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The North Pieman and Huskisson 
District. 

I.-INTRODUCTION. 

(1)-PRBLnnNARY STATDlEIIT. 

During the past few years the portion of the N ortb Pi ... 
man country on the Read-Rosebery mineral belt h .. beeD 
attraotiog ... naid ... able attention, more .. pecially at Ind 
in the vicinity of the Cbeotw and Pinnael.. Min... Th. 

"'" very large pyritic depoeits of the Cbeotor Mine, which a few 
yean ago were considered of no .... nomic value, have been 
developed and e"ploited for the recovery of the pyriteo 
... ntent to supply material for the sulphuric acid works of 
the Mount Lyell Company at Yarraville. The Pinnacles 
Mines have also received attention at different times during 
the past 20 years. Prospectors and mining syndicateo have 
been operating there almost continuously ainDo the dis­
... very of the deposite, and have done much to' develop 
these zinc-lead and ... pper lodes. In later years these 
mines have attracted the attention of inveotorl following 
the developmeat of the very large Read-ROoobery zinc-lead 
deposits, but chie4y on account of the reported luocessful 
direct treatment by electrolytic' methods of the comple" 
ores of that district, and the consequent enhanced value 
placed upon thooe mines. 

In view of these facts, the writer 10&1 instructed by the 
Department to examine the North Pieman country, and 
prepare plan. and reporls of that diotrict. Advant&j(e 
W&I taken of the OCC&IIion of thio visit to eJ:&mioe allO tile 
Sterling Valley country, 5 mil .. BOUth of Tullab. 

(2)-GENI!:RAL STATEIIEIIT. 

The work outlined in t.hio report was carried out during 
the period e"tending from the 17th November, 1917, to 
the 17th January, 1918, and i. the continuation of that 
completed during the summer of 1914 'n the adjacent 

. area to the BOuth (the Read-Roeebery diotrict) by Mr. 
Loftus Hill. ('). The geological map accompaoying thi. 

(I) Geo1opct.l Survey o(T.uuftia, s.n,tin No .. 
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bulletia iIlciudes the major portion of four milaera1 charta, 
vis., the M1l1'IIhiac., Mount }farrell, North nu...u., ..... 
the North Pieman and a...a.,n. The maiD object of 
this UTanpment i. to p.-Iit further information oon­
-mug the diatrlbution of the varioua fOl'lllationa, and 
alao to include on the one map the .....u iaolated ...... ill 
the vioiDity of the Sterling Velley Mine, d-.ibed alao ill 
this report. Thia.,ork ... u..m.l oat. with the aid of 
the milleral cbarta of the diatrieta, Ilrawn to a lCIIIle of 20 
obaiDa to one iIlob. The top If'pPo f_urea .... mown 
IDOl'8 accurately on thoee parte o«Npled by mineral 1_; 
the location of the more ~t featu ... beyond the 
au .... eyed area ..... determined by prismatic OODlpua and 
obain, and may be taken u subotantia11y correct. Some 
difficulty ..... e:rperienced i'n the location of the Bilv .... Falla 
Mine, the aectioae of .,hiob .... charted u beiDg 21 mil. 
due "eat of the Pinnael .. , wheriu the more oorrect poai­
tion is 2! mil. distant on a _ 11;0 .eat of north 
The lack of oomp1ete field mapa of this mountaiDoaa region, 
the almcet impenetrable groWth of horiso1IW ..... bauera 
acrub oovering the ... eatam uction , and the comparative 
inaooeaaibility owing to the oondition of diarepair of the 
few foot-tracD traveni~ the diatrict, made it impractic­
able to carry out in detail a oomplete geological aurvey of 
auob an exten.ive tract of country ill the mort apace af 
time allotted for the work; tIlenfon the meet weatarly 
portion, _ the HuMi. r RW., "'*I!avirg received the 
attention requi1'ed, wil1 '!I£I' 'be Ail: • III this report. 

The atudy of d....u ...... ~ ~ to thoee areu 
where lode. are located or wt.ere mID", development is 
being carried on. ' There are very few: pl_ where good 
Btratigraphical aection. are e:<poaed. The cutting. of the 
Emu Ba1 Railway present opportuniti .. for .... logica1 
eumiDat.ion not obtamable under natural oonditIons; but 
the p" .... al 00U1'88 of the reil_y liDe, and alao thet of 
nearly all the creeb, ia mendioaal, the appro:<imate tread 
of the otrata, and therefore only a abort crOll aection . is 
available bare for Hamination. Th. aurface of the land 
is covered either with a clayey ooil aupportina dense foreat 
growth, or with peaty soil upon .hiCli 0111,- button-graoa 
and allied plant life cen 8Ubaiat, and outcrop" of atreta 
.... f_. 

In IOID8 ..... the D&IDfIII of creeb and 1IIDUDtaina bave 
beeol altered. This practice -is or to 1_ to confuaion, 
and 80 baa been diaoonntenenced ill this report, the origiDal 
nomenclature in all c.... havine been retained. In the 
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uncharted areas some streama of coDliderahle aise--tribu­
tari .. of the Huakisaon River-have heen named by the 
writer after the Mrly e.zplorere of th_ districta. 

The mileage pegs along the Emu Bay Railway, which 
formerly were marked from Guildford Junction, have been 
r&08ntly adjueted to commence fl'GlD Burnie; aooordingly 
theae alterations are recorded on the geological map. 

The heighu, above _level have heen calculated from 
an.roid readings baeed on the level of the GOntour pegs at 
the Cheoter Mine. 

For the purpose of reference the old numbers of for­
feited mineral 1_ have been retained in this report, and 
appear on the geological map. 

(3)-AcKNOWLBDGIlENTS. 

The writer d .. i.... to eIpr... his appreciation of the 
courte8y and hospitality extended to him by many resi­
denu, of the district during his two months' visit. The 
aasistance rendered by Meeore. J. H . Astell, A. Midoon, J. 
Fulford, A. E. Bruce, S. Smith, D. Snowdon, F. Grubb, 
and P . Waller greatly accelerated the work of the investi­
gation. 

The writer wish.. also to gratefully acknowledge hi. 
ind.btedn_ to Meeore. Basil Sawyer, G. Barker, L. Wil­
liam" A. C. Gordon , A. Goldstraw, and A. D. 'Sligo for 
much valuable information receiVed. 

The writer was accompanied OD this eXpedition by Mr. 
Edward Higgins as fi.ld-.... i.tant. It ia a pleasUTe to 
acknowledge and to place on record the .plendid and effi­
cient services rendered by him. 

(4)-LocATIOH AND AREA. 

The district to which thi8 report r.lates i8 in the south­
eastern corner of the County of RU88ell, north of and 
adjoining the diatrict of Rosebery, between the ij:uaki880n 
and Murchison Rivers. The major portion of thi8 area lies 
on the DOrth side of the River Pieman. The Dearest .set­
tlements are Tullah, 6 mil .. to the eastward, and Rose­
bery, 7 miles southward. The main centre of population 
i8 Zeehan. 28 miles by rail to the 8Outh-weot; the seaport 
of Burni. i. 63 miles diatant in a north-easterly direction_ 

Th. area deocri~ ia 80 square mil .. in exteGt, and ia 
8 miles wide in an east-west direction, and 10 mil. from 
north to BOUth. 



1I.-PREVIOUS LITERATURE. 

Although miDeral cIDcoveri ....... mad ... far back .. 
the year 1891, no detailed dmoription of th. ore-d~ta 
or the pol"(D' of t.b.ia important field hu beeR pnb1iehed 

. up to tlIiI time. The I\rst 011icial reoord of mineral dil­
GOVen.. of economic importanoo in thio .... iI contained 
in a report written in 1891 b)' Mr. A. Montcomery to th. ' 
-8e0retary for Min ... (') ThiI.-rt brietly deacribeo the 
countl"y travened h7 the route of the propooed Waratah· 
to-Zeehan Railway .... d ref.....- is made to the diaoovery 
of galena by J. Lynch in Roeo Creek. a tributary of th. 
Huakioeon. Writing in the _Iy part of the y_ 1892. 
Mr. Monttomery oteteo th.t very f_ r.roopeoton have 
been at work in t.b.ia area owing to th. cWIIculty of -
and to the financial depreooion at that tim •. 

Attention wao again dra ..... to th. cIiotrict in 1896 hy 
the dilcovery of a 'arga pyriteo outcrop by M...... Kef­
ahaw and Sanderoon. Mr. J. Harcourt 8mith(') writee 
an aocount of hiI viait of inopection to thio mine in July. 
1897. In t.b.ia report he ref... aloo to the Cutty Sark 
group of oectiona. and to the Hewkeobury eectionl on the 
"""th aide of "'-e Pieman, which are inclnded within the 
ccmpaoo of thil discueoion· 

In the year 1900 Mr. W. H. Twe\v .... (·) paid .. 
hurried vilit to Ke'lhaw'. biocb (Cheater lIine) and the 
Cutty Sark group. near the Pieman River. on 'his return 
journey from an uaminatiDn of the lit. F ...... ll _. At 
the time of Yr. Twelvetreeo' viait very little d""e\op­
mental work had been done. Th. ore had been upooed in 
one trench only. and a tunnel. 50 feet below the treDch, 
,.ao being driven to cut the lode. A abort deacriptioo of 
the min.. ..nd lOme of th. geolecical featureo .. lUch he 
obeoned ... rout. iI ccnteined in a pnblication of tha 
year . Very littJe work of any importanoo hu heft done • 
on theee mining propertieo. exoopt at the Cheater (Ker-
aha .. ·.) and Pinnael .. Mineo. ainoo thooe reporte ..... writ-
ten. and the dmoriptiODl of th.m are. in the mUn. applio-
able to-cIay. 

(OJ Vi .. •• JI .. ~: "1IopoI:t .. the CoeD..., Tta_ br ,be 
JIIOIIOIOd w.-. .. -_ .. Rill..,," 18111. 
- (II) YideJ. BIII'eRI't ....... : ,,~,,""""PSeW.ln'h.1K'IIgb­
bcarbood of Jlt. _.81",",,10, ilL ..... aatI Lon Dora," leul. 

(4) 1'~ 'If, R. TweI ........ : .... part 011 lb. Mt. FUNn Dh.triet," 
1lI0II. 



IlL-HISTORY. 

The nearest settlement to the North Pieman and Hus­
kis~on district in the early prospecting days of the western 
division was Waratah. This town was made the base of 
operations for all expeditions, Dot only to the neighbouring 
districts, but also to such remote parts as Zeehan and 
Heemskirk. In later years the coastal areas were more 
convenientJy reached by means of the vessels trading to the 
ports of Strahan and Trial Harbour, but Waratah remained 
the starting point of expeditions to the North Pieman and 
Hnskisson country until the coming of the Emu Bay Rail. 
way, which, passing right through the area from north to 
BOuth, brought the district into easier communication with. 
Zeehan . \ 

In the history of this area the year 1890 ·.vas s.gnalised 
by the discovery of silver-lead ore at Ross Greek, a tribu­
tary of the Huskisson River. The discovery was made by 
Mr. Jack Lynch, who was a member of the party engaged 
on the construction of the HuskissoD valley pack-track 
from Waratah to Zeehan, and was named by him the 
Silver Falls Mine. The district did not benefit immedi­
ately by this discovery, as the nature of the deposit was 
such as to preclude the possibility of its turning out a 
payable mine at that time. This area was visited by Mr. 
A. Montgomery in 1891(5), who remarks, inter alia:-

" The country to the north of the Pieman has been 
as yet very little prospected. Until opened by the 
pack·track down tbe HuskissOD valley, and by Mere. 
dith's cattJe·track (now being marked through), it was 
almost inaccessible, and since the Completion of these 
works a cessation of prospecting, owing to the pre­
vailing financial depression, has taken place, so that 
up to the present time very few prospectors have been 
at work. A fair amount of success has, however, been 
even now attained, several groups of sections having 
been taken up in the vicinity." 

Mining interests in the district remained dormant for 
several years, until in 1896 two men named McGuiness 
reported the discovery of rich copper ore at the Pinnacles 
Hills, which was almost immediately followed by the dis-

(') <I ReplI),' on the Country Travel8ed by the propmed Wa"fl.tah-to_ 
Zeeba[l R"UwIIY." 
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covery of the big pyrites mine (now known .. the Cheater) 
at Mount Kenhaw by F . Kerebaw and H. Bandenon. 
Previoue to 1896 this area w .. little known, but in tb.t 
year the di8lrict came into prominenoe more on account 
of the alluvial gold diooovery in Strong'. Creek than by 
the develop_t of the more importut known lod. or 
the diocovery of n .... on... TbMe deftlopmento g.ve a 
greet etimuIue to proopeeting ...-, .... oaope of which w .. 
• tended .. flU" weat" the 1I~ Rber. The _eral 
emalI compani.. which had suboequatly been formed to 
develop their holdinp at ~ .. , amalgamated tbeir 
iat.ereBte UDder the n .... of the T'sm,ap;an Pinuacl. Pro-
prietary Company Ltd. Mr. AI •. Poopl ...... plaoed in 
ohlU"ge of the mining operationa, which .... e OIIIlducted 
under the direction of Mr. A. T. Brown of the Inter­
colonial Opt.iona Development and PurchaM Mining Com­
.pany. The reonlte of tIUo work, altbo",h in many reopect.s 
decidedly _oonraging, we ... conlidend uneetiofaolAlly, and 
active operatiou ceued. 

At thil time 1[enhaw'. blocks were plaoed under offer 
to Mr. John Godkin, who had certein ptoepecting work 
performed, inclnding the .i~ of • abaft on the o.-.body 
tome distance south of the maIn womngo. Theee worb 
failed to e"pcee ocpper or zinc-lead ouIphiCle ore in payable 
quantity. and 800n after the 1_ were forfeited. 

A pyritic lode containing pocket. of galena ..... 
. uncovered on aectiODS west of Kenhaw'. block. charted in 
tbe nam .. of A. C. Gordon and W. G. Pybue. 

Betwoen 1897 and 1900 the Emn Bay Bailway, ocnnect­
ing the mining centreo of tbe ... eetet'n division witb tbe 
_port of Burine, was built, thu. providing tranoporte­
tion faciliti .. to the min .. of the diotrict. NatnraUT the 
completion of tbiB line waa the direct meane 01 gbtng a 
decided impetue to mining in thi. are., especially to cer­
tain prop.rti .. near the Pieman River cr-mll· l'oreover, 
a number of lod ... were expoaed in the rail .... y .... ttingo at 
IOveral pointe between the 69 and the 66 mll-r-pell'. 
Th... lod.. contained enoqb ocpper and il'OJl pyrites, 
although not in eufficiently payable quantity, to enocurage 
proapecton to furtber effort. Durint the _t fa ... yean, 
for a number of reasonB. the minee were abandoned. Sin"" 
tbe year 1899, very little d8V4lloptDfl1lt"'- bad been car­
ried on .t Karabaw'. Iron Blow, wdil in 1908 lob. T. O. 
Thomas. the I ...... r~ the proapeativa value of thil 
enormoue deposit 88 a pyrite produoer, decided to offer 
tbe mine for aaIe to tbe Mount Lyell Company. The 
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arrangement. for the purchase were made and completed in 
that year. The mine at this time received the name 
" Chester." Exploratory work, under the IDperviaion of 
Mr. Luke Williams, was begun by the Mount Lyell Com­
pany in the summw of 1908 .y cutting a aeries of long 
parallel trenches a....... the o ..... body. The preliminary 
work showed tbe existence of a promising body of ore of 
considerable dimensioDs, and more extensive operations 
were begun, including the open-entting of the ore· body at 
selected points, and the further exploration by diamond­
drilling. During the period extending from 1909 to 1913 
inclusive 4eve]opment and exploration were carried on 
sy.tematically, and a considerable tonnage of first-grade 
lump-ore, carrying over 37 per cent. sulphur, was .hipped 
to the sulphuric acid works at Yarraville. The develop­
ment work is regarded as having proved the ore-body to be . 
continuous over 1500 feet in leagth And 300 feet in depth. 
In 1913 tbe working costa had increased so mucb, owing 
to the n-;ty of removing large quantiti .. of second­
grade material to get at the first-grade ore, that active 
operations were discontinUed. 

I n the early part of the year 1917 a lease of the pro­
perty was secured by Mr. A. E. Bruce, on behalf of M ...... 
Cuming, Smith, and Company, who, proliting by the dim. 
enlti .. experienced- heretofore, deoided to subject tbe ore 
to preliminary treatment. This company is now engaged 
upon the erection of a concentrating plant to treat the 
lower-grade ore dumped lI.ud the un mined are of second­
grade. 

About th .. yoar 1908 the Pinnacl .. properties came into 
prominence again. Mr. Richard Watkin, repreaenting the 
Trimetallic Syndicate Ltd., carried out extensive explora­
tory work on the properti .. , and uncovered the lodes at 
several points. In 1911 .. n option over the properties was 
secured by the Mount Lyell Company. Under tbe direc­
tion of Mr. Luke Williams the ore-bodies were carefully 
oampled. and further exploratory and developmental work 
was carried out. 

At the time of the writer's visit all operations had 
ceased. The shafts ·were full of water, and some of the 
tunnel. were impaeoable because of the faUen rock and the 
accumulation of bydroUs oxide of iron sediment. The 
development may be regarded as tho result of the work 
of a fpw mt"n extending over a long period of veRn. 



IV.-PHYSIOGRAPHY. 

(l)-TOI'OGunY. 

(/J)-G ...... '" D.""pt'''''' 
The area under review emb ...... one of the 1DOIIt ruaed 

portioaa of the _t cout. diviaion- Hri. of high hillI 
and deeply .u-cted velleya. heavily clothed with denee 
forest growth. follow one &D9ther ... mingly in endl_ suc­
OIIIiOD. 

The topograpHy generally it one of hig~ .elief. and may 
be regarded as the phyoiographic eontiJluation of the 
alij .... "t areas. The m/Jlll; prominent topotraphic f .. tuno 
of thit area are due to the occurrence of ero.ion-reoiating 
porphyroidl standing out llightly above the upland aurr .... 
and to the bold configuration , .. u1ting from the corroding 
effect of the Pieman River. The.... it al1DOIIt wholly 
oocupied by p..siluriUI oedimentAl. tnlh. and felaitic lava 
flows. which coaatitnte pert of the old peMPlanded aurr ... 
reocguiaed by earlier write.. in neiilhbouring districtAl. 
In Pleiatocene time. glacie.. invadecf the district. and 
occupied the main depreMio.n_wlUch .... both widened 
and deepened- leaving much evidenoe of their action in 
vast' accumulations of g1acial deImI. The .... eral effect 
of the glacial activity on the topcillaphJ, hae been to widen 
existing valleys. and to' obliterate &DJ _UMqualillieo on the 
land IUrf.... leaving only subdued laIUa in the placo of 
rugged mountain •. 

Periodic changes in post-glacial time heve braUCht about 
alternate stag. of alluviation and degradation as exhibited 
in the 8uccesaive wriatiODI!I in the oom~tion of the 
ftuviatile terra ... observed on the hill sid •• far above the 
preeent bed of the Pi_ Rive.. The nature of the ter­
..... and fluviatile depoeite alfordl lOme evidence of the 
IUOCOOlive movements operating to produce the present 
topographical features. At the railway bridge. the bed of 
the river it 110 feet below the broad flood-plain extending 
one-half mile on either side. and 2M foet bolow an earlier 
flood .plain. the remains of which are _n &I terraoos of 
fluviatile material in the railway cattingo towardl Farrell 
Siding. The earlier flood-plain it oocupied by riveMr8lh. 
compMOd mainly of quarts pebb\ea. varyin!l in lite from 
very fine \'articles to piecee 6 in~ in dIAmeter. The 
bulk of this mateiral is 00&_ gram. The formation of 
this deposit indicates a period of gradual IUbsidence. 
After a short period of stability . a gradual uplift of the 

• 
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region followed, giving renewed power to the river, whioh 
lOOn earved ito couree through the Iooee w .. h, and more 
aradnally through the bed-rook, until it reaebed the level 
of the later broad flood-plain. The river at this level had 
reached the limit of ita eroeive power J and spread over a 
considerable area. The su .... ding uplift waa the oom­
mencement of the present cycle of erosion. The river soon 
paaeed through the alluvium, and is now deeply entrenched 
within ito former channel. The bold OICarpmento and the 
deep precipitous gorges are further proof of the compara­
tively recent elevation of this .. ea. This elevation of the 
country is not reetrieted to the particular region in qu .. -
!.ion, for there are raised beaeh .. at Mveral pointe on the 
West Coast. Mr. Warli, in hia report on the Mount Far­
rell Mining Field(') in 1908, refers to the river terraoeo 

-of th. Mackintosh Valley as providing evidence to prove 
that the uplifting of the regign weB not elfeeted by one 
limple movement, for there are still traces of two river 
terraoeo left in the undenuded river-waah at a point a 
little north of the town, and ... eat of the Mackintosh Mine. 
At Strahan, the Tertiary beds are known to form raised 
beach .. , and numerous terraoeo of gravel are recorded. 
Raised beach .. of recent sedimente hav .. been recorded at 
Co,,'s Bight by Mr. Twelvetreeo('), and it may be that 
lOme pam of weotern Taamania are otiJl undergoing ele­
vation. 

The age of the alteration of level in the North Pieman 
and Huski8lOn area cannot be e"aet)y determined, but 
it ean be placed within narrow divisions of time. The lirst 
uplift ..... certainly Pleistocene, for the glacial debris h .. 
been disseeted by the major water coursee; the eeeond 
uplift brought about by the preoent erosional cycle ... hioh 
has resulted in the rivers beooming deeply entrenched in 
the bedrock below the flood-plain, and probably took place 
io late Pleistocene time. 
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L>okiDg ..... ard _arda the _ fl'lllll a pl'llllli ....... hill 
u a ........ point. a .......ubIy _ horimo is pI rtrl. 
A c1_ o ...... tion mow. t.Iaat \Ida eleYMed aurtace. whiola 
at ODe time noocI at a 1IIIICIIl ......... n. it d~ 
by nUJlUll'OUa J'Duthfnl ilia _, .mac a YfIr! ~ 
"'Pography. n..e __ • 1D_~""raIlY in a.out.h-
erly directiqn tow.rd the IIIlIjar . .......... the 
Riwr Piamall. have .. l"f'Od deep cJwIIItlt IlOO to 1500 
fe.et in depth. H_ and tJlaA ...... arfaee of the 
peuplain. a f_ Wunded BUUIIIIi.t., ..,. u KounU Ram­
IIIQ', Panon·. 1LIod. Livinglltone. aad ~I occu· 
pied by 1he more reaiaYat ,...mte ~C+ .bnd out &I 

reoidual peab of ........ 01' monadnocb . All t\IIat twnaine 
now of t1.e old peneplain are the anmeroUi na'rrow ridgea 
lying betw_ the waterwaya. The elevation of tM higheat 
of theM ridpe in this area is 1800 to 11100 fell; alIove lea­
level. and from 8&0 te 1200 feet aboft the pi' Int dRin- -
age level. 

That the diueetion of the penooplain had _ .... oed 
prior to the glacial invasion ill Pldd L'IIDe time, there ia 
material evidence to .ho .... ('>; bot .. ~ rejuvenation 
of the Itreama. which are still tv aIitfto the baoal level of 
oorrosion. resulted from the sen- of ..pifM occurring in 
Pleistocene and Post-Pleistocene .... pNbably during 
the glacial period. From a number oi .-.id readingo 
taken at the level of the main 800d-plain. and at the moat 
.elevated .. ace. it hal been ucertlmed with eomo d ....... 
.. f aoouracy thet the lIrat uplift in Pleistocene time _ 
about 400 reet; tke ...... _t of the eooond nplift.-t be 
determined in this manner. u the ri ...... after boring cor­
roded ito preeent bed 110 feet Wcnr the flood-plain. hal 
DOt yet reached a stege of maturity. 

