart have summits composed of th is rock. From 
the cast.ern side of the Central Tiers it is continued to the 
]~astern Tiers and the hilly gronnd feom Swansea north­
war ds to St. Mary's. Ben Lomond, the Mount N icholas 
Range, Towel' Hill, Mount Victoria, and Mount Saddle­
Lack are nor th-east out-liers fringed wi th Permo-Car­
boniferous and J ura-Tl'ias. The nOl'thorn extension passes 
under the sands and clays of the Launceston Tertiary basin, 
and re-appears along both sides of the River rramar. It 
extends to Mounts Barro"\-" and Al'thu]' and Ben Nevis. 
l'here is an isolatp.d patch of it at the mouth of t.he Mersey 
and at Port Sorel l. On the East Coast it abuts on a fringe 
·of granite on Mar ia Island, Schouten Islaud, and Frey~ 
cinet's P en insula. 

A peculiar feature is the almost invru'iable association 
,,,jth i t of Permo-Carboniferous and Trias-Jura beds, The 
whole periphery of the area forming the Central Tiel'S is 
fringed \vilh a nar row :l.one of these ueds, and the same 
holds good in the case of all the isol ated peaks. How can 
this association be explained? It has been suggested that 
dolerite capping has protected underlying sediments, and 
that the latte)' do not merely hang on the flanks of the 
igne~us table-land, but actually lie beneath the eruptive 
.capping, as the lower formations would do in the case of a 
sill. The few boring t.rials which have been made in 
different parts of the Island lend no support to this 
suggestion . 'rhey have been made through the PCl'IDO- . 
. Carboniferous and Trias,.Jura beds, emd traversing these, 
have penetrated into the dolerite below. On the other , 

hand, no trial bas been made of boring through the 
dolerite at surface with a view of reaching the coal m ea­
sm-es : as a matter of fact, we do not know whether t.h e 
I'ock on the rriel's is a denuded intrusive sheet., concealing 
sedimentary rocks below it., 01.' whether it is a vast 
eruptive mass in 8iUt. rrhe thickness in other parts of the 
island makes it di fficult to believe that it is an intrusive. 
sill. The thickest sill we eun find m entioned in geological 
literature is t.h e sill of basic rock in the Shiant Isles, off 
Scotla.nd, described by Sit' Archibald Geikieo as showing a 
sea-wall 500 feet high. But even this surprising thickness 
falls below the development of the massive rock which 
occupies tho upper part of 'Mount. Wellington. At the 
same time numerous minor intrusions in the form of 
dykes penetrate the Permo-Cal'boniferous and Trias-Jura 
sedimentary beds, so that we have two rather clear types 
of OCCurrence. 1\£1'. It IvI. Johnston places the geological 
horizon of this rock at the close of the Tdas-J lll'a system, 
and we have no douut in this his opinion is approximately 
correct. The rock has nevel' been found 'i'n situ in any of 
our Tertiar y beds, which, however, do contain included 
fragments of it. The microscopical appearances of speci­
mens from widely d istant parts of the island also support 
the inference that the rock all over the Co lony belongs to 
one and the same geological age. In one insta.nce we have 
noticed micl'oscopicul fl'(Lgmenls of the dolel'ite (diabase) 
included in T e],tial'Y olivine-basalt. This occm's .near 
Bothwell, where the uasa lt pl'obably has entangled in its 
no~v loose pieces of the older rock. 

Its mineralogical constitution is rather simple, as will be 
seen from the following list of constit uents :-

Ellsential. Acce,~sOJ ~/f. Secondary. 
PluO'ioclase Olivine. ChlOl'ire. 
Aug'ite.' Apatite, Ser pentine. 

lIrneuite, Adinolite. 
Mo.gnetitc. Scolecite. 
PYI:ite. Culcite. 
Mica . 
Q uartz. 
Oligoclu.se. (1) 

MICROSOOPICAL CHARAOTERS. 

Plagioclase-FolsjJ{t1\-The sections are lath-shaped, in 
short 01' long laths, sometimes in tabular forllls. Of course, 
it must be remembered t.hat these sections only give us a. 
view of one particular plane, and convey to the mind, 
merely inferentially, the image of the solid crysta1. The 
£elspars could not be called lath·shaped; lath-shaped 
sections are all that is lneant. Out of so many sections it 
is sUl'prising to find bow- few are avai lable fo]' measure­
ments of the extin ction angle. For this purpose only slich 
twins can be selected as give <Lppl'oximately symmetrical 
exti nctions on opposite sides of the trace of composit.ion 
plane. The twin forms are Carlsbad and Albite_ \v p­

have seen none on the pel'icline type. If we take tho. 
haphazard sections of felspars in this rock, we shall find 
so me giving low, some high, angles. The low-angled oneEf 
ar e probably t.hose paraiJel to the base; the high-angled 
ones parallel to 010, and the maxima of extinctions m'e 
given by the latter. rrhe highest angle we have noticed is 
42°, but, as a rule, anglos of 30°, 32° are oht.ained. From 
this the felspal' may he inferl'ed to he labruuorite and lab­
l·adol'ite-anorthite . 