(e) TA. JI ........... 
The mountaina of this area eonaiIt. of the hi&beot eIOIion 

reoiduala of the old peneplain. aad are ~ ...,ribed as 
a sori .. of roughly parallel ri~ diriW.1I.f 1Ietp. narrow 
valleya. Few of th ___ ......... to 2000 feet 
above soa-I.vel <>r 1200 to 1* feet above the piedmont. 
The outatanding topographic 'eator. pnoented hen i. the 
bold outcrop of felaitic rooks ooc;upy.lq the ...tern por-

. tion of this area. Thi. igneous belt ou~ unbrokenly 
for over SO mil ... and for"", the go6gr= aais of the 
moot prominent peaks of the Weat eo..t . Th. f.l-

(') ProI. J. W. 0......,. : a..,aI -, Paper. 1110&. 
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aitea aDd keratopbyr.. beiag more r .. i.tant to erosion 
in8u .. _ thiIII dui aurroUDCliq 'l"!iimentary rocb at&Dd 
out ill promm .. t relief. aDd ~t ...... precipitoua 
m... which treDd in a general nortIa to IIOUth direction. 

Beaidea theoe larger f ... to_ of .. lief. there are m&DY 
hill. of leaaer importaace arraaged ~y in roUgh align. 
ment on an approximately meridional _. 

The Pinnael.. range of hilla io the geological aDd geo. 
graphical oontiDuation of !.It. Kenhaw. now eeparatecf by 
Bollway Rivulet. The higher peake of this raage COIIIiot 
Dl .. aori .. of ourvecl pinDaclOil of rock from which taI_ 
with atcep aIopea. practically uncovered by foreat growth. 
d .... nd. gradually merging with the more gentle. button. 
gr ... -covered aJopea of the piedmont. The lummit. of 
t~ ~ are very narrow, due to the highly reoiItant 
qUllitie. of the felaitic rock. composing them to the ~ 
of el"Olion. 

The whole area io a complex of varrow ridges divided 
by deep gorgeo through ",hich the _me flow in a auooeo­
sian of cataraeta. 

(d) Drainagt. 

The preoent valley oystem has boon developed aubeequent 
to the formation of the glaciers. excepting luch a valley 
as that .. p ..... nted coursing iD a northerly direction on the 
.... tern side of the Emu Bay Railway IiDe. now occupied 
by glacial morainal material. Since the retr ... t of the ice, 
the.e ,,-eat m ...... of conglomerate morainal material have 
been httle altered by eroaive agencies owing to the reaiotant 
qualitieo of the hard conglomerate boulders of which they 
are partly composed, and alac to the protection aIlorded 
by a thick covering of peat. Theoe vast accumulations of 
glacial debris in the old river_ had the "eat of rai •• 
ing the bed to ouch a height that the coone of the river 
wa. , diverted westward. The old valley has no,.. only a 
local watershed-from Boca Plain. which io at the divide. 
the omall at_ma follow the old channel. one flowing 
northerly. another in the opposite direction. The , ....... t 
cycle of eroaion bad commenead. following the uplift of 
the old peneplain. before the invaaion of the area bj glacial 
ioo in PleoitOoone ti.me, After the ret_t of the ice, the 
streamo onoo mo.. began their wod: of erosion wit.b 
renewed life and energy. 

The Pieman River, whicb receivea the drainage of the 
whole ar .... and has been the major ocuJptor in del>ermin.ing 
tlle preoeDt oonlguration of the country. is formed .t Tul. 
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\ah by the juuction of the Murchilon and Maddntooh 
Riven, "hich have their sources in the eentral highlands. 
The river, already of ClOIISiderable magnituae, 80 ... ratller 
rapidly ..-"ard through a deep, broad valley. Below the 
800d.plain the Pieman River Daa beeome .. trenched in 
the bed-rook to • del?th of 110 feet, and is con8ned in • 
narrow, deep gorge WIth a\mGIt precipitoua "alla. It 80wa 
at right angles to the trend of the IItrata, while the tribu­
tary streams enter from the non.h through n.rro .... , _pi y­
inclined valleys. The main tributary stre.ms are the HUB­
ki8l0n River, which forma tho western bound.ry of the 
area under diacuaiion; the Marionoak River, which enten 
the HUlki.on River near the point of con8uenee with the 
Pieman; and Boca, Chester, and Main Creeb, all 80wing 
directly to the major dream B.c., Higgins, and Lynch 
Creeks are streams of lesser Bise, aDd are .fluent. of the 
HuskiASon . All th_ streams, having a general ooutherly 
course, following closely the direction of the bedding-plan .. 
(") of the strata, have carved narrow, .teep-walled valleys 
from 700 to 1000 feet deep. A striking feature of the 
Marionoak River valley are the elevated terr_ occurring 
850 feet above the bed of the river, tha flood-plain of which 
at this point is 1 mile wide. The.tream here is .Iow-
8owing, and haa not cut deeply into the Pieman 800d­
plain, a little to the south; farther north the valley nar­
rows, and rises at a rapid rate until . at the Pinnacles. 
where the river is split up into a number of small creake, 
it merges gradually with the older topography. The old 
terrace referred to suggests an earlier. almollt mature water­
course, which haa been greatly modified by later glacial 
agency. . 

Boco Creek and its atBuenla have their oouroa in the high­
lands separating the watershed of Marionoak River, whenoe 
they 60w eaatward to the Emu Bay Railway line, thence 
turning abruptly oouthward to the Pieman River. The 
only other stream of considerable magnitud~ is the unnamed 
stream which, for CODvenience of description, has been 
called Main Creek. This stream baa ita oouroa near the 
Boca divide in the old pre-,Iacial valley coursing north­
ward. Main Creek carries the drainage of the moot 
eastern portion of the ....... southward to the Pi.man River. 

The gradient of the Pi.man River ~n Tullah and 
the sea averages 26 feet per mile. Th. tributary rive .. 

<!Ol The trothe power of .tI'\"8111. 1e far areat" .h •• 1 eo.inIJ "'lIb thau 
when ftowtng aero. the Mdding planea 01 the .. rat •. 
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have much steeper gradients, often reeching as much as 150 
feet. per mile; and the 1_ streams upwards of 260 feet 
per mile. Neither the Pieman nor the tributary atreama 
are suitable for the gen ..... tion of power. The tributary 
atreama are too amall during the lummer mon~, and the 
conaervation of the comparatively .....u UIlOUDt of power 
available from the Pieman River would coat 10 much that 
it could not be considered a profitable undertaking. 

(2)-TRE RELATION OP TOPOGRAPHY TO M,N,NG. 

(a) Prrnputinv and Exploitation. 

It doea not always follow that a district of high relief is 
n ...... rily of very great advantage to mining. That, in 
the main, the topographic featureo within this area are of 
decided advantage is due not only to the pronounced high 
relief, but also to the pooition of the ore·hodi .. in relation 
thereto. Although the igneous rocka oooupying Ute eastern 
part of this area preeent a more rugged, bolder outline 
than that oooupied by the Ordovician sedimentary group, 
there ia very little clift ........ in Ute heights of the ridgea, 
and therefore the main toJlGll'aphic featureo have not been 
determined by the clifterenoe in the geolopcal formations. 
It baa been already mentioned that lin .. the uplift of the 
old peneplain, the streams have been given a greatly 
increased corroding power, and have carved deep, narrow 
channels in the upland surf.... The Pieman River, as the 
parent stream, has been mainly instrumental in this work, 
but the numerous tributary streams flowinll southward to 
this great drainage channel. have oontrlbuted largely, 
though in a I .... r degree, and have expoeed numeroue .... 
tions of the mata for examination. The rate of corrolion 
is in the main proportional to the hardn_ of the rock, and 
the oourao of the stream in relation to the .trike of the 
bedding·pl..... ThUl, at Higgins' Creek, the resiatant 
properti .. of the conglomerate bed. striking obliquely to 
the course of the atream having been I ... eroded, preaent an 
unbroken wall of rock 90 feet high, over which the stream 
falla; again .t the Silver Fall. the ore i, contained in dolo· 
mits near its contact with the quart.·felapar·porphyry, and 
i, exposed in the face of a waterfall 110 feet hign. Thia 
dolomite porphyry contact belt i. the hOl't of III the 
important lod .. of the district, and ,tanding out promi· 
nently above the more easily corroded sedimentary rocks, 
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p_t ...." t.cility for IIIiDiII« by open-cut or tunDelling 
metho'cIo. TIle CINelIIr Mbut, fer iatta_, oocurriDg on 
the ...... fall of K •. x.nuw, "low. ..... 1000 feel; above 
the piedmoDt. ia ideally locaied "1or -.omic miniDg by 
open:eu\ method.. The.1ope 01 tIw!dB .... ally m­
f_ ~ Dear the foot to ~o _ tIM nami •. 

In eIfeot, the topographic featurw 01 ... dfatriet may be 
regarded .. deoidedJy fav ....... bJe to miIdDg. 

(6) "Water-Supply and PQfI1tr. 

Th. rainfall of thia regiOD i. oomparatively heavy aDd 
fairly .-ty diatributed throughout the year. but owing 
to the estremely high relief. the water is quickly returned 
to tIM _. Not one of the tributery .......... of the Pi.­
m... palling through thia area h.. a lufticieDt oatchmellt 
to .... ure p. 8upply equal to half ito Dormal low .,.,. a 
fortDlght·. fiDe w .. ther. 

ID the ... hole &1\&, there is only OIIe IoaaIity .... the 
natural oonditi_ are oaitable for ... _"__ of 
water. Thio is at the dam Bite, 20 chaIno ..til .... of tIM 
Chaeter maia worItinp at an eIevatioa of 400 feel; above 
the pied ....... t. It ........ isateIdion of the Mout Lyell 
Company lit ODe time to atiIiIe 1liiie a1mOllt IlI1Id-locked 
baain for the storage of _ter fer pcnrer P"!f""!" but it 
.... found that the Bow of tIIa BoJIway Rivulet, from 
whioh the 8upply W88 to be dra_, ,. in ""lume to 3 
81uioa-heads or 72 cubic feet per IDitnne ... the lU_er 
month.. ThiB rivulet will be drawn .. ~ to 1IIpp1, "uh 
water for the milling plant now in eoune 01 --.ion lit 
the Ch .. ter Mine. 

In eonsidering the qneation of .... ter-power it ia well to 
bear in mind the fact that the iuitial eost is lIIIu.lly 10 

greet that the intereat on the C&li'ital outlay ... ould pay the 
running COItI of a modern auction producer-gaa plant of 
equal po ... er ia IooaIitiao .. Iaere wood ~ are abundant. 

Rou. Lynoh. &eo. and ~. are all aulIi-
eiently large to provide water for tnIatmea~, ...d 
during the winter monthe may be eYell • _ power-
generation. The IDJIIJDeI" ftow of MOb of II tr.a 21 
to "sluioe-heada. The Marionoak Rinr .. Pimn...... ill 
very amaIl in the dry _D. in fact, it does DOt __ the 
I?roportiolll of • river until the broad ft8ey it rMCIIed two 
1iIiI .. to the _thward. 

For pcnrer porpooeo thOll, the streaDII .re llecHgt"ble, but 
are large enough to supply ... ash water to t.reatment plants 

I 
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(3)--(}LACIATION. 

Some very iotenoting f...tv. hav, been revealed, dur­
iDe thio uamiDatiOD, oon-";.., the ""teDt IIDd character 
of glacial dopooite, and .. DOh d8&&iled iDfonnatioa ..... rd­
ing tho effect of glacial actOon upon ... OOD8gnration of the 
country has been obtaiDed. Althonp there has been no 
regional glaciation, the vall.". of the qher mountain 
areae have beon occupied by local ,Iaci ... , 80me of which 
were of oonaiderable extent. Tho moot promhJeat poeb 
of the EldOD and Woet Coast ranges were the maiD ..... tree 
of luch glaciation, IIDd probably there .... re lDIIDy amaller 
glacio .. which did not ""tend beyond the mountaiD gorgoe. 
Along tho ridgeo and the a10p0e of the billa IIDd moun­
taino houndi.., the main glacial valle". lateral morai_ 
are common f .. turee. Torminal morainal depooite of great 
enont occupy all tho pre-glacial valleyo, ..... d are oompooed 
almoot ... holly of vory largo, worn, ""..,Iomerate bould .... 
d.rived from tho conglom.rate bed. , the remnllDte of 
which still cap porta of the Woet Cout Range. Beyond 
the limite of tho definite morainal d.pooite, orratic con­
glomerate and kwatophyre bould... are strewn over tho 
surface of the greater part of this area up to an elevation 
of 1700 feet above _-level. Th. origin of the glaci .... 
and the direction of their movemente iI oI ..... ly iDdiooted 
by the nature and position of the .rratic block •. 

Alo.., the billaid. cuttings of the rail_y line north of 
&co SidiDg, .... II-rounded pebbloe and bouldo .. , eot in a 
dark argillaceous groundmaa mark the remains of a lateral 
morain.. The lateral IDOramal material ""tend. north­
warda for ecveral mil .. beyond this point, but tho limit in 
that direction .... not determined. 

The ice, occupying all the major dopreoaiona, ..... , in ite 
movem.nt, oontrolled largoly by the irregularity of the 
oou ... of the vane".. Where the valley oonfin ...... re I ... 
elevated, tho glaciers spread over tho hills modifying their 
outlin.. by the removal of irregularities, IIDd leaving 
behind them enormous lIlacial orratica aa ovidenoe of their 
movem.nt. The writo!r haa no further .vidence to put 

.forward .. to .. hether theec glacie .. reached the _ . Th. 
very large terminal mopainal d.pooite left behind duriDg 
the retreat of th_ glacie.. suggoot thet they were only 
of lDOuntain type, and .... re molted before raaahing the 
eo •. 
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(a) Th. Pre-G/aeio1 WaterfCfJY'· 

The moot important and the beet preeerved of the pre­
glacial river-counee in thito area ito that occupied hy ter­
minal morainal depoeita, commencing from the Mackintoob 
Valley, following tha Emu Bay Railway route, mainly on 
the eastern lide, northward. towarda th..... Tbio great, 
flat, button-grus-covered depoait, compoaed of large con­
glomerate erratiC8-lOme of them of gigantic oi_ha~ 
withstood th. eftects of erooion so well that it i. little 
altered lince the time of ita formation. The elevation of 
the old water-coune ito 650 to 700 feet above the bed of 
the Pieman River at the bridge. The general evidence 
luggeota that tbio terminal morainal depoeit marb the 
course of a pre-glacial river 80wing from th. Mackintosh 
Val1ey. and that th ... waten were divided from thoee of 
the Pieman by the barrier of igneous rock travening the 
diotrict. The head waters of the Mackintosh River are in 
the interior plateau; at Tullab, this river junctiODB with 
the Murchison, forming the Pieman, which pUleS com· 
pletely through tbio range of igneous rock. The narrow­
n ... of the gorge of the Piem&n River below the township 
of Tullah. and the .harp ontlin. of the high, enclooing 
hma, auggeat that the course of th. main glacier of the 
Mackintosh Valley waa northward. and that a through 
valley waa formed weatward by lateral glacial action. The 
Pieman River terraces. on the weatem oid. of tbio ~eous 
belt. are mainly of 8uviatile origin. The ditotribution of 
very large couglomerate and felaite boUlden in th. 8uvia­
tile depooit. covering the 800d-plain, may be due to the 
denuding effect of water looeening the aupport. and carry­
ing down the glacial erraties to the river valley j however, 
it i. quite certain that glacial action waa largely reapon­
oible for the dilllleCtion of the rangea. and the alteration of 
the river course weat.ward, and that the main Pieman Val­
ley waa occupied by glacien. 

The only other depoeit of appreciable aioe occurring 'n 
thito diotrict occupies the buin 1536 feet above sea-level, 
on the western lide of the igneoua range between the Pin­
nacles and Silver Falla Mines. 

(b) Erratic •. 

Glacial errati.-...almost invariably conglomerate boul­
den-are found strewn over the greater part of th. dil­
trict. Theae boulders vary greatly in liIe; some are 1_ 
than I foot. wbile others exceed 20 feet in diameter, and 

I 
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are hundred. of _ in weight. One particularly fiDe 
iIolMed opecimeD reaching 35 feet above the llIrface occun 
I mil8 ... of CIlMter opea-eat. Complet81y rounded 
_aU boulden are DOt pnenlly _, coDDDOuly they are 
IatteDed, irregularly lballed, imparlectly """' rocb, 
rarely showing at... on tl.e WorD 11lrl_; lIut glacial 
tranlJlOrt8tion of the I..... boulden _u1ta in a more or 
I ... rounded condition, and the oomplete "'aoament of the 
atriJe on their surface. A very larp boulder of felBite, 
near the lmithy on .. B .. bench at Chester Mine, aho"," 
well-pr_rved Itriae in lin .. parallel to the m.jor uia. 
On the hilloide, near the entranoe to Brown 'a Tunnel, Pin­
nael .. Mine, a very highly-poliohed boulder of conglom­
er.te, ohowing faint striae W&I ohoorved. The rock pre­
IOBta • parleot1y oheared 8&1; IUrface, IDIOOth and ~hly 
poIiohed. The conglomerate does not JIO'IIOM the reqwaite 
toxtnre for the preeorvation of otriatiODl which afmoot 
invariably have been ilftaced by expoBDre to the weather. 

(c) B&Ultkr ekty. 