* Quarterly .TournaI Geo. Soc., t89(j, p. ii75. 
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Aug£te.-'rhe augi te cl'ystallises after tho felspars, some­
times enclosing them, sometimes wrapping them partially 
round 0" lllouiding itself on their ends. This gives rise to 
the structure called ophi tic 0 1' diabasic. The structure has 
been surmised to have origina.ted in rocks which consoli­
dated under hydrostatic pressure, fOI' instance, beneath the 
ocean; uut this is purely hypothetical, and cloes not 
account for the same structure in the middle of thick sub­
aerial lava flows. The augi te is nearly colourless, 01' of 
an extremely light-brown tint; never the violet tinge 
wbjch characterises th e augites of 'Tasmanian 1'crt ial'Y 
basalts. 'fhis colour character is occasionally rath er use­
ful in distinguishing the mesozoic from the 'rertiary 
dolerites. Where the an gites are fl'agrnental'Y and small 
and the felspars mnch reduced in sizp., and the rock 
assumes an intersertal structure, as at Ki llafaddy, 'rasman 
Peninsula .. md some other localities, doubt sometimes 
arises, on inspection of microscopical slices, as to whether 
we are looking at doleri te or basalt. In such cases the 
absence or ral'ityof olivine, ,yhich at most only OCCurs 
sporadiC<.llly in the Mesozoic rock, is a useful guide. The 
trertial'Y basalts of the island invariably contain a plentiful 
amount of olivine. 

The augite has not been converted into diallage. Twin 
cl'ystal seceions, parallel to the clinopinacoid, exhibi t fine 
oblique stl'ire, which must be parallel to the basal plane, 
and not the ol'thopinacoidal lamination of diallage, In 
sections para li el to the ol'thopinacoid the stri re arc at right 
angles to the vertical ax is. 

Olivine.-This is not an abundant accessory. From 
most par ts of the rock it is entirely absent. " ' hen i t does 
occm', as at Killa£addy, Ross, Hobart, Bothwell, \Vest 
Devonport, &c., it appcars to be idiomorphic. It is then 
one of t.he em'] y min cI'als in the 1'Oclt, most likel y second 
in point of. t ime only to the apatite and iron ores. It 
appears preferentiaJly in the finer grained vari eties and 
those which show an approach to intersertal stl'uctw'e. 

ApaUte.-Occurs as slender needles in the felspars and 
in the un individualised gl'oundmass when this is present. 

Ilmenite and J.lfagnetite.-The iron ores in most diabases 
are ilmenite and t itani fel'ous magnetite. Ilmeni l:e cannot 
be recognised in Ollr rock in any definable forms, though 
many of the shapeless grains may be that minera1. On 
the other hand the forms of magnetite can be discerned 
very well. I n a section of the interesting rock at the 
Hobart Railway Station, which is of a porphyritic nature, 
a very fine magnetite cross is visible. This is an embl'yonic 
crystal with two (l.....:es at J"igh t angles to each other, neatly 
marked ont by octah edral grains of magnetite gr owing end 
to end and fOl'ming a Ct'oss of singulal' symmetry and 
beauty, '1'he iron ore is vcry plentiful in this variety, 
forming skeletal crystals everywhere. It is, as a rule, 
abundant in the varieties which possess any interstit ial 
groundmass. In the holocrystalline descriptions it is 
present in larger grains 0 1' crystals, but in very small 
quantity, and fl'om the fel'l'iferons borders of many of the 
augites, it is reasona1Jle to suppose that the iron in the 
rock has been largely utilised in that way. 

Qua1"Lz.-trhis is an unexpected m ineral in rocks of 
this class, but we have fo und it microscopically illtergl'Own 
with felspa r (gran ophyr ic intergrowth), in a piece of dole­
rite from the top of Mount Faulkner, kindly furnish ed 
by Mr. n. M. Johnston. Under such cil"cumstances it 
nlUst be an original constituent. 

Mica.-A very little light brown biotite occurs in the 
Launceston dolerite at the Cataract Gorge, and at the place 
on the Elphin Road where the rock crops out opposite Mr. 
'rhomas Corbett's grounds. The mineral is not associated 
with any chloritic products, and appears to be original. 

ActinoUte.-Needles of this mineral are to be found in 
the rock at the Railway Station, Hobart, and this is the 
only locality where we have observed it. It is rather 
strange that no hornblende is noticeable in any of our 
specimens, as it is not at all uncommon in the Swedish 

Runn e diabase, which structnrally resembles many of the 
Tasman ian occurrences. 

Ghlu1'ite.-This substance is now universally admitted 
to be only a secondary constituen t of diabase, and to be of ' 
no value in classification. Rosenbusch traces it to t.he 
weathering of the au~ite mineraL Many Tasmanian 
dolel'ites are perfectly fresh, but others contain a green 
chlol'i tic mineral between the felspars, and even in the 
felspars themselves. In some the augite has been entirely 
replaced uy fibrous chlorite, and the rock would be called 
diabase by many English petrographers. Still this chlori- · 
tised dolerite is not a separate geological unit, but forms 
part of the mass of the fresh rock, and has doubtless received 
its character from the purely local action of ordinary 
nleteol'ic agencies. This fact suggests the old question of 
dolerite versus diabase. Dogmatism is inadmissible here. 
The conSensus of petrographical opinion must be allowed 
to prevail. 

Galcitc.-This occurs in small quantities, e .. g., in the 
Orgall~pipes of Mount vVellington. 

Se17Jlmt£ne.-rrhel'c is a li ttle yellow serpentine in the 
olivine-dolerites, resulting from the decomposition of 
olivine. 

Scolecite.-This zeolite is occasionally found coating the 
joint planes and faces of the rock at the Catal'act qualTY, 
Launceston, in white radial aggregates. It is a hydrous 
aluminium and calcium silicate, which has been reported 
from cavities and fissures of widely differing rocks, 
basalts, doleri te, granite. It is of no par ticnlar importance 
as a rock-forming mineral, but for ms interesting specimens 
from the mineralogist's point of view. It is apparently a 
decomposition prodnct originated by the access of. meteoric 
waters. 

Groundma.ss.-This occurs sparsely in most varieties ' 
between the angles of th e felspar s, and sometimes forms 
irregular patches in the rock. In the Hobal' t Railwa.y 
Station rock it is in sufficient quantity to produce a. 
porphyritic facies. It mostly f01'111s an imperfectly indi­
vidualised mass, comprising skeletal and embryonic 
felspal's, magnetite grains, &c. Its chi:U'ac ter is well dis­
playcd in Mr. Teall's figure of sections of the H igh Green 
plagioclase augite dyke, Q.J., Geol. Soc., 1884, p. XII!., 
Fig. 2. 

Some of the small felspars in the gl'onndmass of the 
Hobar t l'ock, and that of. Ross, give stt'aight extinctions, and 
may be oligoclase. The gl'oundmass is holocrystalline 
felspathic, and has not a basaltic facies. It would appeal' to 
indicate that the rock did not consolidate subaerially, but., 
on th e other hand, not very far below the surface, This fe1-
spathic groundmass is plentiful in some of the uolerite near 
Both well. The main mass of the rock between Bothwell 
a.nd The Lakes, despite its general coarseness of grain, has 
a li ttle of it., and it is not wholly absent fl'om the coarse 
ophitic dolerite at the dam on St. Patrick's River. It is 
abundant in a fresh coarse dol erite neal' Mount Claude, 
which is also remarka ble for containing allotriomorphic 
felspal'. In some varieties th e green chlorite has wandered 
into the groundmass, as at Monnt Direction (south), where 
the rock cotains some olivine. 

Besides the ophitic structure, we have auother modifi- · 
cation found chiefly in the finer grained val'ieties of this 
rock, namely, one in which an incompletely individualised 
or othenvise indistinct bTfOundmass exists in the interstices 
of the small crystals of felspar, and ronnd the granules 01' 

small fragments of augite which are distl'i buted in those 
interstices. 'rhis is the intersert.:'ll structure of Rosenbusch . . 
Both ophitic and iutel'Sertal structures are met with in 
basalts. Intersert.al basalts are COlnmon all over the wor ld: . 
ophi tic ones have been descl' i bed by J udd, from t he 
Western Isles of Scotland. Gabbros also are sometimes 
ophitic. It would be interesting to know whether the two · 
modifications are characterist ic of different geological 
occurrences; if so, one would expect to fin,d the ophitic 
structure prevailing in the larger masses of rock, and the 
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intersertal in narrow dykes. The most can be said of the 
rrasmanian occurrences is that the intersertal structure is 
confined to the close-grained varieties. 

Parts of this dolerite become conver ted into diabase 
by the chloritisation of the augite. 'rhus a diabase on the 
Blue Tier (Gould's Country) is a typical occurrence, the 
whole of the augite, which is ophi tic, being changed into 
chlorite. Some of the occurrences of diabase in the island 
may possibly be older, but evidence of their age is not yet 
available. It may yet be shown that some of these altered 
dolerites are of Palreozoic age; for instance, there is a 
dyke of diabase near the Hampshire H ills, and near the 
Bl'idge on the Arthur River, Heazlewood, is a porphyrit ic 
diabase, with ophitic chlorit.ised augite, and a li ttle light 
brown biotite. 'rhe diabase occUlTing at the Blue 'rip-l" 
may belong to the older series. On the Corinna Road, 8 
m iles from Waratah, is what appears to be a diabase with 
intersertal structure. The felspars in it are smaller than 
usual, and grains of augite occupy the interstices. Both 
calcite and chlorite arc present; possibly this is a mela­
ph),re. 

The European types with which the Tasmanian 
Meso~oic doleri tc may be compared, ruicro-strllctUl'ally, 
arc the Hnune-diabase of Sweden, and the Kinne-diabase 
from the Kinne-kulle of that country. The latter rock, as 
exemplified by oue of our slides, exactly corresponds with 
our typical coal'se~grained doleri te. In Sweden it covers 
Silurian rocks in the form of a sheet. The Runne-diabase 
of t.he Hunneberg, in the same count.l-y, and in the same 
geological position , contains a litt.le uroJ1zite, biotite, quart.z, 
and hornblende, uut in structure closcly resembles some 
of our fine-grained varieties. 

lVIany people look at ou]' bold escarpments and rugged 
faces of "greenstone" and bclieve that some stupendous 
eruption ejected the mass f1'om below and poured it OVOl' 

the hmd in an ovel'\'vhelming flood, In view of the pl'e­
ceding remarks it is hardly necessary to say that thcse 
rocks ,vere never in the form of a lava over-spreading the 
land in the presence of the atmosphere. rl'hey have been 
undeniably produced by the crystallisation of a magma 
which was injected or intruded into strata lying below the 
surface. They have not crystallised rapidly, but under the 
pressure of superincumbent rocks, which we seem com­
pelled to believe have been carried away by subsequent 
denudation. 'rh cr~ is absolutely nothing to shenv that 
they ever succoeded in establishing communication with 
the surface. If, however, they did, both the pipes by 
which the magma. ascended, anu the basaltic flows in which 
that ascent finally resulted, have been wasted, ,vi-thout 
leaving a trace behind. The entire absencc of meso~oic 
bat;..'llts in the island suggests that these dolel'it.es always 
were subterrancan, and that the faces and cliffs which we 
now sec are subterl'anean sections lifted for onr inspection 
by one 0 1' other of the earth movements, which geological 
science so often reports. 