The boot example of boulder clay .&p ohoorved .t Boco 

~~~~ near the onter limit of the pre-glacial valley. The 
clay of Boco Biding ill a IDlXture "f rock fr~enta, 
in aile from thet of a rock 20 feet in thiekn ... , 

particl... The heavy ""nlflomerate and feloite 
are embedded in a eoft, otiII cl.y, varying ill 

from yellowilh-grey to browu. Boulder oI.y 
aIoo occur at other pointa, both C8l tho Dorthefll 

sides of the Pieman River. 

(d) Ag • • 

depooita of thio ._ h.... bean regarded .. 
, ~leUtoosue. 

depoaito of Farrell, Rooebery, and 
ueigned to the action of a Pleilto­
h followed north-weotwam from the 
Celltral P1ateall. Moreover, the 
Sprent ill the Mackintoeh V.II~y, 

IiI mil .. from Farrell, may be 
P1eUtoosue, ... d DOt to the 

lci • .tiOI.. Th. .,.,Iy direct evidenoe 
date .t which the glaoia1 depooita of 
Tumania were formed, ia derived 

condition of preeorvation. TIle m.zimum 
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ace of the depooitB ia pen by their otratigra hieaI 
r61atiam. TUy ~ DOt ODi, later thaD the fo......... 
tioD of a sr-t p_op1,jn, .1IWa iI ODe of the moot 
ooupicao>aa fee"'- ID JiTorib.-W ..... T_epia. but 
~ .... formed after the di •• W,. of till. ~ 
pIaia'lIad bepD; for ....... of tha......... 10 in 
the ~ of the Qu_ River at Qi I •• _ bat 
little above the p .... Dt toor of ... ...., ... ( .. ) . 

(')-lbIre • LOeY. 

The rainfall at Cheater (tile 0DIy oettI ... ent of the North 
Piema. and H"okiMcm ~) ia about equal to that of 
Tnllah and BooeberJ. ~ much Ie. thaD that of Zeehan. 
Waratah. and~. The anDuai preoipit.tion of 
over 85 ineheo iI opreed over 260 wet day", DOt coDfiDed 
to any particukr ....... of the y_; but -... rain fans 
iD the wintor then in any otl\.or period. The months cf 
July. August. and September. in particular. are chand.er. 
iaed by moot boilterou. climatic conditions often culminat­
ing in very levere gales. The hea-n.t Pl_, &ad the 
coldsat winds come from the IOUth and The -'I\ .• _t: 
winds from the out and north iDYariably bring fine 
.. eather. It ia a remarkable f. that altIunip theH may 
be great variIIt.iaD in the periocIa. 01 ___ ... rainfall. the 
yoarly aver ... II fairly _. epd a1:nJ11 UOIedJ 80 inch.. 
Hail.torDIII are frequm, ...,....wi, duriac the winter 
month •• and SDOW falla ........mm.. thoaah~ it ia melted 
aimoot at the rate it falla, aud _ .tier a coDtiDUed 
onowfall of two day"' duration, it seldom remaine aD thf 
around longer thaD three to four day". The water runa 
off the steep barreD slopes vory quieldy. eonaequently the 
change from riae to fall of the rivers is vory rapid. A 
conaiderable portion of thia area is occupied by glacial 
morainal depolits covered with peaty BOil. Which completely' 
protects the lIndtrlying rock from the erosi.. elect. of 
ftowing .. ater, and acta .. a ......... oir fl'Olll which the 
ItreaDI8 draw their supplies of .ater dllriq the driest 
s1llDlDflr mODths. The lteep hiD ....,. .... paerally 
covered with tolna maMrial, but tItit _ ....m aly a 
omall proportiOD of the 1arge quan..., ., ........... r, the 
bulk of .. hi.h IOOD finds ita .ay dCIWD to tile faa..llcnring 
stream. belo ... 

(") •• The 0_1 GeoIOf)' .r,...,.-. ~ <!art. ' ........ n..1. _, 
V.~. IX. lIMN. pp. 37·68, .... pia. VII . ... VIlI. 
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• The &DI01IIIt .nd freqnency 0' u.. raiDfaJJa io an import­
ant factor ill IIIiniDtr operati" ... that .... l.rpIy carried on 
by open""", methode. The open""", workiDp ai Cheeter, althO. IiWated _ the ~ bf lit. Kenhaw, are 
eartJy ~ from the _tit and oouIih·.... winda. 
The rendential quarter is situated on ."., ....... aide of 
Mt. Kemaw, almoat aUlTOllllded by IWla that alford con. 
aiderable shelter ill all weathen. The olimate compared 
with the I ... ·protected townahipo of Zeehan and Roo8bery 
ia mild and free from Budden changea of temperature. The 
average temperature of the district is .bout 600 Fahr. 
Extrem .. of summer heat rarely exceed 9()0 Fahr., while 
the temperature ill winter aeldom laJJa below 3()0 Fahr. 

Th. Pinnael .. portion of this area is in a more ezpoaed 
position, and aulen tho full effects of tho _th.westerly 
gal... The accompanying table compiled from the monthly 
rain maps supplied by the Commonwealth Meteorologist, 
giv .. an idea of the annual rainfall of the North Piein", 
and Huakisson district, and aIoo a compariloa with that 
of neighbouring districts:-

Rainfall for Y ear ~ 91S. 
(Rainfall in inches.) 

~~I~~~~ ~b_. ___ ~-:~ 
Jaoauy 
Pe .. ,.....,. .....•.... 
1I.,,,b ........... . 
~prll ............. . M.' ... ............... , 
111M •••.. ..• .. ..•. 
101, .•......•...••• 
A. .......... ........ . 
~ ........ . 
Oetobor ••••••••..• . 
M'ovttmber ...• ••••• 
lJecembtl' .....•••. 

To&al tOl' Year 

,;'86 
2'81 
6'" 
!-d 
b'78 
"tU 
8'68 

It· II 
10'. 
6'H 

19'48 
6'" 

6'[,' 
3'03 
,')'IH 
2'71 
'1'70 
6'12 
9'" 

11'31 
10'70 
6'91 

)6'97 
0'98 

6'~6 
266 
6'46 
1'14 
,~ 47 
4'49 
8'4) 

W-91 
10'. 
6'80 
16'1~ 
a' :!8 

7' 1'/ 
4'02 
7·s.; 
!l'go 
1'ji" 
0 ' 42 

13'02 
13·~t 

12'" 
6'1/() 
.' -07 
7'QA -------

8)'70 

(6)-AoBICULTUb AND TIIDD. 

. Agriculture and graoing poooibilitiea .... not likely to 
operate in a large way ill the d.velo~ of lib-. ...... 
for many yean, mmly beea1l&O the cIiIIIeaItMe -'roang 
the proapeotive farmer in cleari1lg ..... be'rily Wooded 
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lands impose 80 ll'eat an expenditnre of time, labour, an" 
money, in prepMing the land for use that it would not be 
juetified by the estimated returns. The foreet resources 
&re, therefore, fM more signi1icant to the early develop­
ment of the area, but unless mining development is such 
as to warrant the construction of · steel-rail tramways to 
provide cbeap transport, the more acoesaible forests near 
the railway lin .. will be attacked first. The moot fertile 
tract is that west of the Marionoak River, particulMly the 
Lynch and Higgins Creek valleys, and the ridges between 
them. . 

The forests vary in kind according to the altitude, and 
also to the nature of the soil resulting from the decomposi­
tion of the various rock types. Thue the eucalypt 
" stringy bark," musk, and pear tree, are invariably found 
on rich clayey soils, while celery-top pine and myrtle prefer 
that of a sandy n..ture, and florizontal and bauera appar­
ently the poorest and shallowest som. 

In the eastern portion of the area, the hills are almost 
bare of soil, and, exceptiug that part oocupied by igneous 
rocks, do not encourage forest growth; in the western por. 
tioD , there is evidence of deeper rock decay, for a heavy 
mantle of soil covers the hills, and the valleys afe buried 
in talus. The dark chocolate-coloured clayey soil supports 
a most luxuriant vegetation, Dot only in the vallp-ys, but 
also on the ridges where magnificent eucalypts find their 
habitet. The only parts unoccupied hy forests are the 
Pinnacles Hills, and the fiat plains and old waterways 
covered with glacial mor";nal depoaits, which tlford sus­
tenance only for the so-called button-grass and allied rush 
plants. Duri,ng the warm summer months, cattle are run 
on the button-grass plains; although thia plant is not very 
nourishing, the cattle keep in good condit~n . 

There exists in the districts a great variety of timber 
eminently suitable for all mining purposes. and in 
quantity sufficient to supply all the mines in the vicinity 
(or many years. The forests of the district consist chiefiy 
of nine species, all of which possess some peculiar quality 
that mak .. ,them adaptable for particular uses; the other 
species are shrubs and the like, of little or no value. The 
more important trees are the various eucalypts, myrtle, 
celery-top pine, leatherwood, sassafras, musk, pear-tree, 
tallow-wood, and horizontal. The U stringy bark " 
eucalyptus is perhaps the most useful, and one of the most 
widely distributed trees. This tree grows to enormous 
dimensions, upwards of 150 feet tell, with the barrel clear 

r 
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of limbo for 100 feet, and often individual tr ... e:<oeed 20 
feet in girth 10 feet above the ground. The beet growth 
is found on the rich chooolate-coloured ooil east of the 
BUBkisoon River, and aIao along the narrow belt occupied 
by igneous rocks. Tbia timber is sawn into weatberbo&rda, 
joisto, stud., &c., and ia also .uitable for splitting into 
palings and lath.. Celery-top pine and myrtle grow in 
profusion on the poorer soil. of Mt. Kershaw, the north­
western .Iopes of Mt. Black, and near the Marionoak 
River Valley. The celery-top pine is very highly prised 
for ito many line qualities. Ito non-shrinking quality when 
cut green makes it eminently suitable for Sooring-boarda; 
and on account of its ability to reoist the eft.eta of changes 
of weather, its long life, and its capacity to resist continued 
shock, it is prized above all other timben for railway 
sleepers. These trees seldom exoeed 120 feet in height, 
and 10 feet in girth. 

Horizontal and bauera scrub occupy all the poorer parts 
of the area, and are especially thick on the old terrace of 
the Marionoak River. These horizontal thickets are alm09t 
impenetrable without the aid of a slash-hook, and even 
then , present a formidable barrier to progreae. 



V.-TRANSPORTATION AND COMMUNICATION. 

The dUtrict is aecellllible by mean. 01 the Emu Bay Rail­
way, which connects Burnie with the Stata Railwayo at 
Zeeban. The Emu Bey Bail .... y ia ClOJIduatad by a oom­
pany, the head 08lce of wbieh ia iD Kelbourne, and 
acquired ito righto from the Van Diem&ll" Land Com­
pany by virtue of an agreement with that company, dated 
27th August, 1897. The oonrotruot.ion 01 the Burnie­
Guildford extenaion from the latter town commenced in 
October, 1897, and was completed to Zeeban at the beginn­
iDg of 1900. The line is of 3 feet 8 iDches galJl8 (the 
standard for Tasmania), and bas • maximum grade 01 1 
in 40. 

The district is well served by thi. liDe, which p_ 
through the area from north to BOuth, and not only con­
nects the porta of Burnie and Strahan, but liDk. up the 
western with the main railway oyotem 01 the State. Sta­
tion. are provided at Boco Siding, 68i miles; at Chester 
Siding, 63 milea; and at Farrell Siding, 64 mileo from 
Burnie A Darrow-gauge tramway. one mile 10ng. COD­
necta the Cheater Mine with the siding. The mineo at 
Sterling Valley are reached from Tullah by a two-feet 
gauge wooden-rail tramway line of 5 milea, laid down on 
the road formation connecting Tullah with Rosebery; and 
from Tull&h a .teel-rail, narrow gauge tramway, of 6 
mil .. , connects with Farrell Siding. Boco Siding i. con­
veniently aituated to ""rve the Pinnacles group of mineo. 

The port of Burnie i. more centrally aituated, offe .. far 
better harbour facilitiea , provid .. a much .. fer approach, 
and can accommodate much larger veael,. than the western 
port of Strahan; and, in consequence of th ... advantagea, 
.. curea the major portion of the trade of the dUtrict. 

Thore are no public roads in this dUtrict. Where the 
developmento warrant greater transport facilitieo, tram­
wayo are laid down in prof"""",, to roada owing to tho 
very heavy coet of upkeep of the latter, due to the 
.,.tremely beavy rainfall, and the ruged nature of the 
country. Thoeo parts unsupplied with tramway communi­
cation receivo acoooa by mean. 01 foot-traeb. The moat 

' Important of th_ tracks is that conatructod by AtkiDoon, 
oommeucing at Boco Siding, passing throngh the north 
end of tho Pinnacleo ooction, thonce due _t acrooa the 
Hu.ki800D Valley towards the Stanley River area. Tho 
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first section of this track i. over gently-inclined open 
button-gruo oountry. until tbe fall towards Higgina Creek 
is reached; from this point onwards tbe track folio ... a zig_ 
zag ooune in and out of tbe deep valleys. and finally 
gradually ascend. to oonnect. near tbe Lindaay Mine. with 
tbo track to Stanley River. The foundation of this track 
is solid, except on the parts crossing Boco and Pinnacles 
Plain •• and it is well-graded and con.tructed. In pI ..... 
it i. completely overgrown with bauera and ti-tree scrub. 
and in the heavily-wooded oountry is blocked by fallen 
tr .... but if th_ adjustments were made. tb. track oould 
be used for horse traffic during tbe .ummer months. The 
clearing is about 12 feet wide; the formation is 6 feet wide 
on the eats. but only 3 along th •• teep .ideling country. 
Dear th~ Huskiason River. 

A branch track connecting with Atkinson's on the west 
side of Marionoak River leadb to the Silver Falls Mine. 
'rhe If track " is nothing more than a light1y~brazed trail. 
It i •• ketched on tbe geological map for the convenience 
of prospectors who might experience some difficulty in 
locating this mine. 

Berry's track was constructed five years ago under the 
direction of Mr. Hartwell Conder, late State Mining 
Engineer. This work was decided upon to give access to 
a strip of unexplored country immediately north of the 
Pieman River, and east of the Huskisson. Commencing 
at the point. of confluence of the Pieman and Huskisson 
Rivers, and coursing north-easterly, it traverses a aeries of 
ridges and val1eys, and connects with an old unnamed 
track. one half-mile we.t of the Che.ter Mine. 

Meredith'a cattle-track from Waratah, marked out in 
1892. p ..... thtc"ugh the Pinnacl .. country. thence three 
miles north of and parallel to Berry" track. to which it 
gradually converges, meeting at the Pieman River crossing. 
A branch f com this track passe. soutbward through the 
Pinnacles and Chester areas, thence t.o the Pieman River 
ford, one quarter mile east of the railway bridge. 

Many of the tracks are constructed without regard to 
grade in a more or less direct line, in defiance of the 

topography; but some are adjusted to tbe topographv of 
the country, and if widened in certain places. and lOain­
tained in good order. would be suitable for hOrBe traffic. 
All of these track.. overgrown witb scrub and blockpd 
by fallen treE's, are very difficult to follow 

The Pinnacl .. group of mines i. easily accoasiblo from 
Boca Siding. A tramway. about 31 mil .. in length. oould 



24 

be oonatructed to connect at this point with the Emu Bay 
Railway at a comparatively small coat. The route i8 ov. 
cleared country on an ascending grade to the Pinnacles noli 
exceeding 1 in 20, the load being with the grade from the 
Pinnacl .. saddle to the railway siding. 

Telegraph and telephone communication can be had at 
Tullah and Rosehery, and until quite r_ntly similar 
facilities were provided at Chester. The poot and tel .... 
graph office was temporarily closed at Cheater, in 1913, at 
the time of the cessation of operations by the Mount Lyell 
Company. 



· VI .-GEOLOGY. 

(A)-GBNUAL STAn ........ 

The geological examination of the diatrict. baa revealed 
many intereeting features, and hu supplied further infor­
mation concerning the interpretation of the petrologic 
problems exhibited by the eruptive rocks of this area. 
The additional evidence produoed here, taken in conjunc­
tion with that obtained in the detailed examination of the 
neighbouring district.o, will go far to elucidata the ditli­
culti .. experienced in arriving at the oorrect. IOlutionB of 
the problems in question : This work is d8ligned to BUp­
plement that of earlier writeR, and &8 far &8 it is applic­
able, is confirmatory of the hypoth .... already propounded . 
Much further ..-arch is nOC88l&ry, however, to eetablish 
the euct. relationship of the varioUl tranaitional types 
comprising the igneous complex . 

In an earlier chapter of this bulletin which dealt with 
the relation of topography to mining &I applied to this 
area, the .tatmeat W&l made that there doee not exist 
any ontltanding physiographic feature that can be con­
sidered the topographic expr ... ion of any particular 
geological formation; but that the igneous rocks, occurring 
on the eastern aide, are slightly more prominent than the 
sedimentary which they conformably overlie. Such i. not 
the ca.e in the Sterling Valley area to the BOUth-west 
where the phyaiographic features exhibited hy the igneous 
rocks are in marked contrast with thOM of the sedimentary. 
The igneous rocks present a more rugged, precipitous 
appearance, and atand out as prominent mountains above 
the oedimentary formations occupying the foothins and 
tbe plains at the bottoms of t.he valleys. This great erup­
tive complex, which is about 4 mil. wide, extends in & per­
fectly straigbt meridional line from Mount Darwin in the 
BOutb beyond the northernmoot limits of the area under 
review-a distance of over 33 miles--aud forma the back­
bone of tbe moot prominent peaks of the West Cout 
Range. The district, wbicb bas a clooe tectonic relation­
.hip to the Read-Rooebery and Mount Farrell areas i. 
occupied on the w .. tern side by a number of different 
sedimentary formations identical with the Dundaa series. 
To tbe south, the mining districts of Read, Lyen, and 
Darwin, which have a more or less closelv related minerali­
sation , form one connected mountainoui belt of extrusive 



and intrusive igneous rocks. These districts, in addition to 
thOle already mentioned, make up the main part of the 
West Coast mining region. 

(B)-GEOLOGICAL MAP. 

The geological map (Plate VIII.), accompanying this 
report includes portions of .hree adjacent districte intro­
duced primarily to convey a clear conception of the dis­
tribution of the various rock types, and of their relation­
ship one to the other. 

The igneous rocks, represented by estrusive felsite& and 
keratophyre •• and intrusive quartz-porphyries and felspar 
porphyries of pr&-Silurian age. have heen 80 metamor­
phosed and distorted, and occur in such irregnlarity that it 
,. quite impoasible to delimit their boundaries. A. these 
formationa are contemporaneous, and are only structurally 
dillerent types, tbey are grouped together. The only other 
igneous rock represented in the district is that of a nar­
row dyke of diabase of Upper Mesozoic age intruding the 
porphyroids. 

The sedimentary rocks of Pre-Silurian age have beeu 
divided into three groupe-the Read-Rooehery schiste; 
Dundas .Iates, breccias, &c.; and the Farrell slates. The 
Read-Rosehery schiets lie adjacent to the felsite. and are 
the repositories of the main lod .. of the diotrict. They 
durer in appearance considerably in that the degree of 
schistosity developed iii much 1_ at North Pieman than 
in the Read-Rooebery area, bnt in other respects they are 
identical. The Dnndas group compri_ a number of 
widely different formations easily distingnishable one from 
the other. hut the limitations of the map preclude a separ­
ation being made. 

The exact relationship of the Farrell slates to the other 
sedimentary groups is not known, but they have been 
referred indefinitely to the Pre-Silnrian in conformity with 
the other PalllOOzoic strata already mentioned. 

The only other sedimentary formation. occurring in this 
district are the Quateroary uncoDsolidated sedimente, con­
sisting of Pleistocene and Recent members, which are litho­
logically nearly identical. and in some instances grade into 
each other. It has been found convenient to separate these 
formations 80 that the distribution. of the glacial d.posita 
may he followed. 

The accompanying map shows al!ID that the economic 
deposits of iron, lead , zin~. and copper sulphides are dis-



tribute<! mainly along the boundariee of the porphyroid 
belt. 

It will be noticed that in the lodee contained in porph;r' 
roid rock, the dominant mineral ia chalcopyrite, while In 
the oedimentary rock. near the contact, line-lead sulphide 
and pyrite predomin...... The relationahip of the difterent 
orea to the roek-typea i. pointed out in the diacuBBion of the 
origin of the orea. 

The map .hoWB the location of the mining propertiea, the 
position. of the more importan~ lodea and faulta, the direc­
tions of the. strike and dip of the structurally-important 
.trata, and the general physical features of the region. 
Features that are not sketched .. erepresented by oonven­
tional signs. 

(C)-TABLE OF FORlfATIONS. 

Sedi ...... _I1· 

Recent ............ Fluviatile and G1acio-ftuviatile deposita. 
Pleistocene... ... . .. Glacial morainal deposita. 

Unconformity. 

l 
Sedimentary schists ! R d n --be 
Pyroclastic schista ea -....,... ry group. 

P S'I' Slates 1 re- I url&n Sandstones Dundas 
Quartoit&s Group. 
CODglomerates and breccias 

19neou •. 

Intrusive and Eztru6ive. 
Upper Meaozoic... ... ... Diabase. 
Pre-Silurian. . ... ... ... Felsites, keratophyre, porphyries 

(D)-IGNEOUS RoCKS. 

(1) The Porphllroid Group. 

The great igneous comple1 50 abundanti) developed in 
the adjacent diatricts to the south and east .. the 
dominant feature, both structurally and petrologically, of 
thi. district. The igneous typeo rep.-nted range from 
fragmental rock1 to felsite&, keraiophyreo, and porphyri ... 
The various eiemente are 80 irregularly auociated that it. 
is st once apparent t-hat the e:o:poeed rocke of the group 



belong to one igne0u8 m888 of contemporane0u8 lava 110"', 
pyroclastic breccias, tuffs, and intrusive dykeo and toboeta. 
Variationa in t.esture from felai!.ea tbrough felapar por­
phyry to quarts felapar porphyry take place tr ...... tionall).', 
and .. ow tbat tb_ rooka are differentiation product .. Of 
one magma. 

The term porphyroid, which ill a convenient field name, 
has been applied to rocks of this type, botb schilltcee and 
maaive, and includes the intruaive aa well &8 the extrusive 
forma. This term was ruggeoted by Mr. G. A. Waller 
in his report on tbe Mount FarreJl Field(U) as a. prD­
visional group-name for the ICbiet4llJe varieties of theee 
igneous rocks. It has been adopted by tbe GeolOgical 
Survey, but is applied in a. wider oenae to include tbe 
masaive forms as well a.nd a. number of ol_lv allied but 
more basic igneous rocks occurring in other localities. 
Rocks of similar type and similar varia tiona of type occur 
at Mount Balfour, Gunn', Plains, Riana, North Dundaa, 
Mount Claude, and Midd~, and all are deooribed aa 
porphyroids. The name was originally applied to certain 
schistcee porphyriee in Europe, which were subsequently 
Ihown to be peculiarly rich in ma, and were termed 
keratophy""'. 

All the members of tbe porphyroid group are similar 
in compoaition in that the dominant feispar component is 
albite, and, with quart., is an eaential constituent. 
Magnetite is. an &C088IOry comPOMDt; 88COodary minerala 
due to metamorphism are serioite, epidote, chlorite, pyro­
phyllite, calcite, and actinolite. 

The prevailing colour, dark green to greeniah-grey, is 
due to the development of chlorite, but tbe felsitic mem­
bers are usually greyish-wbite. The grains of tbe com­
ponent minerals are ordinarily of medium size, hut they 
vary greatly in different localities. Large phenocrysts of 
idiomorphic felap .... and quarts, cl_Iy packed together, 
occur at Silver Falls. The quarts baa auiJered corrceion to 
such an extent tbat tbe cryata1 outlines are quite 
obliterated, and they present eitber a Ipberoidal or a much 
embayed appeorance. The structu~ of the rock-mass varies 
from a dense felsitic rock made up of fellpar and quart. 
microli!.ea to a typical porphyritic rock witb pbenocrysts of 
apheroidal quartz and of felapar set in a ground-masa com­
poeed of like minerals. In some inatanoeo quarts phenD-

(IW) VUII O. A. Walle, : ., Ilepo!1 on the Mt Farrell MLnb., Dhltl"ict," 
11lll4. 

• 
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oryoto are entirely a'-nt, &Dd: ta. rock tabo tAle form of 
fellpar 1*Pi1yry. The ph_,. are almoot invariably 
arraapl in parallel formatioD or tow allpmeat, indi­
~ tIM 'IOIcanio orip. of ta........ .l remarkable 