The names by which this eruptive rock is known are 
not constant, and the discussion of them introdnces us 
to controversial petrology. The rock is that whi ch is 
called diabase in Europe and America, and dolerite by 
most English petrographers. It is a plagioclase-pyroxene 
rock, with the ophitic (and intersertal) structure which 

so eminently characterises diabase that it has given rise 
to the term "diabasic strncttU"o." The l'ocks related to 
it are, on one side, ophit.ic gabbros; on thc oilier, intcr­
sertal basalts. In former dayf', if the I'oek was of pro­
tertiary age, it was called" diabase"; if more recent, 
"dolerite." European geologists, however, reserved the 
term" dolerite" for the coarse interiol' part of thick lava 
sheets. This term is not much used now-a~days by 
Continental petrographers, and the inst,ances in which 
it is applicable are considered by them as local and 
unimportant. But the habi t of attr ibuting much impor­
~1.nce to geological age as a factor in rock nonlen~ 
cla.ture has now died a natural death, even in Germany, 
a.nd the only question at. issue is that of convenience. 
Some general agreement is desirable as to whet.her the 
present group should be called doleri t.e 01' diabase. English 
petrographers (with the exception of Mr.' Harker) nse 
tJle group name dolor,ite, and keep diabase for altered 
varieties of t.he same rock. This usage was esta.blished 
by the late Mr. Allport, and has been followe,l 
by , Judd, Teall, Hatch, Rutley. Mr. Harker alone re­
tains " diabase" for massive sills, dykes, laccoli tcs, &c., 
and applies dolerite to the less impol'tal1t intrusions of 
similar rocks. Rosenbnsch statos that diabase, when 
fresh, is undistinguishable from t.holeites and dolerites: 
PI·ofessor . Lacroix, in France, upholds the term dia­
base as the gronp name. Looking at the present prac­
tice of petl'ographe l's all Over tho world, Vi'e see that 
th cre is a prepondcrancc of agreOlnent in favour of the 
te L'm "diabase." The fntm'c will show whether English 
pet.rologists will agrce to surrender th eir somewhat isolated 
though thoroughly logica.l use of "dolel'ite," and fa.ll 
into line with their colleagues in othcl' coontl-ics. All that 
can be done at present is to observe the trend of petro­
logical opinion, and if one 01' othel' of the t.erms becomes 
ousoiete, it will be neccssary to adopt. the one '"hich gains 
generul recognition. Meantime we venture to adhere 
to the English practice, and call this rock uolcrite in its 
fresh condition and diabase in its chloritised statc. 

rrhe tertiary basalts of Circular Head, 'rable Cape, 
Lefroy, &c., often cxhibi t a coarse intel'sertal or slightly 
ophitic structure, and would correspond with what goes 
under the name of dolerite in Germany. In point of 
coarseness such basalts arc dolerites. They may be dis­
tinguished from our meso~oic dolerit.e by their abnndant 
olivine, glassy base, and greater freshn ess, 

The discovery of a little auriferons wash in the first and 
second basins of the Sout.h Esk ut Launccston has led a 
fe"v people to believe tha t the mesozoic dolerite might be 
gold-bearing; hut the fact is that the sand which was 
obtained contained, besides small flakes and water-worn 
pellet.s of gold, grains and crystals of. qnartz, ~ircon, 
sapphire, an d ilmanite, all minerals of the granite and 
slate country in thc upper reaches of the rivel', and must 
be refened to that source. No useful minOl.'als have yet 
been found in this rock, and the lodes and reefs of our 
various mines arc all of earlier date. The experience of 
our miners in this respect has been so uniforlll thut search 
for ore deposits in the dolerite is invariably regarded ai' 
useless. 
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SUPPLEMENTARY NOTE ON LIMURITE IN TASMANIA. 

BY W. H. TWELVETREES, }"',G.S., AND W. F. PBTTERD, C.:i\LZ.S. 

Sl NCE we contributed a notice» of the l'cmal'kaule 
" limurito" rock occUlTing on the property of the Cole­
brook Pl'ospccLing Association) N .E. Dundas, and more 
recently discovered [Q extend in a more or less b l'oken 
sequence as far north as the Southern bank of the Pieman 
River, mining operations have been cHl'l'ied on there 
continnollsly, and have .invested the OCCUl'l'e nCe with 
additional interest from that point of view, HOllowed 
ex amination of the rock under the microscope, as well as 
in the field, has resul ted in furth er conclusions along the 
line of OUI" previous enquiries, and these we now submit. 

The mine has been made easily accessible from both 
Hingville and Rosebel'Y, being situate between those town­
ships. The "ock occupies the saddle of a hill about 1500 
feet above sea lovel, has approximately a strike of N.E.­
S.W" and has been pI'oved to be metalliferous for at least 
100 yards in width. Tho contained metals are magnetic 
pyl'ites, arsenical iroll PY"i tes, coppor pyrites, and a 
small amount of bismuth oxide, the coppel' combined 
with small golu and silver contents, g.ivin g the oCCur­
rence its chid economic value. The published assays 
of the mixed stuff state th e coppel' contents at fJ 'om 
1 % to 2 0'-0' The Govcrnment Ana lyst is said to have also 
ascertained the fJ1'esencc of 1 % of nickel and cobalt in the 
pyr!'hoti te eX(;l,minod by him. 

Geological ly, the rock is it dyke 01' intrusive mass, appa­
rent ly devC:'loped between slates on the eastel'U side and 
serpentine on t he west. rrhe intrusion has evidently ta ken 
place along 0 1' neal' th is line of contact, tho ugh it "wou ld 
appear to have come up at the top of the r idge through the 
slates in several branch es Or bodies, as horses of hard meta­
morphic slate have been left standing in it., to the annoy­
ance of the m iners. A clean contact is fonn ed, near 'which 
the slat.e, a q Uitl'tzo-felspathic variety, is ITli caceons, wi th 
chlorite and actinolite. Leaving the metal s out of con­
sideration, the dyke is composed of monoclinic pYl'oxen e 
(largely altered to u1'a1ite and actinolite) axini te, calcite, 
datholite, danburite, with a li ttle secondary quartz (?) 
chlorite and granular sphene, and a little talc in the l'ock 

-occurring fur ther north on the Clifton pl'operty. Vve 
are disposed to consider the presence of original horn­
blende not established. The axinite is in veins and 
massive patches, and is intergl'own with datholite, dan­
burite, and the other min erals of the rock mass. 
Professor A. Lacroix, in his memoir on the limurite of the 
Pyrenees, is of opinion that t,he rock does not belong to a 
definite petrograph ical type, as it is variable in structure, 
and i ts mincralogical composit ion differs in different pa.rts 
of the same mass. This remark applies with unabated 
force to the Colebl'Ook intl'usion, so far as the dyke as a 
unit is concerned. Looking at it in t.his way, it is 

-essentiaJly a pyroxeni te, which h eJ'e and th el'e receives tho 
addition ofax,inite and other h01'ic minerals. ,\There these 
minerals al'e developed the rock becomes locally limu1'ite, 
a composite J'ock con taining pyroxent:\ and axinite. It is 
agreed that the axinite resulted D.·om boric emanations, but 
how these were int.rouuced is matter for speculat.ion . , Vas 
the magmat.ic l'oserYoir below an independent unit in cOlll 'se 
·of differcntiation into basic and acid layers at th e t ime of 
intrusion ? Or was this spot on th e confines of two reser­
voil's, and were the boric vapoTIrs, which were carried up 
in the pYl'oxenic matel'ial, escapes, 80 to speak, from the 

* Proc, Roy, Soc" Tasmania, 18!)7, pp, I -H, 

neighbouring acid basin ? Axinite veins arc often found 
elsewherc inj ccLed into J'ocks already consolidated, but in 
t.his case it seems cleal' that the two elements cl'ystallised 
synch!'onously, Even in those pads which are veined by 
a.,"'(in ite we do not t.hink that t.he veining was later tl!an 
the consoliu<lt ion of the mass as a whole, nor that the rock 
as a whole had cmerged from the phasc to which both 
pyroxene and boron VapOlll'S alike belonged. Que part of 

, th fl intl'usion ma.y very well have advanced a little further 
in 1.he crystallising process while other par'ts lagged 
behind; and one result oJ this wonld be the somewhat 
heterogeneous character of the dykc as a whole, which, in 
fact, we observe. 

That th ere was a granite reservoir not far off is shown 
by the tourmaline-qual'tz porphyry to the west at the 
Sout.h Renison Boll mine, between which and the Cole­
brook 18 another OCC11r1'OnCe of axinite, in the form of 
"l..."X inite quartz veins, on t he West Coast P.A. sections, 
close to the gl'anite. A slide prepared from this vein "oek 
shows axinite, quartz, and an abundance of leucoxenc. It 
is noteworthy thtlt the axinite is confined to tho vein stuB:, 
as in COl'nwall, but there is no ocetlncnce of limw·ite. 

BOl'on VapOUl'i:i, existing in Lhe magma, and evoJvcd 
during crystallisatjon, undollbt.edly play a part in produc­
ing l)oth tourmaline and axi ni te. In COI'nwall both tOll r­
malin c and axinite are found in the granite contact zone, 
whi Ie other rocks, sometimos basic igneous ones, have been 
acted upon by granite wilh the same results. In t.he 
H ar tl': axini te and toul'maline occur at the contact of 
granite and diabase, and th is led Lossen to corrclat.e these 
two minerals. t In view of' these [acts, it seems to us very 
likely that the ,"Veste!'n granite 01' its ehans and the 
Colebrook pyl'oxinitc consolidated contempol'aneously. 
Plutonic solfataric processes, which were plainly in opera­
tion in the granite urea, as shown by the toul'maliue and 
axini te just referred to, may very well have liberated the 
boron vapours, which, travelli ng eastwards by easily 
imaginable channels, arrived at and were entangled in Lhe 
moving mass which cooled as the :lx.illitic PYl'oxenite at 
th e Colebrook. 'fhe "whole question of this occurrence of 
axilli te possesses a special interest for all occupied with 
the problems connected wi th the or igin of igneous rocks. 

Microscopical inspection of th e tourmaline-qu;u·tz-por­
phyry at the South ltenison Bell mille d iscloses a. gl'ound­
mass exjsting as a Mosaic of quart-z and tOlll'maline, which 
contains porphyri tic crysta ls of quartz and nesl.s of huge 
toul"lnaline and quar tz crysta.ls. There is no doubt as to 
the tourmaline. Its colour is brownish yellow and blue, 
often in one and the same crystal, strongly dichroic 
0> E, axis of maxim um elast icity II c. 'rhe t.ourmaline 
oft C11 en"wraps grains of quar tz. The qmu·tl': contains 
vacnum bubbles in fluid inclusions in considerable. 
quantity. 