ell'aract.eratio of lhe k .... tophyr-.(.) and ~ .. is the 
cIevelopment of lCbia- *-, which, in oert.in 
looaliti .. , aa at Sterling Van..,., ia ie .... -Ied .. much that 
the rock preoente a peauliar iF' _ appearanoe. H .... 
aI.. the ochiotooe porphyroida 1Ia ... been folded into wavy 
line& like onlarrd oorrugatioua, 6 to 8 inobee in diameter. 

Evidenoe of the durability of th_ old I*Phyroid ....... 
io dorded in many plaoeo where long upanre to the 
in11uenoe of weathering baa cauaad in -.me .. new little 
diointegratioa of the ourfaoe. The .... thering deot varieo 
in proportion to the fellpar oon.titu_. At Pinna0ie8 the 
felopar I*Phyry baa beoome oompletely kaoliD1oed; Dear 

Parrell Siding _lled f~ roeb uhibit a deeply 
pitted appearanoe, abowing the au- inteatitial material 
ot&nding out in high relief. With the uoeption of the. 
latter inetan_, the rock ia ,,".Iy well p_ .ed, though 
alteration haa taken plaoe owing to ooaotitutional 
..... rrangement. 

(a) Tuff Facitl.-The tulfa preoent a rude otratified 
arrangement of Bu..-ive bed. din!Ctly ov .... lying the 
uppermoot eedimentsry formation, and again, ... inter­
calated beds bal..""" lava 8owa. 
n- lower bed. of tuB and larger volcanic ejectaments 

are Ulually mixed with much sedimentary material, and 
merge by imperoeptible gradation into true sedimentary 
rocks. The original pyroclastic texture of the tulfa is 
Dlually obocured on acoount of oubeaquent alteration, 
making the dividing-line betw .... pyroclUt.ic and claatio 
formatioDl extremely dillicult to determine. The ochiatooe 
otruoture induoed by dynamic force, resulting in a oom­
plete """'anr-ent of the mineralocioal oon.titution, is 
moot marked at a.-, and, becauoe of this alteration, 
the former character of the rock hal in moat caaeo been 
obliterated; but in .. me other parts they are r8!OOg1liaobie 
by their texture and mineral content, aa of ign_ origin. 
Th_ tulfa have, in part, been laid cIawil ... a lOlbmarine 

(0) no ..... "ketUopb1"' .... oppIIod Ie ... _ -. _ .. 
beow_ ....,.,1 ...... d paopIIJriter, ... ~_..- Ia h ..... 
M&llepriaolpol loI.pe. - ...... ':'1$: ......... __ _ 
eoIIIdt-.t ..... of tho ........... fl ~1t,re u II .... 11, 
applied ODIJ .. PN-'I'mIorJ -. 01 .iad. . 
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800r, but depooition W&8 certainly continued under aub­
aerial cooditiona. At Pinnael .. Hilla, the tuft. are com­
pooed of white fewtic fragmente embedded in elightlr. 
acbiotoae, fin&-grained pyroclastic material. n.. extra&­
ivea are further repreaented by stratified roob _pooed in 
cuttings at .. vera! pointe along the r&i!way-li .... , and again 
in a cutting one half-mil<> from Farrell Siding on the 
Farrell Tramway and at a point atill farther _ward 
toward. Tullah. The 8ucceeaion of tulle and lava 80we 
followed irregularly but at very abort interval., th ... latter 
being commonly separated by tullaoeous material. Con­
temporaDeOus dykea, for the moat part identical in 
mineralogical composition with the other memben, intrude 
the tuff. and lavaa, causing a mc:.t irregular arrangement 
of the leveral formationa. 

Suhoequent alteration, due to chemical and structural 
change., haa rendered the identification of the various 
typea very difficult, and they are diotinguishable only in 
favourable locaOOea. The tullaooous character is recog­
niasble only on the weathered surfaces of the hard, compact 
varieties, the more ~atant oomponente of which, standing 
out in high relief, emph .. ise the fragmental nature of the 
rock. 

(b) Int, .... v. Faci ••. -The intrusive membere of the por­
phyroid formations, being the product of magmatic 
differentiation at a depth, differ COIlCderably in .tructure 
and olightly in composition with the extrusive members. 
The intrusive rocks are generally much more felspathic 
than the extrusive, and they have BUffered more from the 
e8'ects of chemical and dynamic change. The contact 
between the intrusive and extrusive members is diacemible 
only under the m06t favourable conditions, and th08& are 
usually found near the sedimentary contact where dykes 
jut out beyond the igneous into the sedimentary forma­
tions. It is impooeible to trace the boundari .. of theee 
intruaive tnalJ8e8 owing to the surface covering of button­
grass and peat and: the large area occupied by glacial 
deposits which completely obocure the underly;ng rook. 
Near Silver Fall. the porphyritic igneous .heets at the con­
tact with the schiste appear to have been intruded between 
older flows. Some of the felspar crystals attain !-inch 
in length, and display a perfect idiomorphic outline. 
There ie undoubted. evidence of fluxion or flow structure in 
the rock, which shows a parallel arrangement of the clOl8ly 
J>acked felspar and quarts phencoryats with the major uea 

• 
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of the cryotaI8 parallel to the ot.rib ol the ...... nearby. 
The ' ..... hu undetgODO a ...... _plote boIinioation. 
The groaad-...... &leo oontaine evidoDoe ol a ,_ ...-,.t.aJ-
line .......... in frooh specimena, bat the CJricinal COIIItitu-
tioo haa been deetroyed by kaolinieation. 

When ... &mined UDder the mier,*""" the f.-par por_ 
phyry is _ to CODIIiot of long latba of plagiocl_ Ihcnring 
banding and wavy ... tinction, snrrounded by a ornIhed rim 
of felspar fragmenta. The felopar i. twinned. after the 
Carlsbad law. The ground-m .. i. made up of kaolinised 
plagiool ... , the variety of whieh could not be determined. 

(oj E.,tnsnve FtJ<:i .. :-The utru.ive memben, ""cept­
ing the tuB. and other fragmental ....... , a ... the more pre­
dominant membero ol the formatiOllll. They oocur &I a 
earl. of au ....... ve lava lIowa iD irrognlar l8IOCiation with 
the ot.ber _ben. The lin. of dem ...... tioo between aue-
.... ve lIow. is not diatinct; in ..... ral, .... rrow bode of 
tuBa_ material occurring iD the ~yroid _bliah 
th. parting. Flow alignment of the f ar phenocryota 
can readily be detected by the .y.. felaiQ,e(') in 
plaoea are veaiculsr, having elongated g&l cavita. from i 
to 1 ineh in length. Amygdul .. COIltaining calcite, and 
geodea containing perfectly cryataIlised quarto, are com­
monly _ in tbeee rocks. This cellular otructu ... is typical 
of aurface !Iowa &/ld deep lava beds. In th. more p0r­
phyritic type, the cellular _... diaappearo and de_ 
feloitic ground-m_ prevail. 

(2) Diahao. D,Il<u. 

Prior to the preeent examination, diabaae had not been 
reported in this area, though pebbl .. of the rock had been 
found in the Pieman- gravelo, and were thought to have 
been derived from th. diabase oill. and lacoolitea of tbe 
Central Plateau. The occurren-oe of diab ... here is in the 
form of a long narrow dyke extending from a point on the 
.. eat oide of the railway-lin. bear Farrell Biding to the 
eouthern border of Boco Plain. This dyke is ooly about 1 
chain wide where it is expooed in U.e cutting of the Cheater 
Tramway, bat vari.. OOUBiderably from point to point, 
though it never ""oaeda 3 chaina in width. 

(» "P.I .... " Ia ............ U, oppItoIl .. _ ....,. ....,. .. 1""" 
.- of q-porphro, porph"'" or porph,- lIMIt ........ or 
1M) pIleDoerJau. ad t ... t. therefet'f',,," bat .Upl .tad ...... ,., their 
actual mtD .. lortcal tompoetdoa.-IUi.,,.. • 
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Diabue diointegrat. to & yeJlowi8h-bl'OWD to ohoool'. 
colcJuNd ooil. while the porphyroicla cI.iointesrat.e to & 
JNYiah-yeIlow ooil. Tm. cIihnIDoe is 10 obRply 1II&Ibd 
that. it. led .to the ~ of the dyke. and w .. of 0CIIl­

liderable aid ill d ..... tM boaDdariea. .. the OIltorap is 
obeoured hf the ooil aovwing. Tbe diahue COIIIIIIOIIiY' 
de"'oped m Tum..... dWrlognt. fairly rapidly. .DAi 
theref ..... tJae D&rrow dyk_ are ranly. if ever. - 2-
t.rDAii.., .bOw the .... cloeiug rocb. 

Thia is tJae only other pa. of ipeomo aot.ivity rep .... 
ooat.ad ill the a_. and is cont.em~ with tJae wid .. 
.ap_d occurrence of eliahue intrucl!od ill the form of dykea. 
ailla, and laccolit.ea at the cl_ of the M eMe .... 

The rock is in a remarkably freab Rate of p_rvation. 
and macroaccpically •• ppears to be made up of &Illite and 
plagioclase feJapar. When examined under the mie_ 
scope. th_ rocb a .... -" to COIIIiot chie4J of ~ugite and 
plagioclase in equal proportions. The pJacioc!ase ....... 
broad lamollar twiD IItructure and is frequently idiomor­
pbic. Th. .ugile is commonly fcnmd in allotriomorpbic 
partie1ea. though idiomorpbic cryat.aJ. ..... not. infreq_t 
and .... ftneIy developed. n is padred betw_ illterlaciq 
red. of plagiocluo. but ill oome _ roctaBgl11ar rods of 
plagioclase a .... included in the ooaneJy cryota11ine .ugite. 
exhibiti.., the opbitic tenure characteristic of this rock. 
An~ diahue dyke baa been. disoc •• ed ill the 0pera­

tion of diamond-drilling: the ....... body at the ~ 
Minea. This occurrenoo is on the out lid. of •• DAi con .... 
parallol to the o .... body. and is UO feet .u..nt. therefrom. 
On tho aurface no trace of ~ dyIIe baa been. found. 
tbough a dilferenoo ill the colour of the ooil haa been. 
obeorved at the probable position of the outcrop. 

Macroecopically they are 6.ne to medium textured rocke 
that have the characteristic diabase-Iiko appearanoo, and 
are 6.rm. compact. aDAi _II p ..... rved. 

Mier..oopically th_ rocb 100m to be COID~ chiefty 
of p1.gioclase feiapar. olivine. and augite. Plagiocluo in 
the form of minute red-like cry*la ia the predominant 
mineral constitu .... t. The olivine and .ugite are packed 
ill betweon th_ illtorlaciDg rode of pJagiocl.... Tho 
preaenoe of 10 much olivine is m""" ~ical of the Tertiary 
baa.lta; but the general appearance of the rock and ita 
apparent "'_ aaooeiatioa with the M_ie di.base dykea 
led to ita incllllion &m0"l the lattar under tho name of 
olivine-diabase. 

, 

I 



Photo. 2.-DIABASE 'l'UFF BOULDER. [A. Mcintosh Reid Photo. 
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Breccia-ftow structure is well illuatrated in a loooe epeoi­
men broken from a large boulder fOWld OIl the lide of the 
Farrell Tramway .....- Boco Creek Bridp_ Many omaller 
.pecimena were found in Boco Creek Valley_The rock is 
... markably freob and bard and .mo... ft_ ItructU1'8 in 
the arranpment of the inclusiona of diabue rock, the 
longw &:leo of which are parallel to the direotiOll of ftow. 
The original veoi.cular nature of the rock is uhibi*-d in 
the .tructU1'8 of the ground-m&ll, which contain. numerGU 
elongated amygdulee filled with calcita. Th_ vapour 
O&viti. are drawn out in the direction of dow. 

Maoroocopic&lly the ground-m&ll p_ts a grey.­
green appea.r&DC&; the incluaioDB are fiDe to medium 
grained dark-green fragments, 2 to 6 inch .. long, and ha ... 
fairly obarp edgeo. 

Mioroooopic e~miD&tion obowo the inclusion. to oon_ 
of diab&88 fragments; the ground-ma_prob&bly the 
remelted porphyroid wall-rock of the dyke-is a de9itri6ed 
gl ... oompooed mainly of kaol.inioed '"llpar. 

Thi. rock i. either a diab&&e tuff or the filling of the 
upper part of the diab&Be neck. 

(E)-SIWIIlENTARY RoCKS. 

The structural relationship of tbeoe formation. to oon­
tiguous stratified rocks cannot he •• termined exactly until 
the adjoining districts have heen exhaustively studied. 
Oeologically, the greater part of the neighbouring di.tricta 
to the north and west i& a terra ~ea. 

Owing to the lack of continuoua ODtcrope, the very den ... 
vegetable oover, the large surface oacupied by glacial and 
ftuvial cIepooito, and the f_ artiJlcial expoaures, it hae not 
heen found poeoible to follow in detail th" luCllOllllive at&geo 
of sedimentotion rep.-ented by the rocks of thi. district: 
however, they are doubtJ ... the northward contiDuatiOll 
of the Dundao group. The resemblance in their litho­
logical charactar, and their stratigraphical relationship, at 
once establish their position in this group. The" oonsist of 
a conformable group of schists, oJatee, quartzitee. 000-
glomerates. brecci .. , dipping at a high angle (from 40 
degr_ to 75 degreea) north-eaoterly, and striking from 
40· degrees weat of north to 2\) degreea _ of north. n.. 
sedimentary rocks p""""rve their strike and dip, with li1ItIe 
variation, over the whole area, &howing that they were DOl 



eubjected to the inteD8l> minor folding and onulling m ...... 
mente .. at Farrell and Read-R.-bery. They have DOt. 
been greatly m.tamorpboood. and p_t a marOd ...... 
traat with tbe alatee of Sterling Von.,. whiob are con­
torted in a moot extraordinary ............. 

At Sterling Valley the ..,m.te. o1&teo. qnart&itee. &C .• 
are muob folded and crumplod • . and have a marked 
laminated otruature. The pyrcdulio rocb appear to have 
aulfered the g ..... toot alteratioB at 01" near the oonteot with 
the mallive igneoua rocb. having d .... eloped a decided 
lIobi.toee _ruature. but everywheN they MOW the eI!ect of 
inten.. met&morphiem. 

The quart&itee. conglomeratee. and breooi .. are not eo 
eeaily oompreeood .. obaleo. and MOW only a little compact.­
ing or a slightly developod cleavage normal to the direction 
of p ..... ur •• while the ohaIy otrate betwee them are .on­
vert.d into olatee. 

(1) Pr.-SiluriaA. 

(a) Congl()'IMrat ... -At Higgino Creek. hard 6aoi1e 
slates en .... a bed of conglomerate 350 feet thi .... whiob is 
expoeed in the face of a waterfall 80 feet high. thUB teotify­
ing to ita eroaion-resisting qnalitiea. The _roor old oon­
glomerlte oon.iota ..... ntially of rounded to BUb-angul .... 
fragmenta very cloealy packed together. and arranged with 
their major ax.. plLl"8,\lel. The prodominant pebbleo. 
ranging from 1 to 3 inclL.ee long. are oom~ of quarto. 
while aome amaller pebbles and the cementing material con­
aiat of brown clayey matter. Some of the pebblee are 
oompoood of other material whiob is more eeaily decom­
poeed and disintegrated. Theoo oonglomerltee belong to 
that formation near Confidence 8addle in the North Dun­
d .. dist.-ict recognised by L. K. Ward(") . 

The parallel arrongement of the pebbleo of the oon­
glomerate is typical of thoea aq_ formationa whiob are 
known to occnr .. deltaio depooi'" in Wot';Dg delt&l. The 
obarooteriotic feature of ouch depooita is their persistence 
over very la'1" are .. ; another remarkable feature recog­
nised repeatedly. and in thia occurrence allO. is the way 
they abruptly .uooeed fine.grained oedimente. Th_ 
featu .... indicate that the pebble bedB were laid down under 
oonditiona oimilar to th_ obtaining in an extensive deltaic 
area. Suob deltaic beds are now in proceea of formation 

(") Geo1. l5un. Tit •. : 8nUedn Wo. 6, pp. 84-341. 



at the mouth of the Gang .. or Hoogli River in India and 
in several other localities. 

(b) Br<ccia-{'ongkJfMral<B._ T'm> breccia-oonglomerate.. 
are dilferent in character from thoee i·ust d_ribed. They 
consist of anguiar to aub-angular pebb ee, which are set in a 
matri", of a comple", character. Th ... pebbleo ..... remark­
ably even and aeldom e",oeed marbl.. in oiae. The p ..... 
dominant uneltered pebbl .. are oompoeed of lilica uaually 
in the form of red or g ..... n chert or chalcedony; the cement 
ha. a prevalent green.h tint, due to the pr_noe of chlor­
ite, and is compoeed mainlY' of quartz and fel.par. Th_ 
breccia-conglomerates occur as masaive boulders in Marion­
oak Valley; and in Lynch Creek Valley they occur ;n situ. 
Some looee boulders found in Lynch Creek have undegrone 
almost complete replacement by lilica. The pebbles of this 
8pecimen apparently were compoeed of BOme mineral or 
minerals other than silica, for where the cement only hu 
been silicified the pebble caviti .. are partly filled with 
limonite and kaolin. Partial replaoement of the pebbles by 
silica has lent a peculiar spherulitic appearance to the rock. 

These changes were effected throngh the influence of cir­
culating waters, thus showing that the extent of alteration 
was due to the porosity of the conglomerate. Thi. metaao­
matism wu promoted by the granitic intrusion weetward, 
and was characterised by the increased activity of the cir­
culating solutions due to the influence of the heat given 011 
during the cooling. 

The breccia was examined microscopically by Mr. L. K. 
"\Vard(H), who states:-

The rock proves to be an aggregate of fragmente of 
chert, chalcedony, and an igneous rock which seems to 
belong to the porphyroid group. The interstitial cement 
is .1eo of complex composition, and contains fragments of 
quarta, felspar. and muscovite. together with calcite, 
kaolin, and chlorite . 

.. The presence of the fragments of porphyroid and 
of felapar seem. to suggest that there haa been 80me con­
tribution to the rock·m&8B by volcanic action." 

Lithologically. the rock is very limilar to a rock from the 
Dial Range. 

Overlying these breccia-conglomerate.. deep bed. of pyro­
clastic breccia, very much finer in grain than thoee 
described, are found·. These are true tuffs. having a com-

C") Geol. Surv. Tall!.: Bullet:n No.6, PI'. &-36. 
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pa8ti.oD oi1IIi1ar to that of the _tin~~ of the 
~.-.clomerate. The rock is of & • colour, 
opeaked 1riih yelIowish.white kaoJOni..t ,.,..., and cIia­
inIieIrat. to • v«y rich dun to chocolate CaIeued ooil, 
.. hiCh aupporte moot. luxuriant vegetati- , 

At the upper reechee of BigriDa CNek oIill ber-trniDed 
memben are upoeed. Th_ ........ of d&rk 1NJish:'browa, 
purple, and green colCMll'8d rocka, .,...mcmJy in _aw 
banda, though the prevailing oo\ow" is purple. 8erioite is 
highly developed and much iron cWde is p_t. 

(c) Slat •• ,-In the JIIOIIt .. -.iy portion of this area, 
hard, fiaslle bluish·black elateo ooour in tbin beda eepareted 
by quart&iteo. 

Th_ slatea poooeM a well-developed claaTage, and can be 
:r!.t with _ into thin uba aDd hct· In the upper por· 

of this formation the olate ar &I quite a distinot 
mem_; here it 11:'= cI»--peel _ ...... is much 
tofter, very much and eiioltorW, .... hea-rily 
mineraliaed with pyrite. The ute hu a. undergoD. 
ailicillcation and hat been partly traneformed into • rock 
""""mbling qnart&ite, but which retaina ita ~c 
slaty cleavage. On the ......... rn fall of Kenha .. ltaIge, an 
outcrop of hard, Iiaaile, argill..-ua slate, of a b........,.· 
blue colour, and poooaessing a highly deoeloped CleaTage, 
occurs overlain by a thin bed of quartaite. This .late can 
be split into very thin unwarped oheeta, but it appe ..... to 
lack the qualitiea of durability and neilteJlOll to weatbering 
required of rconng slateo. The thi~ of this bed could 
not be aacerteined on account of the deep ocvering of ~UI, 
but it does not e:<oeeci: 60 fest. o--tying the quart&ite, • 
dark, .. ft, mineraHeod lIlate appeara .po.ed on Berry'. 
track. Theoo rock. contain much Nrite and ahow a oen· 
oiderable development of eoricite. They cle&ve at aD angle 
slightly inclined to the bedding planea, which are very 
diltinct. 

At Lynch CreoI[, hard Iiaaile to non·tiooile grey to black 
.Iateo occur interbedded with narrow banda of qnart&iteo and 
oenglomerateo. The average trend here .. 16 degreoo ....,t, of 
north; the dip is 76 degreeo eaat.. 80Ine of the slateo ha .... 
a pronounoed ocbi ........ 'appear&not; othera are very much 
col)torted and crumpled. Crooo infi.ltrationa of ailica in 
parallel band. are a common feature of the rook here. 

At the contact with the ocbi .... rock at Pinnacleo, oolt, 
grey , oompact elateo have been e:<poaed in the underground 
workings and again by the removal of the wash at Strong'. 
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Creek alluvial workiDga. The dip ;. .... Iy .t 60 d..-, 
and the Itrike IIi dog.- w ... of north. 

At the 68-mile peg of the Emu Bay Bailway, a IIII&ll 0N0k CUIti.., __ the.trike ~ .. number of .u. .... t mem­
ben raII(iag from purple alate. to blaat __ . The orditr 
of au~OII ;. blue-black 1ioeile ~ -tam by por_ 
phyroid rock, which ;. oucceecled by purple &Dol rrey olateo, 
and *11_ in turn by yellowish-rrey and black urJIlaoeouo 
ochioto, followed by &ooile alateo. They .... again ezpooed 
at 66 mil81 15 chliina, in the railw.y ouW.." .. hard fiIIile 
argilliteo, dark blue to d.rk grean in colour, h.ving the 
cleavage plan81 almoot parallel to the bedding pranea. 
They continue almoot as far .. the 66-mile peg, whe ... they 
.... aUooeeded by .n argillaoeoua mudotoae ...... pooed of 
obert pebblea the Bize of m.rblea MIt in an argillaoeouo 
matrb. N umeroUi narrow banda of qu.rtcite aeparate the 
eeveral al.te membara. 

A bed of olate, 15 feet widIe, oooura interbedded with the 
pyroclutic achiate near the igneouo contact. Thia n.rrow 
band .ppeara to be rem.rkably uniform and peraistent over 
a oonoiderabl. distance. Small narrow bando 1 to 3 feet 
wide. interbedded with pyroolaetio rock. .... aeon in the 
railwayouUing .t 64! milea per. 

At the north-eaotern comer of thia a_. near the ....... 
ing of tho tramway over Mam Creek. the alate. have been 
almoat oompletely tranaformed into hornetone by the heat 
engendered during the intrusion of quarts-feapar por. 
phyry. The cleavage planea of the elate are diatinctly 
Ntained in the hornatone. which ;. of & dark grey to black 
colour. and preeenta & hard flint-like appearance. 

(a) RuuJ-Ro •• bery 8c"'.I •. -Th_ achiata a .... from an 
economic point of view. the moat important rocks in the 
diotrict. for in them are contained the moot e%tonsive &Dol 
the richeot ore-bodiea. The name .. Read-~bery .. baa 
been applied to them for convenience of rolerance by Mr. 
Loftuo HiIl.(") in hia report on that diotrict, and it will 
be retoined here. Theae rocb extend alDllf the weltarn 
horder of the igneoua belt right through thia area. and 
&Ithough they vary olightJy in _UN and OOIIlpoation from 
point to point. a ... identical in other rilopecta with tbcee 
already d_ribed. 

The achiatoee rocks ClOII8iM; of pyroolaatic and olaotio 
accumulationa. the mineral oonatituenta of which have" been 
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action of carbonat.od watera have been tranaformed into 
talo and oerp8ntine. 

PinlllOD, in hia t.es.t.-book .. Rocke and Rook-Minerals," 
otatee:-

.. The talc ochiote undoubtedly np_t material 
which waa ........umea of igneoua origin, peridoQt.a, 
pyroxenite, or dunite, and IOmeWn" of eadhnentary 
origin, doIomitio ferruginoul marla, &0. It may not be 
pOllible from field work and an iupeotion of the opeai­
men. alone unl_ aided by chemical analy_ and micro­
_pical .tudy, to decide in any given _ which origin 
the material had, and oomet.im_ not even then. The 
preoenoe of chromium, either in the form of chromite or 
of eaDOndary minerals derived from it, .uch aa bmmenr­
ite, or fucheite (a v~ of m~te, II~ from 
chromium), is indicative of ign ....... origin, .. hiIe that of 
much talc would, on the other hand, be indicative of aedi­
ment&ry origin. J' 

The occurrence of chromite in the form of minute 
octahedra in the auriferoua detrital material at PinDac!_ 
caote aome doubt on the conelu';on arrived at .. to the oriF 
of the aerpentine. With the exception of allnvial depoonto, 
chromite has been found only in the peridotitea and allied 
igneoul basic magnesian rocks, or in the ~tin. which 
have reoult.od from their alteration. Chromite has not bMD 
found near the Silver Fall. aerpentine, nor i. it known to 
occur at any other point on thi. horilOn. U has probebly 
been conveyed from the Coldstream Ri_ aerpentiDe dyk_ 
northward of this areo. There can be no doubt at all that 
the aerpentine, dolomitic rock of Silver Fall. is identical 
with tbe clame and pyroc\aatie formation bordering the 
porphyroid. 

The rock here is only about 200 feet wide, and directly 
overlieo a narrow bed of quartaite, which i ....... ng on hard 
fiJai1e alatee dipping eaaterly at 62 d....-. 

At Pinnac1ea and Cheater, the achille ~ a .lightly 
developed talooae appearance, but the rook oontaiDa vfir'! 
little mag.-ia, and is a\moat wholly oompoead of aluminium 
ailioate, though quarto i. usually preaent. 

These lIMl&\1ed talooae rocb are, thenf .... , either agalm ... 
tolite, pinite, or pyrophyllite oohiato. Agalmatolite i. a 
variety of pinite (one of the mioao), and is often miatoken 
for compact pyrophyllite. In compaeitiOD it i. IIimllar tIr 
that of pyrophyllite (hydrous ailicate of alumina), but it 
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contains potuoium. Th_ miDenla are formed in a 
oimilar manner, and are generally precipitated from car­
bonic acid oolutiona, which are very active in deoompooing 
telepathic roob whence they a", generally derived. Pyro­
phyllite ie an abundant constituent of the mineralieett lODe 

between Cheater and Silver Falla; outaide the ore channela 
the mineral takes the form of pinite byl inchuion of potea­
.ium, and forma the baee of the achietcee rocks. 

Evidently they are mainly pyroclastic sediments .. Itered 
.0 much that the former character of the rock baa in moot 
ca_ heen obliter&ted, but elsewhere their texture and 
mineral content reveal their igneous origin. 

Some doubt enots .. to whether the larger portion of the 
calcite and dolomite components of these rocko are primary, 
or whether they have hean introduced ae secondary producto 
during the I .. ter atogee of the porphyroid invaoion or by the 
tr&DlIf0'l'ation of the miner&1 conatitution. The p ... 
ponderant evidence goes to show that they origi .... ted from 
percolating lime and magnesian walen and were precipi­
tated contemporaneou&ly with the metal-be&ring com­
ponenta. 

At the oouthem end of Bobadil Plain yellowish-grey and 
black calcitic echi.ts occur o~lying greon .. nd purple 
.Iat.... Th ... scbiete .. re true sedimentary rooks, and con. 
tain a conoider&ble amount of calcite and dolomit1>. The 
junction between them ie sharply drawn. They contain 
zinc-lead replacement depoaits and are the continuation of 
the calcitic .. hi._the repceitori ... of ,the Read-Roeebery 
ores-discu.....d by Mr. Loftue Hill. in hi. report on the 
Read·Rceebery dietriet. 

(2)-Pleutoc<nr Vrposits, 

The Pleietocene depoeita conoist of acoumulationa of 
glacial morainal material composed mainly of massive con­
glomerate, fel.ite boulden, and boulder clay of cowrider­
able thickness, occupying the oldl PleiatA.1cene river and 
glacier valleys, The main depoeit il that occupying the 
broad valley (2 to 3 mil .. wide) on the east side of thl> 
railway-line, extending from Tul1ah many miles northward. 
The even ourface of this button.gro.. covered plain ie 
broken here and there by large conglomerate erratics .tand­
ing out promi ...... t1y above the level of the plain. 

The depth of the boulder-clay depoeit h .. not been deter­
mined; a hole, 20 foot deep,lunk near thelide of the vaney, 



did not reach bedS'ock. Shallower depoeito of ~ utent 
occur in ... veral other localities in this dHtrlct, but .... not 
worthy of deocription. The large conglomerate errMiea have 
been derived from the Weet Cout. Rup.u.. Thia rook 
i. oompoood of hard, opaque, red-tiD&ed quarto pebhles, 
varying from 1 to 8 inch .. in cIia .... r, cemented by silica. 

Some of th .... boulden oontain a oonoider.ble amount of 
hematite, which not only OOOI1piee the poeition of the 
original oementing material,· but is found al., to have 
partly replaced the pebbles. Fr&etu .... along linea of weak­
_, produced at an earlier period under enormoDl oom­
p""";ve at ....... , hove caUtoed great aiabe, cl8Bved through 
pebbl .. and oement alike, to break away from the parent 
rock. In other C&IeI, fissures, induced by compreaoive 
.t ........ , are filled with quartz, and occur in roughly 
parallel linee frequently with & eecond aeri.. at right 
angles to the first. The quartz veinleto, which are from 
i-inch to 4 inch .. thick, paea indilferentJy thronglo quartz 
pebbl.. and the oementing material of the conglomerate. 
The&e crack. in the conglomerate are filled with silica 
depoeited from IOlution. The phenomenon i. ""plained by 
a .. uming that they were formed during the later period 
of ore deposition. Thi. argument i. Utoed alao to explain 
the replacement of the pebbleo by hEmatite . 

. Considerable disturbance has given the oonglomerate a 
alightly developed' foliated atructure. The pebbleo are 
ftatly comp...,.".,d, with the longer axes parallel to the planee 
of schistooity. 

(3)-R<cwt De]J'J,if •. 

Recent deposits consist essentially of fluviatile and 
glacio-fluviatile ,material, comp08ed mainly of river gravels, 
which cover the Pieman River ftood-plain. the terraces of 
ftuviatile dr.hri. still clinging to the hillsidee of the Pieman 
Valier. and the glacial debri. derived from morainal deposito. 
The most extensive deposits of this !rind occupy tile broad 
Pieman River ftood·plain; remnants only of the hiper tor­
r&COl now exist. A very good section ill ""poood in the 
Emu Bay Railway Company's be1la5-pit, one half-mile 
north of Pieman Bridge. The bose of the depoeit at this 
point is at an elevation of 670 feet .. hove .. a-level. and 
about 140 feet above the preaent bed of the Pieman River. 
The deposit i8 made up of a ... cceosion of COBroe and fine­
grained deposits from 40 to 60 feet in thickn.... The 
loweet member i. a bed of 10ft mud and fine aand of 
undetermined thickn ....... parated from an overlying bed 
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of oimilar material by • hard hand of grey oha.ty rock, 3 
inch<!e thick. Another thin hand of hard ohal:.:a:; 
thiS- forme the parWng between thia &lid the . 
bed. The latter member, 10 feet. tIriek. ia compoled 
pebbl.. varying in oiloe from that of peue to marbl ... 
and containa much carbonaoeoua mat&ri~. Overlying tbia 
bed. a !.hin hand of clean oarbonaoeoua matt&r separat&a it 
from the coane river w&ab. 20 to 30 feet. thick. Ol[poood at 
the surface. This w&ab conoiota almost entirely of pebbl .. 
and shingle from 2 to 4 inch.. in di.met&r. with finer 
particl.. filling the iot&rot.i.... and is uood as ballast for 
the railway-line. The Irigber t&rraoeo occur on the Sank. 
of the ' hills at an elevation of 775 feet. above oea-Ievel. 
and are _tiau,y similar to the uPJ""" ~ of the SOOO­
plain deposit juat deooribed. The. depoIIit& are laid' down 
on the upturned edg .. of Pre-Silurian otrat&. The pebbl .. 
conoiot .... otiaHv of quartz derived mainly from glacial 
d, b"" .. 

(F)-GEOLOGICAL HISTORY. 

The geologi~ biatory of the field ia preoent&d here in 
the order of lucceeoion of the BOveral rock-groupo repre-
1I8IIt&d in the district. The preci ... age of th_ rook­
groupe h .. not yet been de8nit&ly d_mined. but their 
age relationship to one another can be drawn within fairly 
cleee limits. 

The igneous rocks were produced in at least two dillerent 
stages, the. order of which is the extrusion of the felsitea 
and keratophyres and the intrusion of variants of this type. 
and the unconnected post&rior intrUlion of diabaae. 

(1) Pr,-8il...w.. S<dim",'atiOA. 

The earliest period of oedimeotation is repreaent&d by 
the Dundas 8Iat&s. breccias. and conglomorat&s. They 
form a broad group of formation. of variable Iithologi~ 
character, and reprOBent dillorent ph .... of oedimentation. 
Littoral to ohallow wat&r deposits CODltitUt& the oediment­
ary bed., which are here about 7000 feet in thickn_. 
The great variation in the character of the .. vera! forma­
tion. inolicatell varioUl ph .... of ' deposition, brought about 
bY' alt&mat& changea of elevation and depreeoion. Theoe 
rocks are identified wit!> the Dond .. group by their litho­
logical 8imilarity and ilheir stratigraphic relationohip and 
position. 
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No f..;Jo were found in thi,o ....... t.IIoqb a ftr7 .... 
ful _reb .... made. TIle ouly f .... that ..... hoeD fOlllld 
in the Duuda tlatot are a f ... ~ -U of .... pt,oJitot 
diIeo .... ad bY T. B. HaIl(',) at~. Ou tIUa evi­
d_ )lr.:IIan ClJll8id,ered tile n-... IIateo to be or 
<RdovtciaD IP. Yr. L. E. Ward(U), d~ Ilia 8UID­

jJtaticm of th. North Duuda cIiotrict, -.fully M&rChad 
the oIatee at RiJIrill .. but fUlad to cn.co .... furth_ .peci­
meua eontaiJtiJtg ~ptoIite imp.-ioa •. 

The determiuation of their ... is "-d OD their otruc­
tural relatiousbip to the porph~. aud of the porphy­
n.id to the West Coast Baa.. OODClomente, the precise 
IP of .. hich has DOt hoeD oettJed. In vieW of thii ... m­
parativ;,ly weak ~to1apal aud ....... phiaaI. m· 
deuce bearing npoD the uoet IP of these .r •• aud c1u­
toporpbyroid., t.bey have beeu _ribed indduitely to t.b. 
Pre-tIlIurian. 

(2) TM Fird Period 0/1",._ 1 • ....,;"". 

The first manifestation of ip80Dl activity in tbia area 
..... the eruption of t.be ta6, volcauio hreccias, kerato­
phyres, aud leloites. The mode of oriciJt of tbia I"ODP of 
roclao, baWD .. t.be porphyroids, bai not beeu ..u.tac­
torily uplaiJled, but the prepoud __ of mdeace goes 
to show that t.bey are mad. np of bot.b asttuoi ... aud intru­
live forms. Igueouo aotivitJ ...... _ced pIObt.hI;y duriq 
the later stag .. of sediJDMtaticm, bp.t _ ~ COD­

tiuned DUd ... auberial _ctitiouL ~ frs6 .. iii! nature 
of t.be lowest depqllita is .w.n, i'llditaatel A\ !'i!uaacl .. 
Hilla, where aupar felaite p~ a ... embedded in ..ti­
mentary material. The 8uCCOllion of the Jlates above the 
fragmental ignoons rocks bas beeu suggeated .. proof thet 
the c1aotop<>rphyroid. represeut, in part at 1_, sub­
marine tuBs consolidated by snboequent preoenre, aud that 
the ... nditioDl of sedimentation were .iuWar bot.b before 
aud .fter the erupUon( II). Th_ utruaive rocb, there­
fore, appear to have been laid down ... nformably OD the 
Pre-Bilurian sedimeuta. The form of the peat ip80Dl 
... mplu .nggeota thet the locatlOD of tha .... ta from which 
the erD,Ptiona took pia. is al ..... a line of weab_ induced 
by regioual folding. The coane test ..... aud the via"coua 

(II) •• &_ orO,."IOII ... In ,.. ......... til T. 8. Ball, 11.,.1 1!oeI..,. 
Paplr,l90l. 

("l VVI, L K. W ..... , 0.01.8 .... Til. "'Ilell. 11' .. 8. 
(II) n .. L. k. Ward: Gen1. 8un. Til. R.Detta No. '8, p .•. 
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nature of the rock peint to the likelihood of this line of 
folding being the aource of the \a vas, and that they did 
not ""'tend far from their vents 

It has already been remarked that suffieient ia not Down 
of th ..... geological formations to enable their age to be 
stated definitely; but their age-relationahip to the Weat 
Coast Range congIomeratee baa now been eotabliahed, and 
their position is thua de6ned within fairly cJoee limits. 
The-difficulty in _;ping the porphyroids to their correct 
position is increased because the preeise age of the con­
glomerates is not known. The moot reliable evidence avail­
able is contained in the following paragraph:-

Thus at Penguin the conglomerates overlie, and are 
younger than the Pr ... Cambrian achista(a,); sucoaeding 
the conglomerates at Middlesex are the strata of tubi-
00181' aanciatone, which in tum are overlain by Silurian 
Iimeltone (a,). In the Leven gorge the porphyroids are 
older than the limelton .. , whioh are undoubtedly of 
Silurian age. At MiddJeeu the conglomerates rest uncon­
formably upon the porphyroida, and at Darwin waterwom 
pebbl .. of porphyroid have been discovered in the basal 
beds of the conglomerate(")_ 

Upon this evidenco the porphyroidt are shown to be 
older than the conglomerates, aad the latter oocur within 
the time-interval between the Pre-Cambrian and Silurian, 
and therefore may be aaoigoed provisionally to the Pre­
Silurian until further evidence permits a more precise 
determination of their hOrDon in that division. 

(3) Tke Period 0/ Melamorphilm. 

During the last phase of the firat igneous invasion the 
sediments and igneous rocks were subjected to local or<>­
genic movement, which uplifted them and gave them a 
regional dip in a north-easterly direction . 

Thia diastrophic action resulted in the development of 
the schistose structure characteristic of t,he Read-Roaebery 
sediments; and in the transformation of the abaJee iute:! 
hard fiasile slatee. 

(4) The W .. I OOtJd Rtmge Oonglomerate B,d •. 

The next geological event 1088 the subsidence of the land 
Burface and the formation of the West Coast Range con· 
glomerates and sandston .. 88 a littoral deposit. The pre - -- ~ 

(~ See Geol. Suvay T... Blillett .. Nit. \, P 10. 
(tI) See Geo1. Survey T... Bullett .. «0. J.1, rap. :19-30. 
(II) See Geo) 8uney T... Bnlletin No.1&.. pp. 69-61. 
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ciIe age of the conglomerate has not heen establiahed. 
Its age relationship to the porphyroid. haa already heen 
discUlled; and it ia known to be older than and conform· 
able with the Silnrian Iimeoton.. and aand8ton .. (IO). 
Beyond thia no definite information i8 available. 

(6) The Period of Ore·Depontion. 

The age of the ore·deposits occurring on the porphyroid 
igneou8 belt haa been referred to in earlier l'ublicatioDll as 
coincident with the Devonian granite irruption. The con· 
elusions arrived at and expl'OllllOd in thia bulletin confirm 
those of earlier writers. 

Thia is al80 the second period of diastrophism resulting 
in the uplifting of the whole region. The folding of the 
conglomerates and the more intensified metamorphism oC 
the older rocks are due directly to the diaatrophic move­
ments engendered 'by the granite irruption. The ocn­
glomeratea under the influence of heavy compressive 
8tre8Se~ were fractured. but were subsequently recemented 
by infiltrations of silica. 

The nearest granite outcrops are at Granite Tor on the 
e&Bt, and Mt. Ramsay on the west. Granite of similar 
character occurs al80 at Meredith Range, Mt. Heemakirk, 
and Hampshire HiHs, and quartz.porphyry dykes (the 
apophyees of the main granite ma .. ) outcrop at &enison 
Ben and Mt. Bischoff. It appears, then, that the out­
crops of granite at Mt. Ramaay and Granite Tor (about 
12 miles apart) are the erosion residuals of the main sub­
jacent body. 

The form in which the granite m&88 occurs is uncertain. 
It is held by some geolgisto that the .urficial ,utii" •• lie< ur 
as three distinct intrusions in the form of chonotiths (c). 
Whether they are strictly chonoliths or whether the larger 
domes are laccoliths or batholiths has not yet been t>roved 
conclusivt\Jy by the evidence put forward by any writer. 

(6) Th(' 'fhi,.d Puind u/ lJ;(l3trol'hin". 

There followed a long period of denudaticn during: which 
large portions of the West Coast Range conglomerate and 
the Silurian strata were completely removE'd. 

Subsequently tbe land surface ,ubsided, and the deposi. 
tion of the Permo-Carboniferous conglomeratE> followed. 

(G) Sell 6,,01. Snrvey, T~. BnlletlD No.1 •. pro U .. ~I. 
(~) ChoDollth: A. n .... e .. pplied to an lrNIfU1 .. ,ly .. baJ)"l m ... of iDtru­

.tYe rock of dimemtnn .. very mueh gr'f' .. ter tbaD th." of a dyke or .. 
neck. and diftereDt In shape from .. laccolith or batholUh. 
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"Further subeidence below the sea· level led to the finer­
grained aediments being depooited on the conglomerate 
beds. Only very small areas remain occupied by Permo. 
Carboniferous strata in neighbouring districts (near Zoe. 
han). In this area there is no record at all of sediments 
of this age. 

(7) The Intrusion 01 the Diabau. 

The close of the Mesozoic era witneesed the third period 
of igneous activity during which intrusions of diabase as 
siBs and laccoHtes took place. Diabase occurs in this area 
as a long narrow dyke lying in proximity and parallel to 
the railway·line, between a point opposite Farrell Siding 
and Boca Plains. During the recent operations of dia­
mond.drilling the ore· body at the Rosebery Mine, in the 
adjacent B'fea, a narrow olivine-diabase dyke was passed 
through 011 the hanging·wall side of the lode about 450 
feet distant therefrom. In addition to these discoveries 
there is evidence of other occurrences in the neighbour­
hood, and apparently they are more extensive than was 
at first suspected. Mr. L. K. "lard, in his report on 
II The Tinfields of North Dundas, "C') records the occur­
rence of 8 narrow dyke of diabase outcropping at several 
points, and traversing the Reni80n Bell field from the 
north·eastern slope of Pine Hill to the buttongrass plain 
north of the township. Diabase occurs also capping Mts. 
Dundas and Sedgwick, and is a familiar feature of Cen­
tral and Eastern Tasmania. 

The geological sequence of events during the time inter­
val between the intrusion of the diabase and the glacier 
epoch of Pleistocene time is incomplete; but the principal 
evente, of which records are available in neighbouring 
areas, a.re described in other bulletins of the Geological 
Survey. 

The eventa "'hich have been instrumental in determin­
ing the present configuration of the country have already 
been outlined ill Chapter IV., under the heading 
" Physiography." 

(G)-FAULTS. 

Faulting within the area is cowman, but of only mmor 
magnitude. Three well-defined minor fault;- ?t't-ra recog­
nised neal' the railway-line One runs parallel to Boco 
Creek for over 5 miles, e:Xitending from Boca Plains along 
the railway route as far south as Farrell Siding. This 

(tt) Video 0601. Survey, Tas. Uulletin :'to. 6, HIO!). 



fault haa evidently been developed as the result of the dia­
base dyke intrusion, for it is parallel, and close to the 
dyke, and has the same lineal extent_ The fault-line i. 
heavily mineralised, and contains much pyrite, siderite, 
and limonite, and dips at 650 to 750 westerly, contrary 
to that of any other fracture observed in the district. The 
course of the fault-line is 200 east of north to Chester Sid­
ing, when it changes to 120 ea.t of north to Farrell Sid­
ing. Another is observed in the railway cutting near the 
64~-mile8 peg, showing a considerable, but indeterminable, 
lateral displacement. 

Secondary structure within the porphyroid i& present in 
the form of joint-planes or cross-fractures, the most per­
sistent and largest in an east-west direction, with dips 
either ~outb or north. This fracture system occurs between 
the Home Rule and Langdon P.A. mines. The striking 
feature of this system of fracturing is not only the abrupt 
change of strike from a general meridional to an east·west 
trend. but also the change in dip. The Home Rule frac· 
ture dips southerly, while the Langdon P.A., which is situ· 
ated about l·mile south-east, dips northerly. This effect is 
evidently brought about by a system of reverse faulting, 
which would result in both lateral and vertical displace­
ment. Numerous minor fracture~ inclined obliquely to 
these major fault-lines traverse the $ystem. The Homo 
Rule cross·fracture, like that of the Langdon P.A., has 
been recemented through infiltration or mineralising solu­
tions. There is still another east-west fracture, situated 
between those already mentioned, which appears to be con· 
nected with them by a north-south fracture. 

The forces operative in the earth's crust that are known 
to produce fracturing are those of compre:;.~ion, torsion. 
and tension. Van Rise has shown that compressive forces 
operative ill an approximately hOm02'p'l cOUP- :;ub~tance, 
such as this igneous rock. result ;lormruiv in two sets of 
fissures being formed. Thel'p oc('ur at about 450 to the 
direction of the applied force. and therefore at about 900 

to each other. It has also been demonstrated experiment· 
ally that whenever torsional forces are effective , two sys­
tems of fracturing tend to be produced, nearly at right 
angles to each other. 

Whether this fracture-system is due to compressive or 
to torsIonal forces has not been determined; certainly, com­
preesive forces have been largely operative in the region 
It is possible also. that the fracturing is due to tensional 
stresses following the irruption of the Devonian granite. 



vn.-ECONOMIC GEOLOGY. 

(A)-MINInIALOOY 01' TIIII Ou:-DDOSITS. 

N onh Piem&D ad Haokiuon country ia the geo­
continUAtion of the Booebery ana to the oouth; 
Sterling Valley area Iioo adj ...... t to and IOUth of 

Farrell diatrict. 
On the great minMal belt of which thia diatrict fOrDll! 

the northern extremity are found the moat n:tensive and 
and highly productive ore-deposit. of the Stat.e. On the 
eut il the Mt. Farrell zinc-lead and coppet field; on the 
south aro a suC08ll8ion of mineral fields, which include IUch 
famous min .. u the Rooebery and Mt. Read line-lead lul· 
phide, aDd the Mt. Lyell coppet groupo. 

Thio area may be OODBideted aIeo the geological con­
tinuat.ion of the southern diatrict, for repreoentativN of 
all the dilferent format.iono of oedimentary and igneous 
rocks, which are deocribed u occurring in the neighbour­
ing area (Rooebery), are to be found in the North Pieman 
and Huakioaon diatrict. Furthermore, the ore-deposit. of 
greatest extent aDd economic value occur here on the eome 
borDon, and under aImon euctly similar conditions &I 

there. The o ..... bodi .. are oimi1ar aloo in mineralogical 
composition, and have a clooe genetic relat.ionwp to thooe 
deposit.. 

A general description of the mineralogy of the or .. i • 
.... ntia\ to the understanding of the genesis of the ore­
deposita. The lod .. of this area exhibit • close min· 
eralogical similarity in their primary constituents. The 
chief primary ore mineral. contained in the lod.. are 
pyrite, galena, 'phalerite, chalcopyrite, baryteo, and gold, 
and the secondary products derived from the oxidation 
and alteration of Bome of tlteae minerals are malachite, 
aaurite, limonite, baematite, and iron and sinc sulphatea. 
The relative abundance of the primary minerals variee 
locally; for instance, at Cheoter the O ..... bodiN are com­
pooed almost wholly of pyrite in the main open-cut work­
ings, and in the southern workings chalcopyrita is p ...... t 
in appreciable amount; at Pinnacles, galeDa, 8phalerite, 
chalcopyrite, and pyrite occur in one pomon of the ore­
body In f.tirly equal proportion; in another, the ore is 
composed predominantly of chalcopyrite; while in other 
parts, baryteo il most abUDdant, 8iJDilar variations are 



noticeable in the lod.. .t SterliDc Valley, and in t.boM 
oontained wholly in Jll&l8ive porpJiyroid. 

The oocurrenoo of SOld ~ Pin'" ~ oerlain pointa 
in appreciable quantity ia oIriIdiIc. The amount variM 
greatly, flOJll .. few graiDo per ton in tile breaaiated oiJiA:a 
near the ore·ahoot. to over 6 os. per ton in tIM oeIvap QD 

the footwall. At part. of the northorn workinp the DIU­
a.ive line-lead 11IIphide ore containa up to 2 01. of F.d and 
10 01. of Iilv ... per ton. It ia noteworthy that nmther tIM 
lilver nor the SOld content varies in proportion to the 
galena and sphalerite present; but the high values seem to 
1!l' contained in the sulphide ore. 

pynt. (Fe8,).-Thia is the moot abDDdant lulphide in 
the diatrict, and occun .. a conatitDent of all the lodOl. 
At the Cbeater Mine an enormous letlticular m&81 of ore 
compooed almost wholly of pyrite oocun .. a metaaomatie 
rep1aoometlt deposit. The pyrites ia ... 1I&IIy well cryata1-
heed, but fiM-IraiDed, and is allo found ...... i ... and com­
pact. It ia found in the form of small graiDo m.em;.ted 
through the altered t .... and eruptivea _ tile oontact 
with the achiata. Some of it is ooppor-beariDg, and "" 
weathered surfaces appears br ... ·yellow. It oocun in a 
I .... r degree at Pinnacl.. uaoaiated with aiDc, lead, and 
copper sulphid .. ; at Cutty Sark, aaeociated with chalco­
pyrite, in the form of perfectly-developed cuhea, and in 
the form of pentagonal dodecahedra at Lynch Creek. At 
the Sterling Valley, pyrite is found lining caviti.. or 
vughs, aDd as narrow veinleta in the lode-ehannel. 

Ohalcopyrit. (CuFe8,).-G&nerally accompani.. the 
pyrite, but is sparingly distributed through th& large 
Cb .. ter ore· body . At Pinnacl .. it is more abundant, and 
was precipiteted simuitaneoUily with zinc and lead sui· 