Last year a note on datholite as OCCUlTing in the Cole­
bl'ook limul'ite was submitted by one of us to the society, (t) 
and we have since taken occasion to examine this mineral 
m icroscopically , I n thin section it is colourless, but in 
polarised light the interfel'ence col 011 l'S are h igh, comprising 
the tints of the second and thi rd orders of Newton's scale. 
'1'he double reiJ'uction is slightly under that of augite. In 
the only d irection in which the 001 imperfect cleavage lines 

t :iHn.:>sige Gesteine, H. Rosenbusch, 189H, p, lO::l. 
t Notes on some recently discovered and other minerals occurring in 

Tasmania, W. F. Petterd, Proc, Roy , Soc, 'l'asm. 1897, p. 63. 
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appeared the extinction was straight. No pleocrn'oism is 
perceptible. rrhe mineral contains microscopical fluid in­
clusions with moving bnbbles, some of which are easily 
visible with a half-inch objective, other bubbles are 
stationary. 

Another new min eral, which may be added to the list of 
components or this singulal' rock, is the boro-calcium sili­
cate danbw'ite, famous IOJ:' its crystallographic resemblance 
to topaz. It is disseminated through tho stone and 
abundant on fissure planes in glistening irregular crystal 
aggregates, looking like quartz; but with a hackly kind 
of fractnrc. It is colourless to pale yellow. Under the 
microscope the relict in Canada balsam is weak, a l ittle less 
than that of quartz. It gives allokiomorphic interlocking 
gl'annlar sections like grains of a quartzite, and is of startling 
limpidity. Its interforence colour is low, not above Lhe 
yellow of the first Ql'ller. Its only inclusions appeal' to be 
needles of actinolite. 

. On one of our slides we notice in the clear substance of 
the ::uinite some pale green sub-spheroidal and polygonal 

translucent crystals generally made up of rods 01' fibres' 
somewhat curved, proceeding from the periphery to the 
interior. These remind one of the decomposition pro­
ducts of borocite called "parasit.e" by Volger (:tI), a 
hydrous magnesian borate. The wavy fibres aJ'e suggestive 
of some of the forms met \'lith in preCipitations fl'om a 
saturated solution, and the phenomena seem to point to 
the existence of an excess of boric acid in the rock magma. 

As the serpent-inous anel gabbroid rocks at and to the 
west of t.he Colebrook must be more ancient than the 
Colebrook dyke, andl if our inwl'pretation be correct, also 
older than the phrase of activity in the granite basin, it 
follows that we have here some Jight thrown upon the 
question of the age of the granite of the West Coasl. We 
do not now formulate a th eory of i ts age, but simply 
observe that the limnri te rock will probably be ,round to 
constitute one of the factors to be reckoned with ill settling 
that question . 

* Zirkel, Mik Besch, min und Gesteine 1873, p. 22(;. 
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NEPHELINE AND MELILITE ROCKS FROM SHANNON TIER. 

BY W. H. TWELVETREES, F.G.S., AND W. F. PETTERD, C.nf.Z.S. 

"TE received recently from the Mines Department some 
specimens of rocks from the Shannon district, who1'o they 
had been looked upon as indicat ing the possible occur/'cnco 
of tin and gold. Mr. George Allison, of HuntcJ'ston, kindly 
supplemented these, and outlined £01' us theil' geological 
Deell lTonce on that estale, and fi'om his descriptions we 
arc able lo indicate broadly the features of tho locality. 
The Shanllon TicI' {onus there a high plateau of mesozoic 
dolerite which rises a thousand feet above the PCl'InO-CUl'­

bOlliI:cl'ons caunh-y at its base. On tho slope below lhe 
Tier aJ'c small rounded or conical hills of a clark grey, 
slightly bluish, basaltic rock; and at t.he base of or beneath 
the flanks of Lhese is a stl'ange-Iooking COl;\l'SC %eolitic rock 
called locally "toI1l'0laline-T'ock." Thi ~ is as mnch as can 
be staled at present respecting the geology of this rathcr 
remote place. 'rho presence of gold is said to have been 
established in the tourmaline-l'oek, but an assay by the 
Government, Analyst did not confirm this. 

The locality g ives us three varieties of. ~ruptive rock, 
viz., Ole 1vfesozoic dolerite, the so-called tourmaline-I'ock, 
and the bluish basalt. We may here anticipate by diag­
nosing the psendo-tow'maline rock as nepheli llite, and the 
basal t as melirite-basalt. The geological age of these rocks, 
so fal' as can be hazarded without examination on the spot. 
is pl'obabIy PerIllo-Carbonifel'ous for the nepheline and 
melilite rocks. The doleri te is cOllsidcl'ccl to belong to lhe 
close of the Mesozoic era. 