phides. It occurs also as the chief constituent of the lode 
at MidlOn'. Mine, in I .... r amount at Sterling Valley, and 
allO in the Cutty Sark ore-~i... It ia oommonly aas<>­
ciated with chlorite schiat, and is more prevalent in the 
altered igneous rocks than in the sedimentary. It is 
always in the Jll&l8ive form, and never in distinct crystals. 

Galtno (PbS).-Galena i. always present in aseoclation 
and contemporaneous with sphalerite in almoet all the 
lod .. e%amined. The hoot of this ore ia Ulually slate, as 

• at tha Sterling Valley Mine, where it ia tho dominant 
mineral of economic value; but it aleo 00C1U'I iD minor ' 
quantity with the copper ores in porphyroid, and as one 
of the chief oonatitDenta of tho mind sulphide orebodi .. 
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of the Pinnacl .. area. It OCCun Wlually in a very fine 
.tate of divioion, and intimately mixed with sphalerite at 
Pinnacloo, though in placeo largor crystalline structure is 
developed. At Sterling Valley the galena vane. from fine 
granular to ooanaly crystalline, the crystal faceo being .. 
much as i-inch &crOes. 

Sphalerite (ZnS), Zinc Bltnde.-8phalerite or zinc 
blende is abundantJy developed, especially in those lod .. 
wbich are oontained in slates and clastic schists. In the 
latter, as at Salmon's claim, south of I10badil Plain, it is 
a replacement product after calcite in aasociation with 
galena. Sphalerite is a oommon though variable constitu. 
ent of almoot all of !the lodes of the di.trict. It is al ways 
found in the crystalline condition, though rarely in devel. 
oped crystals. It has boon obaorved at Sterling Valley in 
bands quite distinct and unaoaociated with galena. At 
Midson's claim it occurs with galena intergrown at the point 
of junction, but thereafter in distinct bands. The colour 
vari .. from alight-yellow, resinous brown to black. At 
Salmon's claim -it occurs in a particularly pure form, and 
has a reddish tone. Distinct tetrahedral crystals are com­
monly noted in the cellular ore. 

Bary/" (BaSO.).-Barytos is wid~lv distributed 
throughout the mineralised ZODe of this area, and is the 
dominant mineral in certain pan. of the Pinnacles lodes. 
It forms one of the chief mineral components of Lynch 
Creek lode, and is found in the Chester ore-body) and spar­
ingly in several other lodes of Ipsser import. It is nearly 
always associated with galena, either as a mOfe or ie!ls inti­
mate mixture or as separate bands in juxtaposition 
thereto. 

Baryf:.e$ occurs usually in massive form. though in cer­
tain localiti .. it is found &8 translucent. platy crystals. 
The colour is, in the purest varieties, white, but grades to 
grey and yellowish·brown. 

Gold (Au).-Gold occurs in the detrital material and 
wash at Strong's Creek and the vicinity in flakes and 
irregularly-shaped grains with rounded surfaces. It is a 
constituent oC the siliceous ore at the Pinnacles Mine, but 
is not visible in the stone until the crushed ore has been 
panned in a dish. Gold is found farther up the Marion 
oak Valley in coane wash, usually in the form of small 
rounded grains, though fairly coarse particles. are fTl' 
quently recovpred in the process of sluicing. 



CAromit. (FeO, Cr,O,).-Chromite occurs as oman iron­
blacl< particles in the waah and detrital material of 
Rtrong's gold diggings. It is invariably found in the form 
of octahedra; the crystal edges in most C88eB have heen 
alightly rounded by attrition. 

Chromite always accompanies the ultra-baaic rocka, 
peridotite, gabbro; and the alteration product, aerpentine. 
The occurrence here in the wash is peculiar and difficult to 
explain, but probably it has heen derived from the aer­
pentine reported &8 occurring at Coldstream River, north 
of this area. 

Lim"";t, (2Fe,O, 3H,O) .-Limonite is commonly found 
in the shallow oxidation ZODe of the ore-shoot:. where they 
outcrop at the surface, especially in the Chester pyrite 
lodes. The oxidation of the pyrite to limonite haa taken 
place mainly along the original n.esures or circulation chan­
nels. Limonite is found at Lynch Creek paeudomorphou9 
after pyrite in the form of pentagonal dodecahedra, and in 
the form of cubes or hexahedra at Chester. 

Covelli!. (CuS).-Occurs at Midoon's claim &8 indigo­
blue films on chalcopyrite, of which it is an alteration pro­
duct. Covellite is almost always of secondary origin. 

H aJlnatit. (Fe,O.) .-H"'matite is sparingly found in the 
Chester ore-body as an altered limonite, and as a replace­
ment product after quartz in the conglomerate boulders 
on the slopes of Mt. Kershaw. The gosaan resulting from 
the oxidation of the pyrite ore at Chester is limonite, but 
the limonite in places has heen altered by metamorphic 
action to luematite . 

. 4.zurit. (2CuCO,(OH),)tmdMalach'f. (CuCO,Cu(OH)2). 
These blue and green carbmiates of copper are most com­
monly found occurring in chlorite in the oxidised portions 
of .the Vutty Sark ore-bodies. They are also found as 
aecolldary produc'" in the Sterling Valley lod... They are 
formed in the upper parts of ore-deposits by the action of 
carbona~d waters on copper compounds. The first pro-­
cess in the alteration of the chalcopyrite is the oxidation. 
of the copper to sulphate. This compound is reacted upon 
by carbonic acid solutions to form the carbonate com­
pounds. 

A I'If{.nopgrite (FeS2 FeAs;;).-Arsenopyrite is contained 
in the Sterling Valley Mine ore-body in association with 
galena. 'phalerite, chalcopyrite. and pyrite. It appeal'!! 
more abundant in the siliceouB portions of the lodes. It is 
always in the massive form. 
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Pyrop"yUi •• , "ydrow 1iUtm. of altmM .... (llAJSi,OJ.­
Pyrophyl1ite is a 10ft. miaera\ witio a greuy feel and pearly 
lutre, and has a foliat.ecl strucmue. The ... Ioun vary 
from wbite, yellcnriah.white, piDk .. ,-, and rarely 
~Ie; bU$ wh ... air-dried they all ~_ nMrly white. 

phyllite ia alnmdantly deftIopool at OM.ter and Pin, 
naoI .. , whore it CXlnstitUteo tho......... portion of tho 
gangne of the Iod .. , and in a 1_ degree io a ... nstituent 
of the Silver Fall. lode. 

The occUrrenOl at th_ localities i. in tile form of 
.i1very.white foliated eoaIeo intimately mized with the 
metallic Iulpbideo with which it has been aimultaneoualy 
precipitated. Under the magnifier it appears to be 
oryat.&lliaed. 

A """'pIe of thia mineral taken from the Cheoter Mine 
aho ... the following ... mpoaition:-

Water (CXlmbined), B,O ........ . 
Silica, SiO, ... ... '" .. . 
Alumina, AlIO. ... ... ... ... . .. 

Totel ... 

The apecilic gravity ia 2'78. 

Per cent. 
6'50 

59'80 
33'80 

100'10 

This mineral OCCUJ'II at North Lyell in mawve form, with 
a micaoeoua scaly structure. An analysis of the mineral 
from this locality i. given for purpose of comparison:-

Water (1088 on ignition), R,O ...... 
Silica, Si02 ••• •• • ..• ••• ••• ••• ••• • •. 

Alumina., Al1 0 3 •.. ..• ... • .. 

Soda, Na,O ..... . 
Pot .. h, K,O .................. .. 
Lime, CaO ....................... . 
MagnOlia MgO ... .. ... _ .. . 

Totel ... 

Per cent. 
6'02 

62'30 
31'40 
trace 
trace 
Nil 
Nil 

99'72 

The greatest development of pyrophyUite is in the vicin­
ity of felapathic rocks, from which it haa been derived by 
th .. &etion of carbonated solutions. 

Pini •• (hydro", iii/ira!. of alumi"' ..... and polauium).­
An alteration product of felapar, is a 10ft. green "''''':0 



mineral, very abundantly developed in this district.. It 
forms the base .. f the pyroclutic acltista. 

Sericite ("ydrou. riUcate ., alum,,,,, and pot .... rium).­
A variety of mlDOOvite characteriaed by it. oilky luatre, ia 
widely dittributed throughout the dittrict.. It it moot 
commonly found u an alteration product. in the argil­
laceous oehme weat of Chester, and in the oandatonea ... uth 
of the Pieman River and Bobadil Plain. 

Quarlz (SiO,) .-Quartz generally oooura in maeorive 
form, though crystal faoea are developed in quartz cavity 
fillings, and in white opaque q1ljlo1U outcrops near Pin­
nacle&. Quartz is abundantly developed at Pinnacles as a 
lode conetituent. It has the appearanoe of & replaoement 
product., and has been oubjected to ouch heavy at ...... 
that it has been greatly crushedl. The breociated quartz 
has been recemented by metallic ouIphides. 

The lode quartz is frequently in the form of de""", 
hard chert. Another variety ia that of hornatone, which 
is a contact. metamorphic product. derived from clay slate. 
At Lynch Creek silica has completely replaced a hard vol­
canic breccia. and occurs also as a replacement product 
after limestone. 

Quartz is commonly a component of the ]odee; in some 
o&aes it is the dominant mineral. 

Chlmite (Si/icate of aluminHlm, iron, and magnuium).­
This light to dark green alteration product is of oommon 
occurrence throughout the mineraliaed. zone, and is found 
in greateet abundance near the contact of the eruptive. 
with the sedimentary roc"", where it i. in the form of 
schist, and contain. pyrite and chaloopyrite lod ... · It it 
also widely distributed, though in leeeer amount, through. 
out the whole area. 

It i. of secondary origin, and appears as the reoult of 
hydrothermal alteration. usually of lome aluminous ferro­
magnesian mineral. The origin of the mineral here has 
not been determined. Probably the aluminous oonstituent 
has been derived from felspar and the magnesia from 
asoending hydrothermal solution •. 

Sid,,;te (FeCO,) .-Iron protooarhonate occurs as a 
vein filling in the lode at Chester Siding, and abundantly 
in narrow veinlets in the Sterling Valley Mine. The 
siderite is usually maeaive to 00&1'&8 granular. 

Calcite (CaCO,) i. one of the moot abundant mineral. 
found in the district. It i. uoually found in rhombohedral 
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form, though sometimes massive. In the deep railway 
cutting immediately south of Pieman Bridge it commonly 
accompanies dolomite in narrow veins through thepyro­
clastic rocks, and a transparent variety resembling Iceland 
spar was noticed crystallising in ite common rhomhohedraI 
h':bit. It is also found filling amygdules in volcanic rocks, 
especially in the diabase dyke, and abundantly in the cal-
cite schis!.e. . 

Dolomit~ (CaMg) CO" i. an abundantly developed 
mineral and is widely distributed. It occurs most com­
monly at Silver Falls Mine in the ore-bearing rock, having 
been deposited from hydrothermal solutions. It i. aloc 
a common constituent ·of the volcanio.--breccia of the dia­
base dyke. At Salmon's claim it is abundant, and OCCU1'8 

in its rhombohedral habit, showing curved faces. 

Epidote.-Epidote is widely though not abundantly dis­
tributed. It is found near the lod" expoeed in the railway 
cutting near Farrell Siding in the form of thin columnar 
aggregates of crystals pOBBeSSing the characteristic yel­
lowish-green colour. 

Actinolite (Ca(Mg,Fe)" (SiO,),).-Actinolite i. com­
monly found in felsite rocks, especially near Farrell 
Siding. It is a dark green mineraI found occnpying cracks 
and 8S facings in the felsite in the form of radiating, 
acicular crystals. 

Talc (H,Mg, (SiO,).).-This mineral has been formed 
at Silver Falls under almost identical conditions as ser­
pentine. It is not abundantly developed. 

Serpentine (H4Mg3 Si2 0 9).-Occurs at Silver Falls as &. 

green secondary mineral; 'either derived from magnesian 
silicates, which were first formed. within the calcareous 
rock by metamorphic processes, or by the action of per­
colating magnesian waters upon felspars--the latter 
origin seems the more probable. 

The mineral is found at Silver Falls and is of only 
mineralogical interest. 

(B)-SOURCE OF MINERALISING SOLUTIONS. 

The theories held to account for the filling of mineral 
veins from solutions containing metallic compounds have 
of late years been reduced to two main and opposing prin-
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80"", of the minerals found &8IOOiated with other 0 .... 

ahow charaot.en which help to connect them genetically 
with the tin 0.... derived from the Devonian granite. 
Suob mi ...... al. are th_ whiob oontein boron and lIuorine. 
Mr. L. K. Ward(") repon. the m-ry of fiuoRpar at 
Thom .. ' Blocko, and ito oocurreaoe in oonaiderable abun­
dance in the rock adjacent to the I ..... at ~hery h .. long 
bean known. Fluorspar is a mineral characteriot.ic of tOdeo 
contained in or B8JCiated with granite. For inat.anoe, it 
is a common conotituent of the tin-wolfram deposito of the 
Shepherd and Murphy Mine, Moina; and of the Story'. 
Creek Mine, Avoca; and in greater or leB8 amount in all 
deposita of this type. Bismuth or .. , whiob have also a cl_ 
genetic relationship to those of fluorine, occur in abundanoe 
at Kitaon's workingo in the 8Outh-eaotern portion of 
the Mt. Farrell field; chalcopyrite in &IOOCiation with 
axinite and actinolite formations occun at the Colebrook 
Mine near Roeebery; other minerala, such as pyrrhotite 
and anenopyrite, characteristic of tin ore depoaite, are 
commonly found' with zinc-lead sulphide or.. in th_ 
districts. 

The evidenos .. t forth here is .ulIicient to ahow that the 
ore-bearing 8OIUtiODB and th_ reoponsible for the tin ore 
deposito have a cl_ genetic relatiO!l8bip, and that they 
must have originated in the granitic magma. It baa bean 
ahown al80 that the mineraliaation it due to &808nding 
solutions. 

(C)-N ATVRE OF ORE DEPOSITS. 

The first p08!ible factor to be conoidered is the nature of 
the rock~the repooitori .. of the or_both .. to physical 
character and chemical composition. It is generaHy held 
that coaroe-grained maasive bedo of rock, being more euiJy 
fractured than fine-grained beds, aBer a more favourable 
locus for the deposition. of ore, and in general the amount 
of replaosment vari .. directly .. the intenaity of the frac­
turing. The moot exteoaive ore deposita of this area, and 
in ,fact of the whole Weot Coaot region, are contained in 
oohi.tose pyroclaotic rocks. The soh~ obaracter has 
been induced by regional folding, the tuffaceouo rock 
apparently Bu.lfering more severe deformation than the 
ooftar, finer-grained oJateo and sandoton ... ; and for this 
reason .leo rock· fracturing has been far more ext.enlively 

(-) "Uk I •. K. Ward: Geut. Survey. 'h.. B"'lt'tia'o. 3, p. 66. 
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dweIaped Us the t16 t.ban Us tM ~ -limeDt.. 
It ia _ to be iIIf ....... Ina t'Iiie oW. .'," all the 
ore mined ip. t.he dWriot. la ... ...a t.- 104Il-w-l 
Us tM tufa- beU, ..... _ n __ w1hll! 
~ fraot.urillg of the ... -.. the pwpIajroicl hu led co 
&Ii8 clepoIiti ... of exteuaiw _bodIe.. -ail j • fracturillg 
Us the hard. muoive porpllyroid hu .-Jt:rt: the Iorma­
ti... of rich omall loci... The purpcee ia -..1)' to pomt 
out at what etratigrapbio horizon. the miIleraliaation hu 

. Men moot inteue. All of the more important loci.. of 
thie diltriot. are looated along the junction of the por­
phyroidJ and oed:imenta'1 rocb. The weipl> of the evi­
dence .ppeen then to indicate that the maiD determining 
factor in the matter of looaIiaing the mineralw.t.ion hU 
Men the amount and intouity of tM pr.mineral fractur­
ing in the -lim ... t.. the uteDt of ... deYal~t of 
"hiotoaity. and. the chemical oompoeitiaD 01. the rock. 

Pooepn),. in .. Geneoi8 of Ore Depaoita," oWtee:-

.. Witl! ralation to the -.-u.... epicenet.io or 
mineral depoeit.. the lint queetion _rna the 8pAOII 
which fi8rJ IQCODd&r)' mineral or minen1 oaggng. 
requi_ to .... bliah it. u:iJtence. It muat either have 
found thia ."..,.. wailing for it or it must have made 
room b)' driVIng out an original miIleral." 

In thia ,,_. both .. regarda lInN 8IIiap and meta­
aomatic depoeit.. channeIa of _ fflr the _MariIIg 
eolutiona had '-" provided b)' .-1IIiUra1 fractu_ in 
th~ rocb. The ...,.,.t. OCCUr either in 1M IOIid porph)'roid 
.. narrow &.ure inlinge. in the 01". "",,ph)'roid noar the 
pomt of junction with hard porphyniid .. h)'drothermal 
metuopJatio oHpooita, or in the .rat.- and! oed:i!nenta'1 
oobiaIee part11 .1 repl_t. and partl)' .. precipitAti ..... 

The enol .... g ....... and eapee.;.Ily the lelapar por_ 
ph)'ri... have Men gr.tI)' deoompoeed. Careful inveoti­
gation i .. to the natu", of thia alt&retion abO ... t.het the 
eolutiona which cauaed it we", "'1 highl)' charged with 
carbonic &old and magneeian eoIuti.-. 'I'h-. eolutiou 
and ..... gn.... in oolUliderable quanti.. Clearly. ~ 
ware hydtotherm&l ooIutiona derived fl'Olll ~e _ ........ 
.... gma durillg the waning otac- of ~ -" rock-

. ooIidilication. .. ohown b)' the uceaoi_ .. ~ I _t 01. 
carbonatee and lulphidea. and in ad...... the formation 
in ouch quantit)' of the II800Ildary mi =,1+, ~)'llite. 
pinite. chlorite, talc. ael'JM!lltine. and .... all of which 
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.... alteration produote of fe1spar due to the action of 
oarbonic acid and .wphnr, and tJlat they cont&iDecl. lime 
had the eftect allO of concentrating the oiIica conaituent of 
the rock aloDg..tein favourable ~. 

The iDforJllAtion contained in the following para on the 
nature of the o ..... bodi .. is amp\iJied by the more detailed 
remarks given unde. the deacription of the minoa. 

The ore-bodi .. may be considered &8 belonging to five 
clauea, viz.-

(21) Pyrite and galena replacement deposita. 
( ) Galena-sphalerite-chalcopyrite deposits. 
(3) Chalcor.yrite veina. 
(4) Silver- ead veina. 
(&) Anuvial gold deposits. 

(I) The pyrite ore-bodioa are the moat extensive, and 
occur as hydrothermal metasomatic replacement deposits at 
Choater and the vicinity. These deposita are compoeed 
almoat wholly of jryIrite, with, in additioll, oman amounta 
of chalcopyrite, galena, and sphalerite, &lid occur in large, 
irreguIarly-abaped, lenticular maaaeo. An the deposita of 
ore occur in direct aaaociation with faulting-fillurea traver­
sing the rock in a direction paranel to the plan .. of eohiatr 
oaity, and with son .. of crushed brecciated rock produced 
by movements of disturbance. The undisturbed rocb are 
everywhere barren of ore. The very rich baudo of ore, 
from 6 inches to 4 feet thick, occurring in the ore-bodiea, 
occupy the original fissures along which the _ding min­
eraI eolutions circulated and attacked the more soluble 
constituents of the schists. The Ihearing and compres­
sive stresses induced during and following intrusion leaves 
the country-rock much cracked and jointed. providing 
channels of access or conduits for the ore-bearing solutions. 
The brecciated structure of the siliceous rock (probably 
deposited contemporaneously with the porphyroid intru­
sives) and the joint-cracks provide lesser channels of access 
along which the solutions have penetrated laterany and 
attaeked the lueceptible rock-maaa. The main fissure 
already mentioned is only one of IOveral paranel 6ssures 
which are oonnected by amaner interaeeting fi88ur88 . the 
whole fracture system preaenting a very large surface avail­
able for chemical action, and thus the deposition of metallic 
sulphides from the ore-bearing eo\utions was greatly facili ­
tated and accelerated. The oores from the diamond-drin 
holes show that between the fieaures oertain bands of schUt 
have bean almost whony replaced by pyrite, whereas in 
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other parte th ... aN baDda of -.ru- and 1Iili,*"" 
oohilto (much 1_lUICleptibie to the acIIiion of miDenl-bear­
iDg 001 ......... ). which remain aImoot UM""",C," Th. 
richer baDd. are thDe oeparated from the JIOCIftI' bud. ""ore by Darrow wallo of el_ barreD rook. ThU inep­
lar replacemeDt of the rock. which appeuo to iDdIcate • 
oeleot.ive tendency on the part of the minen! in eolubion. 
for the more eoluble baDdl il well illQftrated in the IIOOOID­

ponying &ketch (Plate II.). The tochiotooe otruct.ure rep ..... 
oented by the 8Ilcloaing rocks ,hOWl in the ore the moot 
minute detail of the structure of the replaced red:. and 
is strongly indicative of the prooMa of molecrular repl_ 
ment. There is not a sharp liDe of demaraeUon between 
the or&-body and the ..... IOling rook. the ore nonally merg­
ing graduelly into the rock. 

The ore-bodr shows pyrite opanely diaoeminated .. per· 
fectly cryota11ioed grains to ....-iv.. olean. and _reely 
eryatalline. The perfeetiy-eryot.a11ioed condition of the 
pyrite in the partly-replaced rock is indicative of the 
porooity of the eehisto. The cubic cryote1o vary in ..... 
from minute to i-inch faooo. 

The o.....beariDg oolutiono had their IOlvent power greatly 
iucreaaed by the large amount of carboDie acid contained 
in them. Carbonic acid acto .. a redueiD, agent in remov­
ing lurplul oxygen, and in reducing ouIpllatoo in the IOlu­
tionl to oulphideo. In addition, it is mainly instrumentel 
in the dissolution of the aluminium silicate contained in 
the relapar. The ooonrreDoe'of 10 much pyrophyllite .. 
tho chief minoral coDltituent of the gangue is indicative 
of the nature and compooition of the ore4>earing oolutions. 
The pyrophyllite and pyrite were deposited simult&ueoualy, 
the .bundanoe of the former mineral preventing the 
fOl'lll&tion of large cryotala of pyrite. The preoenee of 10 
much barium ouIphate in the ore ouggeoto that the a1ka­
liDe oulphide oolutiOUl were largely made up of barium 
ouIphide, which acto .. a ooiv""t of mit !Iie ouIphides. 
The pyrite w.. formed long in advanoe .f uiy other luI­
phide (perhaps with the poosibJe exooptae of abalcopyrite), 
.. it is more euily and quickly 1Iof."'d from oo1ution. 
Galeaa and sin ... blende, ",hift _ ia insignilleant 
_unw, were the lut formed '" .... metal1io ouIphid .. , 
and ooeur intergrown in n_ ..... in the fiIIureo. 

The goeean renlting from .... ftidation of the pyrite io 
limonite, but the li~te in plaoeo hOI been altered by 
metamorphic actiea to hematite. The OOEidation of the 
pyrite to limonite hOI token ~ mainly aloag the orig-
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inal filBures or circulation channels through which the solu­
tions carrying the or .. ascended. It io probable that th ... 
fi80Ures contained the little oopper ore p ... ent, and that 
the chalcopyrite, being more eaaily oxidioed and forming 
more active solutioJll, was instrumental in accelerating the 
oxidation. Meteoric waters have played onl,. a small 
part in the oxidation of the ore; their quick circulation 
through the porous rock has led rather to a leaching of the 
copper contente. The oxidising effect of the meteoric 
waters is confined mainly to the fi88uree, and ia limited in 
depth to the level of "D " bench of the open.cut. Com· 
plete oxidation of the are extends only 5 feet below the 
surface. 

The galena and sphalerite replacement deposits occur at 
Salmon's claim, Bobadil Plain, and at the Lynch Creek 
discovery. west of Pinnacles Hills. Salmon's lode is com­
posed of galena and sphalerite, with very little chalcopy. 
rite and pyrite, and io contained in aedimentery echists 
near the junction with slates. Th.... schists, although 
largely argillaceous, contain an appreciable amount of cal­
cite finely disseminated throughout the rock, and as nar­
row irregular vein lets occupying small fractures. The 
galena and zinc blende occur as is usual in close a88Ociation, 
the b1ende predominating. 

The Lynch Creek lode i. composed of goaaanous cellular 
silica, with abundant barytea and & littJe galena. Th. 
galena occurs very sparingly as blebs diotributed through. 
out the m.... These lad .. appear to be replacement pro· 
ducts after limestone or dolomite, which must be in a very 
narrow band, as specimens were unobtainable owing to the 
heavy soil covering. 

(2) Gal'M·SpllOleritr.Chalcopyrit, n'p"", •. -The moot 
important of these is that of the Pinnacles mines, which 
occurs in association with much baryt.es in a gangue com~ 
posed almost wholly of pyrophyllite. The barytea occun 
usually fairly free of metallic sulphides, save galena, which 
i. scattered through this mineral in very Imall blebs. All 
the other components were precipitated from solution 
simultaneously, and present a densely crystalline. varie­
gated appearance. The presence of so much pyrophyllite 
haa prevented the growth of crystels of the metellic lui· 
phides, which, with the exception of part of tbe ohalco· 
pyrite, are in a very fiDe state of division. The ores an 
mainly precipitations from aolutionl which were highly 
charged with carbonic acid. but replacement of the enclos­
ing rock has taken place to BOme extent. The lodes are 

, 

, 





little regularity in this shattered country. Tbe ore-bodieo 
are typical ex&IDpleo of breccia veins, and usually strike 
panII.1 to the gimeraI. _utal planeo of the country­
rock. Along tbMe planes the mineral solutions have cir­
culated, depceiting quanz and metallio ouIphidea. ThE 
metallic sulphideo oontained in the lode .... plena, IIJ>haIer­
ite, pyrite, aDd a little ..... nopyrite and ehalcopyrite. The 
vein vari.. in oharaotcr; in lO1Oe placeo ouIphideo with 
subordinate quartz constitute the fi .. ure-fi11ing; in other 
pl_ coarsely granular quartz is an abundant constituent, 
1n associatioD with metal1ic sulphideo, particularly 'iD tbe 
_tral part of the vain; aDd in the southern end quarto 
iI tbe dominant mineral. 
. (5) Alluvial gold deposita are coDlIned to the eaat.ern side 
of MariOiloak Valley, in the vicinity of PinDacles Hille. 
The gold is fonnd in detrital material, OODtaining a ODD­

liderable proponion of n .. tdli. ouIphideo deri"ed from the 
ore-bodieo in proximity thereto. A more ..... plna daecrip­
tion is coDtained in the Dotes on Bll"ong's Creek gold dig­
ginge. 

(D)-THE BTBUCTl1IIlI OF TD LoDlc •. 

III general the loci .. of the N ortb Pieman and H Uaki980D 
diatriot .... Ii .. ure veins. Th .... that .... not. limple fileur .. 
lilUnge have been formed hy hydrotherma1 metuomatic 
replacement of the enciooiD,s rook, the minerau.mg solutioDs 
having found _ by pre =i .... ' factoIoo. 

ID some insta_ the IiIsuno an filW with high-grade 
oulphide miDeraIs, while the wall-rook hu been completely 
replaced by silica. 

Althoullh there is coDliderable variation in the type of 
Ii .. ure the veiDs geDerally have a tabuler form. At CIieoter 
the pre-mineral fracture., which served ae circulat.ion chaD­

. nels for the ore-bearing solutions. are arranged in roughly 
parallel lin .. , and are connected by lIDaller intenectiDg 
Ii........ At PinDacl .. there are several major parallel Ii.­
Inrea, arranged en .. ".lon, and striking obliquely to the 
general trend of the schists. which make up the fracture 
system. The lillure-filJing prMMltl a very breociated 
appearance. The Ii .. urea have been reopened in some 
placeo, aDd later depositions from ore-bearing solutions have 
reoemented the brecciated rock and filJe4 the later opening. 
Blipping plan .. or slickensid ...... commonly noted OD the 
wall. of the main fractures, and indicate vertical dillJ>lace­
ment. 

, 



At Silver Fan. th ..... is &Videa.,. of considerable disturb-
&1108; oJi'*eDoided aUrl ... are ..... moaIy DOted in the or.-
body. n... are DO indications of intanse fracturing ; 
ratIMr it .ppearo that the metallic nrinenIa ...... derived 
from infiltrations of or.-bearing oolutiOlll in the poroua 
rock. 

(E)-Ern:C'I' 0" CouNTII,Y-IIOCJ:. 

The ~Jfect of the country-rock on the depooition of the 
minerals is at once apparent on contideratioD of the varioua 
types of deposits encountered uuder different condition •. 
The great change in the constitution of the or.-bodieo 
occurring on the on~ horizon JIl&y be attributable to the 
relative ~ect of the alteration in the enclOling rock. due 
to variable metamorphism. and to looal v.riations in the 
composition of the ore-bearing oolutions. Thua the char­
actor of the rock-formation and the utent of the pr ... min­
eral lI_uring at Chester have provided f.vourable condi­
tioDl for the deposition of Orell from hydrothermal oolutions 
by metaoomatie replacement. The on,pnal achiatoae rock. 
though dominantly argillaceous. is believed to have oon­
tained a conoiderable proportion of oelcite. which would 
greatly facilitate the BUbatitution of miAenI matter inoolu­
tinn for mineral matter in the ooIid conclition. Further 
north, at the Pinnaeleo Kine. IiIIe .... op.! condition. for 
replacement were not 80 f • .........w.. and the lodes are 
largely formed by precipitation from IOlution. 

There _ to be 80m. diatindiom between the .. Ieetive 
power of diJferent solutions. For in.tan.,.. the argillaceous 
pyroclastic and clasti< sodi_ts _ to favour the denooi­
tion of ores dominantly pyritic. An inCH" iD the calcite 
content of th_ porous roeka lead. to the depooition of orea 
in which galena and sphalerite predominate. LocI .. con­
tained in oJates are composed of galena. .phaIerite. and 
chalcopyrite, with galena as the predominant oaoIiituant; 
and chalcopyrite orea are almost invari.bIy eonteined in 
masoive and schiato .. porphyroid. The ~ of the 
chalcopyrite or.. in the muoive porphyroid ill ellpJainable 
by the fact that chalcopyrite is generally depooitod .. p ... 
eipitations. lining. and filling-fillureo. their depooition being 
in no wly controlled by the nature or composition of the 
oonntry-rock. The fractures in the porpIlyroid are uouaUy 
narrow and sharply defined. and a1 ..... there m.y be no 
opening. the fracture. are penieMn$ for oonoider.ble dis­
tan.... In the oJates the fIaureo are not .. di.tinct a. in 
the porphyroid. but preoeut a shattered. irregular fracture-
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lyamn. the boundaries of which are generally not sharply 
defined. The I!" .... ral eIfect. is that of a fracture lOne. The 
fteoures in the echioto are vf1tY irregular, aDd tbe ores tbey 
contain OOCIlr .. lenticular _ COIlformable to the struc­
tural planes of the enclosing rod<. The foli&tion planes of 
tbe .. hi.to are approximately parallel to the boundary of 
the adjacent igneous rock. When tIUa ~nformity exists 
between tbe schist planes and the fi_ tha ore-bodies 
are found to be more regular than those occurring iD oross­
fractures. The galena eecurs here &I a bydatogenetie 
deposit. and probablyw .. partly precipitated by the agency 
of the carbonaceous material contained in the slate. 

Zinc-lead sulphide deposito are derived from solution. at 
the intermediate level lOne. and at a temperature ranging 
from 150° C. to 300° C., and relail.ively high preoaure. 
These solutions are acid in character. and comin« into con­
tact with calcium carbonate are neutralised by this com­
pound. The ziDe and lead lulphides cannot remain in solu­
tion uuder neutral or alkaline conditioD8, and are deposited 
by molecular replacement of the calcium carbonate. 

A. the calcite schiato are poorly represented in this area • 
the depooitioD of zinc-lead sulphideo usually took place. Dot 
.. metasomatic replacemeDt. but as precipitatioDs from eolu­
tions by other means. ZiDc blende is frequently found to 
have crystallised O1It befo .... the galena. although at Pin­
nacles. Silver Falls. and ia other localiti .. the precipitation 
took pIa .. simultaneously. 

In tbe western portion of this arel, near Lynch Creek. 
a quite di.tinct miDeralised BODe eDIts. The geological 
conditions for tbe deposition of orea b:v hydrotharmal meta­
somatism have been favourable. The lodes are composed 
of gossanous. cellular silica, carrying abundant baryteo aDd 
a littJe galena 8S replacements after limestone and dolo-
mite. 

The apparent .elective tendency of the solutions for these 
particular rook-formations have been observed, DOt only in 
this area. but al90 in all those mining fields. as far south &8 

Darwin that are genetically related. 

(F)-Tm: ErPJ:CT or OXIDATION. 

The zone of oxidation of tbe lodes is very shallow. Th. 
rate of oxidation does not greatly exceed that of erosion. 
and the alteration has only appreciablv elected the ores 
near the ."rrace. In almost all cases unaltered .ulphid .. 
are encountered within 10 feet of the .url .... 
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The causes of the limitation of the effecU! of oxidation are 
the impervious nature of the schists near the lodes, due to 
the development of pinite and the conoequent deotruction of 
the porosity of the rock, and the rapidity with which the 
surface wate ... are carried off. In the description of the 
topography it haa heen mentioned that the .urf .... is pre. 
vailingly mountainous, and that the slopes are generally 
80 ateep that the waters are rapidly carried away to the 
main drainage channels. The rain-waters, therefore, have 
little opportunity to act upon the ore· bodies. 

In almoat all ea .... the lodee are capped by limomta, 
due to the oxidation of pyrite and chalcopyrite. The 
latter mineral a.lao mows alteration to malachite, azurit:8, 
and covellite. In the shallow womngs iron and zinc sul­
phidee have been converted to oulphatee, which are easily 
eoluble in water, and find only a temporary habitat on the 
walls of the workings. 

(G}-SECO~ARY ENRICBJO:NT. 

The metallic mineral. of these deposito have heen but 
olightly leached near the surface. In some lod88, &8 at 
Sterling Valley and: Pinnacle., the selvage is remarkably 
rich in silver, and in the latter locality containa also a 
considerable amount of gold. Thill CODoentration of the 
precious metals is an indication of the IeCOnd~ alteration 
by leaching of the soluble conatituento. The brecciated 
cher! so strongly developed in the Pinnael .. and Chestar 
ore-bodi .. appears to be cemented by pinite and by pyrite. 
The cementing material has heen completely removed in 
serne parts, leaving the chert in a lOO881y brecciated con­
dition. The perviou&nees of the rock is exemplified by the 
large volume of water llowing from this formation in the 
underground workings of the Pinnacles Mine. If this 
chm formation contained metallic sulphides, they have long 
since disappeared under the solvent action of percolating 
waters, and any secondary enrichment of metallic eul­
phidea must be below the level of these workings. 

At the Lynch Creek lode the iron pyrite conatituent haa 
heen almost completely removed from the siliceoua matm, 
leaving only a little limonite in the cellular Iod<! materia!. 
The extent of oxidation and SUbaequent leaching cannot 
be ascertained, as no developments of any kind have been 
undertaken. 



a.
i.

fl
~r

p·
[i

:!
 ... 

i1.
l!~

·i.
 f, (1

 i 
~tl

.~~
 J~

:~ 
:i 

. 
f!t

a·i
l.~

ir~
 f 

.~
~ e

' l 
(~

,8
. 

, 

f~~
1 

fi,' ,
. i 5

 
:;a

:fI
 

.f
lo

l 
5 

a'l 
a.

ft 
,J

ll
i I

 
.g 
r~

" 
tl"

 I
 

a:t 
. 

#"
:'

i-
~ 

e!
~'

 
i-

l:
il

llS
,I>

o
'I,

a.
8 

5..
 c

:: 
e' 

.. 
a: 

a. 
.. a

I: 
-t

o
. 

. 
10 

;f~
tl!

II~
J~ 

, ~l
f.r

~fi
e.p

~lj
fll

.t.
~~.

1 J
II

'j
~l

ft
r 

' 
~ 

l.r
. ·

£i·
 l

! e
"

lr
ltl

!:i
t-J

 f
l 

I 
1 

. I
f!

: 
r 

r,
P

'e
'f

i I
't 

i A
. 

t 

tnr
if r

tf
l!

 tf
lf

l fi
t 

ff·
lt~

 ~ 
ih

 ~[
tr

~J
.3

Ii
 l"

'lf
lta

.lf
~ fl

It
" 

it i
ll
 ~It

tir
.fr

Jf 
, , 

'if
t I

iA
.A

.. 
i 

nll~
lji!

t!·r
J~i·

 il}
~t~n

ti ·
 

j!l·
J!~H

 ifr 
td~

~U!
I;a

rfr
; 

L 
~fJ

 A. 
fil

 
lll

il.
., t

 .. 
f .f

nl-
.1 

a. 
f~'

i.J
..l

t 
! 

'l ...
 t~

J(
J!

'.
ll

fr
f 



Filoune in - illata .... ___ t both prior 
and oubooq_t to the introduoQcm 01 the ftIin material. 
The Ia.,. quantity of breccia f .......... iIIoIudJod in the 
...... ia indicative of ClODIIiderable moveaa.at; between the 
-u.: Thia brecciated vein material anel wall.rock hu 
bwoD cemented by met&llic I11iphidee. The faalted COD. 
clition of the veina ia CWIIDMm to &II th. c_bodieo, but ia 
more highly developed at PiDDaci... Here, the p_ 
mineral chert hu .... ered -.. deformation and th""""h 
brecciation. 

Fnrther indioatiOD8 of the faulting movements withiD 
the S- are provided by the p_ce of Ilipping pl ..... 
or alWkeaaded BUriaCOll. Such plan .. have been obeerved 
in all the lod .. ezamined, .nd vary in depoe from point 
to point. 

(J)-EBOSION OF Till!: Oru:.Bon",s. 

There i. no buio of comparison by which the full elf_ 
of erOBion Gan be meuured. The relative r&tea of erosion 
of the porphyroid and the achiata convey only the meet 
JDe&gre infonnetion, and any eotimatea hued on t.hia are 
purely hypothetical. Notwithstanding t.hia f&ct, it hu 
been eotabliahed that the amount of erosion has been COn. 
oiderable. For iruotanco, the outcrope of Ster1iDg Valloy 
ore-bodi .. , which OOOUr in olatea aDd ochiato, are in a dep ..... 
lion fully 1000 feet below the porphyroid On either lid.; 
at Pinnael .. the o_bodi .. ooourring in pyroclastic achiota 
at the beae of the billa are 500 feet below the summit. A 
aimilar comparison can be made in connection with the 
Cutty Bark group and othere occurring in the porphyroid. 
At Cheater, on the other hand, the o_bodi .. are found 
near the summit of Mlt. Kershaw and are wholly pyritic. 

It i. noteworthy that neither at Piuuacl .. nor at Ster1iDg 
V alloy, where the erosive elfecte have been greateat, are 
the lod .. capped with pyritea or its alteration product, 
limonite. In each cue the primary minerala. galena, 
.phalerite, and chalcopyrite, are found outcropping at the 
8Urface. 

(K)-8TlUKES AND DIPS. 

The gTeater number of the fiuureo otrike in a general 
direction parallel to the trend of the igueouo belt nearby; 
but BOme contained in the ign80u. rock do not conform to 
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this rule. The latter ""riea are dilouaoed in another chapter 
They atrike due _ and weet, and dip either to tile north 
or to the IOUth. 

The general .trike of the fiaauree is from 10 d..- to 
30 degreM _ of north, and the dip is 8Outh-eaatarty, tile 
angl~ of inclination being from 60 degreea to 76 degreee. 
At the 80utbern end of the mining field t.be etrike i. from 
10 degreea to 30 degreea weet of north, and the dip is north­
easterly at an angle varying from 60 degr_ to 75 degreM. 

Another irregular occurrence ill that of Samuel Smith '. 
lod., between Farrell Siding and Boco Plaina. Bere the 
fiaaure strik .. 10 d!egreea to 80 degreee eaot of north, hut, 
in contrast with all other lod .. in the district;, the dip ill 
llOrth-weaterly at an angle between 60 d~ and 75 
degr.... ThiB occurrence i. referred to in another chapter_ 
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VIII.-THE MINING PROPERTIES. 

(I)-CHEsTER Mu .... 

(a) A1'ea, 8'tuatWn, 4: •• 

rhe Chester property now conaista of: Two mineral 
108_, 7220-.. , 80 ac .... , and 7221-.. , 30 acree; dam site, 
1148-w, 37 acree; water-right, 101O-w,' tramway 1 ....... , 
996-T,' and lO8ae, 1021-.. , 15 ac ..... , at Chester Siding. The 
mino, owned by the Mount Lyell Mining and Railway 
Company Limited, and now operated by M..... Cuming 
Smith and Company, i. situated near the summit but on 
the oaetern fall of Mount Kershaw, 1400 feet above _­
level, and 800 fest above the Piedmont. The nearest 
settlements are Tullah, 7; mil .. diatsnt eaatward, and a.-. 
bery, 71 mil ... to the south. The aeaport of Burnie ia 63 
miles d;mn~ by rail in a north ...... terly direction. 

The mine, originally known as Kershaw'8 Iron Blow, waa 
discovered in the year 1896 by F . Kerahaw and H. Sandison, 
well-known prospectors who figure prominently in the early 
history of discovery of the western mining divioion. The 
oarlieot dJove\opmenteJ work of which there i. definite record 
waa performed by theae prospectors under the direction of 
.rohn Godkin, who in 1896 held an option for the purchaae 
of the property. The mine was conoidered at this time 
to have a very promising future as a source of copper ore, 
but suboequent developments failed to reali .. the expecta­
tions of those interested', and in conaequence the mine was 
abandoned. It was found that· thi. immense pyritic ore­
body, although containing a litt!e chalcopyrite, zinc blende, 
and galena, was of value only as: a source of sulphur. For 
thi. purpose the Mount Lyell Company aecured the leases 
in 1908, and, after thorough examination, mining develop~ 
ment on a large scale was undertaken. During the period 
1909 to 1913 incluoive development and exploration work 
was carried on systematically, and a large tonnage of ore, 
containing 37'2 per cent. sulphur, waa excavated, sorted, 
and shipped. 

(b) Ore-bodie •. 

Tbe predominant mineral conotituent of the ore-body ia 
pyrite; acceaaory _ minerals are ohaIcopyrite; galena, 
sphalerita, hematite, and limonite. AlIIIOCiated gangue 
mineral. are pyrophyIIite, barytea, calcite, dolomite, 
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CHESTER MINE 

PLAN OF ORE-BODY 
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Open Out. Mt. Kersha.w. 
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112O-feet contour, provedl 0 .... of 20 l"'" cont. grade over 
260 feet in width, and ~ througli _eral "",an banda 
containing from 34 per cent. to (6 l"'" .... t. aulphur. No. 
11 bo_hole, dipping at an angle of 10 degNM, ie 95 feet 
in length, and commences at a point 011. the 1390-feet ..... _ 
tour betwean the main and aouth-west workinge. The 0 ..... 
body is much narrower and the grade lower than that of the 
main workings, but it may prove payable. Nos. 12 and 13 
bore-hoi .. were sent through the o .... body ""pceed in the 
south-west workings. The lode here i. similar in appear­
anoe and quality to that in the main workings, but i. of 
leeser extent. 

(c) ll.v~nt. 
The ore-bodieo have been expceed on the surface by a 

number of long parallel tI.mchea, pl6eed 100 feet apart, 
and by deep open-cuta. In addition to th_ works several 
shallow pita were sunk, and a cn.out was sent in at tha 
1100-feet oontour from the eaatarn face of the hill, a di&­
tance of 100 feet in a north,w.tar!y direction. The or&­
body baa bean further taatad by diamond-drilling to the 
1100-feet contour or over 30Q feet below the outcrop near 
the crest of the mountain. The drill-holes were sent in 
aor088 the lode from the eastern side and ""tand from the 
northern end of the main workings to the south-weet open­
cut, or a di.tanoe of 1600 feet. 

The ore-body, occurring on the eastern fall of the· moun­
tain and dipping with the slope of the surface, is ideally 
situated for economic mining. Advantage was taken of 
the natural faoilities in adopting the open-out oyetem. The 
open-out, divided into six benches placed 20 to 30 feet 
apart, is 170 feet deep, 250 feet wide near the hill BUm­

mit, narrowing to 15 feet at the level of the lowest bench. 
The cut extend. into tbe hill 160 feet, with inclination 
suffioient to drain it at the bench "levels and to provide 
for the easy trucking of the ore from mine to bins. The 
open-cut ie towarcia the north-west acrees the strike of the 
lode. He .... tofore, the obetacle of g_teet importance in 
the operation of this mine has been the neeesBit;r to remove 
suoh im·menae quantities of second-grade matenal to get at 
the marketable lump ore. When the narrow rich bands 
of pyrites were reached on the several bencheo it was 
encasing it as i. compatible with good mining praotice. 
extracted with as little of the lower grade material 
The rich ore (containing over 37 per cent. sulphur) was 
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oorted and conveyed in trueD to bina oet over the haulap 
line; the poorer material, containing up to 25 per cent. 
eulphur, .... dumped. A conaicierable quantity of over­
burden, conaiating mainly of oaidUod lode meterial, h .. 
been remOftd in preparation for all _tenoicm of the cut 
when work ;. neumed. 

From th_ workinga a eelf-acting inClIiDoci tramway, 30 
chaine in length, oarriee·the ore to &tor&ge bina at the foot 
of the mountain, whence it i. traa.ported over a ateel-ra.il 
ground tramway, 1 mile IDDg, to the main atorago bin. at 
Ch_r Siding. 

The lOuth·weot o .... body, 1500 feet from the mein .. ork­
ingo. hao been stripped of overburden sufficiently to gain 
an idea of ita extent, and a little work haa been done to 
prove ita value. 

Still further 80uth a small abaft sunk on the ·ore·body 
has expooed pyritic ore containing a much greater propor­
tion of oopper pyrites than is uonally preoent in this ore. 

(d) Su9Ue.ted JlotIAficoti<m oj Mining Method. 

The ore-body dipping easterly with the ourface .Iope i. 
almoot free of overburden for 300 feet below the outcrop 
..... r the oummit of the hill. The more resistent lode 
material is far I .... eroded tban the IOfter tuft. and feloiteo 
which directly overlie the ach;.to containing the ore. 
Advantage was taken of these conditions in adopting the 
pr_nt system of mining and the traneportetion of the are 
to the .torage bins at the foot of the hill. No exception 
could be taken to the syatem adopted under the conditions 
obtaining at the time, when only the highelt. grade ore, 
containing over 35 per cent. sulphur, was eought. Now 
it is intended to extract ore of all grades and oonoeotrate 
the pyrite content in the milling plant at preoent in couroe 
of erection. The oite of the milling plant is directly below 
the main open-cut, about halfway down the baulage line, 
and is .., placod that a much more economical method of 
mining may be introduced. The suggeeted modification is, 
in effect, an adaptation of what is generally known as the 
H milling" syatem of open-cut mining. In the applica­
tion of this syatom to the Chester ore-body the procedure 
is as follows: 

A main tunnel or croeacut-"--large enough to admit of 
hone traction if D0eceB8ary-commencing at the l~vel of the 
top of mill bins. is driven at right angles to the open-cut 
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workings. The grade of the t11IlIlA>l would be such that 
the loaded trucks may gravitate from the working face 
towards the mill bins. When thla tunnel has reached a 
point at right angles to tbe ore dumpe, drives are .. nt 
in underneath these dumps and ~ carri,.i to the surface; 
at the ... me time the main tunnel is con.tiDued towards the 
ore-body. The second-class ore (60,600 tons) dumped is 
rille{! to these rises and IJUppliee sufficient cheap material 
to ke&p the mill in operation until development has been 
advanced to suoh .. stage that the main ore-body is ready 
to be attacked. When the tunnel has reached a point 
direet1y below the lower benCh .. of · the open-cut, drives 
are sent in on either side in a dlireotion parallel to the 
strike of the ore-body; from th ... drives "--about 50 
feet apart-are carried through to the open-cut workings. 
The ore is broken directly into the rises, which serve as 
storage bine. In applying th.i!J method it will be found 
convenient to break the ore in benches not less than 30 feet 
high, and to arrange long working faces, in order that a 
large number of men may be employed at one time. 

It must be kept in mind that onoe the ore-body is entered 
the development by tunnelling and rising prodlUces almost 
enough ore to pay for this work. The cost of tunnelling 
through the 60ft decomposed felsitic rock would not be 
muoh greater than the cost of the conatiruction works 
required to connect the mill bins with the haulage line. 
It obvia.te. the necessity of so much handling of the ore . 
from the mine to the mill bins, and eliminates altogether 
the employment of the now unsatisfactory haulage line. 
The suggested alteration would permit of the bench system 
of open-cut mining being continued , and would not neces.­
sitate any outlay on special works other tlian that required 
for driving and' rising. 

(e) Ore · Reserves and P roduction . 

At present development is well ahead of mining, and 
very large tonnages have been proved to exist by diamond­
drilling the ore-body. The irregularity of the ore-body 
precludes an exact estimate of volume being arrived at, 