Do/t"rite.-Thi s varies in degrees of. coarseness, but is 
the typical ophitic dolerite which occupies the summits of 
the Central Ti ers, and of num erous mountains in evory 
part of the island. It . is a holocrystall ine plagioclase­
augite rock, structurally diabasic, and sometimes, where 
the augite is chloritised, merging into d iabase. The weIl­
formed })l·jsms of labradori te felspar , sometimes long and 
slender, sometimes stou t and shol't, are cemented together 
by the augite mineral; and th ese two elements have com­
bined to form a non-vitreous massive rock of essentially 
the sam.o mineralogical constitu tion as gahbro and bas,~lt, 
but as regaJ'ds grain and str ucture, intcr1Ueuiate between 
the two. If we could follo ·w this rock to its deep-seated 
roots in t;he ear th's crust, where the pI'essure was g l'eatol' 
and the process of crystall isation correspondingly slower, 
we shonld probably find it existing there as coarsely 
crystalline ga bbro. On the other hand , we mnst not 
regard its present surface as in any way its original one. 
Much of it, as wen as all the overly ing rock, has been 
removed by denudation. Admitting its inlrusive natuL'e, 
there a.l'e two theories of its occunence which press their 
claims fol' acceptance. Seeing that its internal structure 
agl'ees closely with that of diabasic sills, has it spread 
latel'ally from fissures covering np underlying rocks, and 
leaving an exposed surface no,,,, owing to the l'emoval. of 
the overlying strata? On this hypothesis, the dole rite on 
the tiers and the moun tain tops is only a capping, and 
shafts sunk through it would pierce the st.ratifieu sediments 
belm\-'. The level contours of the siuimentary beds 
abutting on tho sides or faces of the Tim's, and simu lating 
infl'apotiition, have suggested this explanation, but we have 
had no dt:!n1onst:l'i:lt ion by any actual tr ial. The enOl'mous 
thickness of the dolerite is greater than that of any sills 
known to us. 

The second hypothesis is that what we see represents the 
massive intra-telluric part of an immense body of eruptive 
rock, which, as a whole, never r eached the sur~ac~, but · 

which everywhere th rust ont lateral dykes, parts of which 
we can still trace in t.he coal nleusures. Eit.her explanation 
is surrounded with diffi cult/ies, which extended observation 
alon e can solve. rrhis dolel'itic rock is a pl'oduct of the 
gabb.ooid magma; but we now pl'oeeed t.o notice an entirel y 
different class of I'Ocks, lhose which have issned from what 
Rosenlmsch calls a theralitic eruptive magma. Deep-seated 
rocks give the key to the relationships of the volcanic 
ones. Hence in modern peil'olob,'Y the latter aJ'e ]'cferrcd 
to or compm'cd with t.heir plutonic represcntatives. 
Theralite is a pl lltonic nepheline + lhne soda .felspar 
(occasionally pot.ash felspal') rock, the deep-seatcd parent 
of nepheline and molilite hasalts, 

J.Vcphelinite.-This is a neph cline-augHc rock. A brief 
ex.amination serves to show that the long black pl'isms 
which form snch a striking featul.'e are not toul'Ina.line but 
augite. The interstices between the prisms are occupied 
by light brown and yellowish nepheline, which has often 
decomposed and originated snow-white I'adiated aggregates 
of the Zeolite natrolite. The proportions of augi te and 
nepheline vary greatly. Sometimes t.he augite is extremely 
abundant, othel'wise more spari ngJy disll' ibuted. 

The minel'al constitution of thc rock may be stated as 
follows ;-

E~sentia.l minera l"! = ~epheline, u.twi te . 
• >\ cces;:ory minerals = Olivine, sa.tli~i lle, apatite, mclanite­

gtt.rnet, magnetite. 
Secondary minel'~t1s = Na.trolite, serpentine. 

JWicroscopical characte1's.-The structure is holocrys­
talline, h ypidiOln orphic. No gl'oundmass is present. 
Nepheline, generally, forms about one-half of the ent.ire 
rock, sometimes more. It gives large sections bounded 
by rectangular contours, margined with iron oxide, and 
somet.in;:tes pen etrated by augite. Its substan ce is m ostly 
conver t.ed in to l'adiating natl'olite : some patches, however, 
remain water -clear. The cleal' nepheline encloses slender 
rods of apatite, as well as othel' needles, whiCh, fJ'om theil' 
oblique extinction, we surmise to be augite, rrhe natroli te 
gives beaut.iful fa n-shaped aggregates, polarising in grey,. 
low yellow, and orange coloul's. 'rhe nepheline crystals 
are often cut up by rectangular cracks. . 

The augite is in lar ge prisms of greon to violet tints,. 
sometimes showing both coloul's in the same crystal. Its 
ma.xim um extinction angle measl1 l'ed from t.he fissure 
lines is 45°. It encloses prisms of apatite. A prominent 
elemen t ~f the rock is apatite in long t ransversely-jointecl 
rods and prisms, some of which are lal"ge enough to be 
v isible to the unaided eye. Olivine is an inft'equent 
accessory. It has crystall ine contours, the usual l'ough­
looking sur face with irregular cracks, and is associated 
with some serpentinous material. Some orthoclase felspar 
is also present in small quantity. Its transpaJ.'en cy indi­
cates t.he sanidi ne variety. 

No one who has scen the familiar slides of the nephelini te 
(0 1' nepheline-dolerite as it has been called), of Katzen­
buckel in the Odenwald, can f.ail to recognise the same 
type in slices of this Hunterston rock. The latter is th e 
same rock reproduced in the Southern Hemisphere. The 
specific gravity of an average specimen was ascer tained to 
be 2'66. 

Melil'ile-Basalt.- Associated wi th the nephelini f.e is the 
basaltic rock of the small conical h ills refer red to above. 
1'his is dark grey compact basalt, with porph yri tic olivine 
and sometimes porphYl'itic augite. It has a sp. gr . of ;')' 15,. 
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and d issolves to a large extent in ReI. Microscopically, 
it is seell to consist of crystals and gl'ains of olivine in a 
gronndmass of crystals of molilite, accompanied by 
perofs].;:ite or p icotHe. It conta ins no feispar , neither do 
we detect nepheline. Nephelin e, ho,vev£: l', occurs in rocks 
in such a form as often to be only recognisable by chemical 
luethods, and hence it would perhaps be unsafe to assert 
its total absence h01'O. The mcl itHe is the most inter­
.esting elmn ent, as we believe it has not been recorded 
previously in Australasia. It seems to occur only in 
one generation, and in thin section yields two £ol'ms­
the pr ismatic vertical and the b'ansverse section of the 
prism. The boundaries of the prism arc imperfect, show­
ing crcl1ulated contours, and the elongated sections show 
a peculiar mid-I'iu 01' median line, often beadod, sOllletimes 
repeated. as several vertical lines when the crystal is broad 
enough. Accordin g to Dana,*' the peg structure of meli­
lite, ,yhich consists of parallel peg-like inclusions passing 
from the base inwards, is not al ways easily seen. ';Ve 
have not seen it in the Huntcrston rock, nor in our slices 
of luelilice basalt from th e Capo di Bove, neal' Rome, and 
from the IIochbohl, \VUl'ttemberg. The transverse sec­
tions of the minera.l in our rock have the grey interference 
colour of felspur, from which, however, they can easily be 
tiistingnished uy thei r crenulate contoul's and isotropisrn 
.in basal sections. They a re mostly, but not always, water­
clear, while the longitudinal sections show a prevalent 
gl'anulation of the substance of the mineral. There is 
none of th e blue interference colonr, which is sornetiTnes 
seen, for instance in the Hochbohl rock. Dana regards 
llleWite as crystallising in lien of plagioclase. but Roscn­
buscht mentions the fact that while augite and mclilitc 
exist in the rock in varying proportions, their sum 
I'cmains constant, and that comiequently melilite takes the 
place of the augite, and not of f:elsp<lr. lIe correlates 
~nelilitc -basalt with the tr<lchydolel'ite-limburgite series, 
Short pl'ismatic and g1'anular micl'o!itcs al'e abundant; 
these are probably augite ; neverthelcss, the structure is 
holocrysLalline. There arc numerous minute octl'ahedra 
and grains of a highly refractiyc dar k or imperfectly-trans­
lucent min eral, which may be spinel or pel'ofskite. In 
Qne section we have observed a yellow gal'net. 

'" A Text-book of i\,[ineruJogy, E. S. Dana, 1898, p. 427. 
t Elemente dcr Gesteinslchre, H. nosenbusch, 18U8, p. ;{59. 

\Ve have noticed an extremely fi ne-grained variety in 
which augitc is dominant in the porphyr itic form as well as 
granular . This would appeal' to be an intormediate or 
aberrant form tending towards th e n epheline melilite 
Lasalts. 

'rhe families of nephelinite, nepheline-basalt, and meli­
li te-basalt are separated uy Ros~nbusch decisively f rOIIl 
ordinary basal ts, with which , he says, they have n o sort 
of relation. He groups the three first-nmned fami lies 
geneticall y together, bound to each other by ties of 
geological valency and association, and fOl'lning an integJ"al 
volcanic OJ' effusive for mation, "hioh (with the trachy­
dolel'ites, tephri tes, leucHe rocks, limburgites, and augi­
tites) belongs to thel'alitic magm as.! 

"Ve may h ere add that ,ve have not yet detected nephe­
line in any of the other rrasmanian basalts . rrhe crystals 
for-merly attribu ted to nepheli ne in the T o]'tiury oJ ivine­
basalts of NOl'thern Tasmania have always seemed to us 
to be so invariably associated with longi tudimtl sections of 
apatite as to make it probable that they "'ere the hexagonal 
lransverse sections of the same mineral. A similar con­
fusion Seems to have occtlrred -with respect to the Tertiary 
basalt of Phill ip I sland, Bass Straits. In a letter J'ccently 
r eceived from Pro f. G. H. R. Ulrich, of Dunedin, he 
informs us that the latc Mr. Cosmo 1\ewuc1'1',)', not long 
befol'e his death, analysed the so-called nepheline of that 
rock and found it to be apatite. One would, however, 
expect nephelin e-basalts to Le associated with nephelinite, 
and it is highly probable that tho Shannon district will 
still be fonnd to yield those lavas. 

Viewed from a Iuining point, t.hese peculiar basaltic 
rocks do not offer anything pa1'ticnlal'iy encotll'aging. As 
they are unique in Tasmania, there is little USe iu com­
paring them wi th minet'al-beuring rock:s in olher parts of 
the island. The few localities in the world where such 
rocks arc known to oceul.' fU'e not notewort hy as m in ing 
ones. The rocks lll'C altogethe r incongr uous with the 
notion of tin 0]'0 OCCUlTing in them ; anu though gold is 
not intrinsically an impossible m etal, d isll'iuuted in 
excessi vely small quanti ties as in SOIIlO other eruptive 
rocks, such as the Port Cygnet- phonoli tic trachytes for 
instance, yet payahle gold is, so far as we are aW<.11"O, 
en ti rely un recorded. from this family of stone. 

JOHN I VA IL, 
GOVER~MEN '1' P 1l.tN'l' .fo:R, 'T ASi\-J.a. XI .A.. 
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