but an attempt has been made to form some idea. of its size 
by calculation from data gained by diamond-drilling. The 
quantity of probable ore has been estimated on this baais 
at 2,800,000 ton.. The ore contains in bulk over 20 per 
cent. sulphur, this also being the proportion contained in 
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the I8OOnd-grade material dllJllped. The g""'ter part of 
this imlM1!oe ore-body ie .. yet. untouched. Below tile 
llOO-feet contour no drilJing hu ~ done, but at this 
level ore of exoeptional quality and in large quantity baa 
been inteneeted. 

The critical wexth, below wbich mining at a profit cannot 
be counted on under prevailing oonditiolUl, hao been put at 
the value of 15 per oent. aulphur ON. In urivinc at 
thia figure allowanoe hao been made fM the inevitable poet­
war reduotion in the market value of pyrite. All rock 
containing a 1... peroentage could not, on thia baaie, be 
eetimated aa ore. The narrow lean or low-grade band. 
of ore occurring in the ore-body will undoubtedly be mined_ 
with the richer ore, and. will act &I a diluent, reducing 
IOmewhat the average grade. In handling large quantitiel 
it will be found unprofitable to attempt to oeparate theoe 
poor banda from the richar material; and it may be found 
even that the very rich ON: which oocafl in narrow banda 
from 1 to 6 feet thiel<, will be _ cheaply oeparated by 
milling than by hand-aortiDg at the miDe_ lp any caoe 
the very rich ore, not requiring conoentrltiOll, muat be 
cruahed dry before ""port. The objeotionl to lOfting at 
the mine are that special arrangemente must be made for 
Itorage and handling, and the delay in the removal of the 
broken ore militates again8t economical operation. 



{ 

I I Percentage of Unitg of Percentage Snrface Oxidised 8e<-onds Secondo Pt>riod. 
Stripping Overbnrden I Dumped Sulphur in Sulph'll'in Stacked OD 

of Sulpbur 
Seconds !econds in Seconds RemOved. Removed. at Mine. Dumpeel_ Dumped. Mine. .-tacked. 

-------- ---- ----- ---- ----- ----- -------
TOns. Toot'. T,'J18. Per CenL Toos. Pel' CAot. 

Up to March, 1913. 11,474 12,40~' ;;3,446 21-21 1,133,928'1 --- ---POl' half.year aDding 
30th September, 
1913 ............... 115 1l5~ 7000 !IO-09 H.2,646'tI 276 29-07 

----- ----------------------- ----
'rotals .. . ......... 11,689 13,357 60,545 A ver8~ 21' 08 1.276,673' 7 276 29.97 

----- __ per cent. 

ppriod ending 1913. P,.rit81 exported "iii 
BlU'Ufe, 

: Peeentage of I 
Salphul' Units of 8ul).hnl' 

contained in ooutaioed. In 
Pyrites Pyrites ib:PJrled. 

______ ___ ___________ E'lPOI'~ I ------

Tota' at March, 1913 .... , ..... 
Total ha1f-~'ear ending 30th 

September, 1913 ... 

Total. 30th September, 1919. 

To .. 
31,821 

4402 

ewt. qr., lb •. 
o 2 17 

2 3 o 
36,228 J2 17 

Pel' Cent. I 
• 37'M 

154,784 '19 

Uait_ of 
Slllphur hi 

Seoondl 
S'aeked_ 
----

---

8271-0 
------

8271-0 



78 

Mining. per ton ................. . 
Handling at mine ... ... ... ... ... . .. 
Delivery of ore from mine to mill ... 
Milling and mill repain ... ... ... . .. 
Development ... .. .•. . .. 
Depreciation and repairs ... ... . .. 
Supervision and official expenses ... 

Total coat of crude ore mined and 
milled, per ton . .. ." . .. ... . .. 

B. d. 
2 4 

.0 "6 
0 4,6 
1 8 
0 6 
0 6 
0 5 

6 1 

The discarded broken ore is eetimated to contain 20 pel 
cent. sulphur, and the ore remaining in ,itu contains over 
20 per cent. sulphur. A. the grade of the ore must he 
increased from 20 to 40 per cent. to he marketable. it 
appesn that I ton of 40 per cent. concentrated ore iA 
recoverable- from 2 tons of crude ore. Auuming a loea iD 
milling of 30 per cent. of the pyrite contained in the oro 
owing to the lack of olime-aaving applianceo, the recovery 
would then he in the proportion of 1 to 3. 

On this bali. the concentrated ore at the mill bins woulJ 
cost ISs. 3d. per ton-adding to thiA Bum 4d. to defray tho 
cost per ton of the delivery of the concentratee from the 
mine to the railway siding; and Id. per ton cost of loadinr 
-the total cost amounts to ISs. 8d. per ton on Emu Bay 
Railway trucks at Chester Siding. Th_ ..timatea are 
baaed on the production of comparatively 1111&11 quantitif'1 
()f ore, and may he c()nsiderably reduood by operating on 
a larger and more comprehensive scale. 

The determining factors in pyrite production are: -The 
C'08t of transport; the nature of the gangue ma.t.erial, and 
the presence of deleteriouo impurities; the suitability of the 
ore for elIective and complete roasting; and the cost ot 
mining and ooncentration. 

(g) TVat<r-mpply. 

The Chf"~t.pr !dine is favoured with a splendid site for 
water cor.servatioD. About 10 chaine nortb of the main 
open-cut workings a dam site of 37 aerea bas been leased. 
This dam .ite i. a button-gr.ss covered. almost land-locked 
basin, the only outlet of which. from 2! to 3 chains wide. 

I 
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i. at tho lOuth_ comer. ThD natural buin ia at an 
el •• ation of liOO feet above .... level. or 400 feet above 
the foot of the hill. The cat.c:hmeat .,. of the haain iI 
very 1DIl&!1. hut the oupply of water will be drawn from 
HoIl_y Rivulet. to which a water-raoe h .. alr.dy been 
ourveyed from the dam. The dam will not be utiliaed for 
.. alAlr OODI8rvation at thiI atege. .. all the water required 
iI for milling purpooee and will be drawn directly from 
Hollway Ri.ulet. which. evell in the OIUIUDer mootha. carrieo 
enough for thie purpooe. The water wil be conveyed by 
wat.r-race to the northern end of the basin. thence from 
the &Guthem et1d to the intake of the pipe-line directly 
abo.e the mill. 

(h) Equipment. 

Provision is made for the traneport&tion of the ore from 
the mine to the foot of the hill by meano of a lelf-acting 
inoiined tramway from the open-C1lt to the foot of the hill, 
thence to the siding by a w611-formed ground tramway. The 
lelf-acting inclined tramway iI a double rood. steel-rail. 2 
feet 6 iDcll gauge Ii ..... designed on the gravity plane prin­
ciple. The trucb are controUed by brake-blocb operating 
upon two grooved wheel.. 7 feet 6 incheo and 8 feet 
diameter. set horizontally ... hich carry the rope. The rope 
p ..... round the back wheel. thence round the front .. heel. 
returning to the back and again to the front until th"'" 
turno are taken. The friction induced by the large surfa.,. 
of the rope applied to the wheel. overeollleo the tendency of 
the rope to slip round the wh •• I. when the brake iI sherply 
applied. The brake blocks are set directly above the rope 
grooves. and are attached to double-aoting levers which in 
turn are connected by a rod to the brake wheels. The 
trucks. 16 feet K 4 feet x 3 feet. a ... of the double-bogl< 
type with central dilcharge. and hold 8 tons of pyrite. Th. 
baulage. about 30 chain. in length, is capable of handling 
200 tons of ore per working day of eight /lonrs. The work. 
ing of the haulage line i. rather cumbersome, owing to the 
constant varying strain on the brake gear, and ~ui"" 
careful handling to .top the truck. euotly at the desired 
position. By adopting the tail-rope system, and thereby 
equalising the &train or load, much of the dilliculty encoun­
tered heretofore in working the haulage may be obviated. 
The grode of the haulage increa_ from I in 40 at the foot 
of the hill to 1 in 2 at the send-off. 
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Accommodation for upwards of 80 men ill provided in 
welI.appointed oommodioue hut... A welI·fumiahed hall. 
about 60 " 30 feet.. 1JIl8<i for church -W-. meotinga. and 
aa & oIull-room. waa built by oubocriptiOll aupnented by the 
Mount Lyell Company. Other buildinp iDclude manager'. 
""';dence. mine ofIi_. worbhope and boarding.ho ..... 
proviaion .tore. and a poat and telephone office (tempo~y 
oIooed). 

A concentrating plant. capable of _ting 100 toni of 0", 

per working day of eight houn. ill at p.-nt in ClOIlne of 
erection. Additional equipmeot inoludea an air.comp.....,r 
plant deaigned to supply power to twelve rock·drilling 
lIlaohinee. 

(iJ Pyrite Co""'ntratir>n. 

Pyrite ore, as it is broken at the mine, is not in a con­
dition ouit..ble for routing in the furnace. A considerable 
quantity of the firalrgrade ore will be in lump" too large 
to be economically utiliaed in thia condition. and will requi", 
reduction by cruohing to about 3-inch size; the aecond>-grade 
ore, containing much waste rock, must be subjected to 
lurther treatment to remove the greater part of the uael ... 
material and thereby increaae the sulphur content of the 
ore. 

The aeparation of pyrite from gangue material such ao 
pyrophyllite. quartz. aDd calcite. i. very eaaily accompliahed 
owing to the difference between the opecific gravity of the 
ore and the mineral. composing the gangue. The opecific 
gravity of pyrite i. 4'95 to 5'10; pyrophyllite. 2'8 to 2'9; 
calcite. 2'71; and quartz i,; 2'66. Barytea occuro a. a con­
stituent of the lode matter of the Cheoter Mine. but • 

. although it cannot be aeparated Irom pyrite. by water con­
centration, the relative quantity preeent is 80 small that it 
will not materially affect the value 01 the concentrate. The 
specific gravity of ba'1te. is 4'3 to 4'6, only a little I ... than 
that 01 pyrite. 

The object to be aimed at ill to produce a concentrate .. 
high in sulphur content and as lree of all deleterious sub· 
stances ae is poesible. Zinc. lead. antimony, copper, cal­
cium, and magnesium are undesirable impurities: arsenic, 
if only in amall quantitieo, d_ not greatly affect the value 
of the resultent sulphuric acid il the latter i8 to be employed 
in the manufaoture of fertilisers. Pyrite containing copper 
is more valuable, but it ill _'1 to only rout it to 
IUch a point that the copper still remains in the form of 
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sulphide, because it is thus more easily extracted. Lead, 
zinc, and calcium ca.rbonate are disadvantageous in iron 
pyrite because they form soluble sulpbates on roasting. 
Pyrite which is poor in sulphur gives a smaller rela.tive 
yield, and the cost of working is proportionately greater for 
the same quantity of sulphur than in rich pyrite. 

Very fine-grained dense ore is sometimes objectionable 
because it decrepitates violently in the furnaces. This can 
be obviated by reducing the pyrite to " fines" and roast­
ing in shelf burners. 

The size of the ore for exportation depends upon the 
nature of the roasting plant---90me plants treat only 
" fines," others tI fines" and lump ore. 

(j) Milling Tests. 

The following particulars relating to milling tests of the 
Chester pyrite ore have been supplied by Mr. L. Williams, 
late Manager of the Chester Mine. 

In July, 1911, a parcel of low-grade pyrite ore, weighing 
211 tons (dry weight), was treated in the North Mount 
Farrell Company's concentrating plant at Tullah. This 
parcel was truly representative of the ore-body, and even 
included portions. of the wall-rock which were broken during 
the operation of mining. Although the mill was not 
designed for the concentration of pyrite are, the test may 
be regarded as satisfactory, as it proved conclusively that a 
complete separation of the pyrite from the gangue can be 
mao.e. The test, extending over three days, was not con­
tinued long enough to effect the necessary adjustments to 
the plant to produce the best results; but, at the end of 
the third day, the alterations then made resulted not only 
in a more complete separation, but also in a higher grade 
concentrate. Information concerning the weight of concen­
trated are re<:overed by each unit of the plaut is not avail­
able. The 211 tons of crude are treated, containing 20'46 
per cent. sulphur, produced 61! tons of concentrated pyrite, 
cont.aining 35'17 per cent. sulphur. 

The highest grade jig concentrate contained 38 per 
cent. sulphur; the highest-grade sample from card table 
contained 50'40 per cent. sulphur; the highest-grade sample 
from ,"Vilfley table contained 44'60 per cent. sulphur; t.he 
highest-grade sample from Sperry slime table contained 
46'60 per ceut. sulphur. Loss in tailing from jig, 12 per 
cent. sulphur; from Wilfley table and card table, 8 per 
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CODt. sulplzur; ,..,... Sperry elime table. 6'~ per ..at. nl· 
phur. . 

No Gtem:r.. -. ... til ..... the oopu'&IioII of the 
......... _ ..-....... beI~pyri. 
wlUah JIUI8Il oat ill ~ iii t,,"#p to liriug aboa. thia 
result Qoe _ PI taiIiaf m ....... aubj-.l to ouch ....... 
mill ......... the, the pyrita partioUI ~_ cINched from 
the pDgUe. The""",.l ~ ia ..... _ted 011 ODD­

..atratiDg w.bl .. to ~~ the ..,...uon. 
In March. J 913. f teota ..... made on • IIIII&lIM 

p&rool by JIr .l4>odaJ .. Smith, of the Kt. BlIchoI Enea.ded 
Mine. :\V_Mh. n. ore. after Juwia& been crnehed, .... 
pueed thro",h a to-meah ._. milled wi~ ....... and. ' 
withont ...-U cIuoitioation. fed to a WillIey table. The 
crude ore oonw.illed 13'U per cent. sulphUr, from which a 
35 per ..at ......... y of ""!I..atraM wu made. oonWoillinlJ 
n'5 per ..at. anlplmr. 

ThMe teota aboY that the bulk of the ore ia ill • very fine 
state of di9iaion. bat may \Ie eaaily aeparated from the 80ft. 
1IrgiIw-u ........ mataria\. and concentrated to • mpIy 
ma:rketable prodaet, 111 ~ to a 6n8O_ equal to the 
lise of the parti"'- of ciryataJIHocI pyrite. and _tiIIg on 
ODnC8n'rating tab_ 01 oanI or Wute,. type. 

(k)--ProHa of ill illmg. 

The ore from the mill bill ia run on to • grizsly or a per. 
forated .halter; the finer particl .. paoo to trommel No. I. 
the coaner are conveyed to the crneher. 'l'he cruoher ill • 
2O·inch by 12·inch Jacqu .. (Richmond. Viotoria) roII-ja .. , 
stone-breaker, and io run at 280 revolutioao per minnte, 
and cruolw!e to 25 mm. lise. 'l'he product from tile oraaher 
falls to No. I trolJUlle! (perforationo 5 mm. in du"neter), 
.. hich i. ton at 25 revolutiona per minute. The 'finer par· 
tiel .. (underoise) are delivered to No. I Hancock jig. Ihe 
coaraer (overeiae) to No. I rolla (ao·inch by 16.ineh), which 
i. run at 105 revolutiono per minute. and crnehee to 5 !DIll. 
llise. The ...... ed ore ia OODveyed to No. 2 trommel (of 
the same meeh .. No.1); the ove_ ia returned hy .Ie· 
vator to Ne. 1 roDa to be recrnehed; the undenize io led 
to No. 1 Hanoock iii The ~ade product of No. J 
Hancock ii8 io taba. to the ot.brIIp bin; the oecond·grade 
puoeo to No. trolls, the_ te No. 2 tromme1, .. hich ha. 
perforationo 2 JDIII. in diameter. Prom No.2 trommel the 
ovenize ia returned by eleftIior to No.2 roll. and reGnIIIoed; 
the UDcIeroUed partiel .. are OOIiveyed to No.2 H ... oock jig. 
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Tile aa.......,.w prod_ of tM No.2 Hez ~ ~ !' iltdelmnd 
liD tM iIIIua ..... the u.iIiaa UId ... ..,... JII'O" ................ ' 

TIle; -VatiDa plant is driven by a I1I<lIiiooL }JI'IMheor 
1M ..po. of 80 brake bonepower. This...p......,m.t 
full load ........... 10 b.p of charcoal in eipt Iioun. 
The ..u-I .... " a .-ua1 by.prod_ ,..... the wi .. 
liile prod ...... of ...... in the _111 ........ of aceUo acid. 
wood alccllol ...... aad ...... deliwnd at Ch.- Bicliq. 
20. ed. per bag. A....u oucijon proch._ ......,.m. will 
be iDItNIecI liD providII ....m.p<nrer liD a cI,.._. which 
will be aoed to provide liRlat for mill·ho .... lJhaminatioa. 

Th. C8pMity of the miTl is put .t 12 toIUI of Cl"Ilde """ 
per hour. or (-m, 16 Iloaft per day. Uld abowiug for 
.... ~ Ultl Np&in to plaDt) at the rate of 1000 toIUI 
per w..o.k. 'I'hia ,_tity (aaamUig • I .. of 30 per .... t. 
o....m, to iDntIciant COIIlIBiDution liD aeparate the tln. 
partiale. of ore ..... ...,... and the DOD·incluoioo of olime­
lAm., m.ebiDery in..- milliag plant) would produce over 
300 toIUI of 1IiP-pod. _trated pyrite per week. 

'!'be BaD ....... type PI ia peculiarly adapted for the con· 
centratioD of I_.,....t ..... luch .. pYrite, on .... unt of 
jt. ability to treat a CII'UIIbeol prod'" of varying aiae, and 
..Ito beca-. of ita larp capacity. 'l'Iae additiaa of -a Uld 
.lime ......... tr.tiug tablea to the p_t ~ plant will 
greatly increa .. it. ell'; ... ." .. much of the pyntea, tho~h 
weU cryatalliaed, is in • vary line ltate of diviaiou,aad will 
require further reductio1a to aeparate it from the adhering 
partiel. of g.ngue. Some compuai. employ in addition , 
drying plaDt to retDOV8 • portion of the larp quantity of 
moisture oontaiued in the line oonoontrate, Uld thereby 
reducing the coot of f..,;pt. There are 10 many dioadVloD· 
tag.. in this p.....tioe to Olfeet the am., in freight, "hen 
much bUldlinl is entailed in the couveyanco of the con .... • 
trated .... from the mine to market., thet it may be 
neglected. . 

In the deoip of machi-,. emplo,ped in the _tr.. 
tioa of pyrite ore it baa been found _ry to .... wood· 
work .. much .. poocIible in th.- part. UJIC*CI to tho 
action of the anIphuric acid, which is natvally l!e.n."'~ 
by the oadatiou of nlpluu: eontaiDeol iD the RYrite; Uld, 
for the ___ • tIa8 milling plaDt IIaoaId lie run c1W 
of ore. &II1II .. wtx ..... thtn ..... Won a1eIiuIr down. 
The actio. of " .... nlpharlc ~ oolutioua upon tIae lI'OD. 
work of the p1uat is IaaIa thet d'epreniatioa Uld coot of 
repain .... vary baa.". 
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The .. timated cost of the machinery, !.imber, .... d the 
erection of plant and buildinga, for & oonoentrating plaDt 
such a. that illustrated in Plate IV., is from .£3()(\:) to 
.£3500. 

(l) General Be_I". 

The eltistence in Australia of a large and rapidly·incr ..... 
ing market for pyrite juot.ifieo the estenoive eltploitation of 
known pyrite deposito of economic importance, and tAl. 
development or any ore-bodi .. of promise. The present 
market and the high·pri_ prevailing are due mainly to the 
lailure 01 Spanish ouppliea and the increeeed demand lor 
lertilise ... 

With railway communication 80 cloee at hand, the instal­
lation or modern milling appliancee, and the adoption of 
economic mining methods, it should be possible to profit. 
ably exploit such low·grade formation. as that exposed at 
Chester, where a very large tonnage of ore haa been proved 
to exist by developmental work.. There .hould be no diffi· 
culty whatever in supplying the future mill with sufficient 
ore in order to maintain an output of 350 tons of concen­
trated pyrite per week. 

The mining and treatment of purely pyrite ore. will be 
profitable only where large tonnages are prodw:ed. The 
profit per ton i. so very small that produce .. olten find 
it difficult to carry out developmental work far enough in 
advance of extraction to ensure a largf' regular output. At 
the Cheser Mine very Jarge reser\·etf of ore have been opened 
up, 80 that no difficulty need be anticipated in this connec­
tion. 

(2)-SECTIONS 371h< AND 3712lf. 

One of the original I ...... (Mr. A. C. Gordon) reports 
having discovered ~aJen8 in a heavily-pyritised forlllati1D 
on these sections. The occurrence is near the junction of 
pyroclastic schist and .Iate. So little perman""t develop­
mental work has heen done that no idea of its va]ue can 
be formed. 

(3)-SECTION 1893-93lf, 33 ACRES. 

About 100 yards from the north·west corner of this sec­
tion. at a point near the Pinnacles track. an outcrop of 
pyrites has been discovered during the present examina­
tiOD. So much of the surface is covered with peat that it. 
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tM ~.., ~~ the 600are. ad th8e _ed • -.f 
... of -.depamioIl ill wtuah ~ opIIaIeme, cUleo­
ppite. buyteo. ppite. Ud P1MPhyJJite ,... precipitated 
more or _ limul .... ecnuly. on- on-1IocIieo are tIJpicaI 
_p1ee of bNooi& veiDa, .... 1III!aIly IIrire panIlel to 
tM ,...ra1 'Itractanl pJu. of the -mry.nd:. 

8JiwIpiq·pl.... or o1HrVe • IloDg which eelvap ia 
".oi, Were obeen8ct ~ ptAj\eI to t1se ftiaa. The 
IIlvap in the DOdIa CIJMR~ ~ ..... fDlUld to COD' 
taiD upwardo of 6 ... of auld per tim. Th. &III01ID\ of 
eeIvaP ia indioatiw of .....l.oider&ble _t al"", ·flh. 
a.nre·plan ... 

The fnll "tent of ... IIIiuntiaatioD CUIDOt be deter-
mined unt.il farther ............ t baa ~ eIIeoted. 

At conoid_ble diItaneeo beyond the ~ the bftc. 
elated rook ia f ....... to COIltaiD ppite. aad, ill verY much 
1_ amounto, ~ cit.her m .. me oaIp\ddoo CODtaiDed 
ill the lod. FOI*. The ~to to be detoimined ....... 
lInt1y. whtiUMr miDei-aJiaatioD ..... ill ....... ; and ........ny. 
whether it .-ded far from the..... If Iihe brec­
ciated chert origiulJy COIlt&iDed Ill"" miDenI matter tJo~ 
.... ter proportion h .. been leached out by met..rio 
waten. The rook ia 10 ..ny peniollB to ... .ter I hat 
oxidation down to _ter·leveI _u1d be thor9qh and 00II1. 
plete. 

(b) D.vel~'. 

The nature and extent of Iihe Pipn..,. ore-depoaito 
have been iIlveatigated at a number of perin on the .ur­
f_ by open-cub and trench ... and at iohaJJow deptlaa by 
aha". and twuiebo. At all of theoe JII- ore of fo" 
grad. iI npooed. and at t .... pointo rich .u.o-I-.l ouIpJUde 
o ..... bodieo hev. been opened up. Develop ..... to ntend 
from the portberD part of .8eotion 7l~ .• to the IOUthem 
boUlldarJ' of 8eot;iOn 7U7-•• or _ a diotanoe of .0 
chaiDl. The a.....body ~ ill the IOUth open-cut on 
the oouthem boundary of IIeotion 7U.7 .. ;. probably the 
BIOIt important developmet from an _nomic perint of 
view, . and ...... the greeteIt _ ......... t to further 
ezploration. 

The natural conditioDl are not favourahl. for e""",oMic 
development by _DB of t .... nol.. .. the a.....bodi.. out.­
crop alolll the -... 8ank of Pinnaol .. BiJIa only 40 
to 60 feet above their buo. The southern ore·body 011 ... 
create< opportuniti.. in thi. COIlDecliion, and could be 
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.t .. okecI at • depij, of lIOO leet by • ,....... dri.... froID . 
the MarioaoaIt valley. 

The pnunt tnnnebo at the point. where the Iadeo are 
oa& are not _ than «J feet belo ... the 1IIrf_, and the 
IhaftI ..... are oaIy 30 to 40 feet deep. ~ID ... t by 
-- 01 ...,.. ..... found to be very -.tIy owinJ t.o the 
large volulDe 01 _ter enoount.end. 

(. ) Non" OJMf'-CtK .....d N ore" 8100/1. 
The nortb open-cut ia aituated on the eutern f_ of • 

....n knob, 140 'eet nortb of the entrance to Brown', 
tunnel. The Iocle out.oroJie etroIIBly 'rolD McGuinn.' 
tnoIoh put. Brown'. tunnel up to thD point; IiIwMIt.eo­
it ia - upooed lID the nrfaCe. but io cut iia ......-.l 
treu ...... further north. Betw_ Brown', Wane! and the 
open-eut • band of hiah-snde line lead I1Ilpbide ore 1 
foot wide ohowa on the oarf_. Tbio band of rich or. 
;. ....... II in bNOciated chert. ...bioh, with the ainc, lead. 
and eopper ouIpbideo _~ it, _ formed .. an 
.... Iier .. of ....... depooition. The open-eut u. oaI)' of 
IIIIaII utent, beinc 20 feet wid. 30 feet 10 .... and 20 feet 
deep. In the lIoor 01 the open-cut • abaft hal been .unlo. 
30 leet on the hand of ai ..... lead . uJpbide on. Thd 
... hol. lode-fol1ft&tion, ooDliltiag dominantly 01 aili_us 
material, at tJtia point hu _ muD .. -ppeannoe, and is 
fully 20 feet in width. Bel .... in the form oi black pug 
occu.. 011 th. loot ... a11 ......,m, atrikinJIy high pol and 
oi1vor val_. 

The Ind. is conteined in argillaoeoUi and oiJioeo1lll aehllt 
lIear the JUDction with felopar porphyry. 
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The following table oontains the result. of a numw .. f 
&naly .... made of the ore from theee working&:-

To ...... 

1

1 Iroa. Za... Lood. ~ Copper. Gold. 8,) .... 

--- --- --- ---.---------
TOD., % %, " 1 % Ou. 0.... 

NfJI'tA 0P61t-crd . 

Ozidited capping .. 8'00 3'48 0'86 Nil. 0'1l0 ' 0'30 0'76 
8UiceOUl loop 

matter .. ... ... ... . 26'00 6'04 1'60 Nil. 0 ' 86 0'80 0'76 
Black pug . .. .... . .. 0 ' 076 7'13 i9.4tj Troee 1'81 S'iIO 6 ' 30 
Coppel'-I-.d-zinc 

Iulpblde ore ... . .. 0 ' 060 6'>11 17'04 10 ' 17 1'18 1'<6 0'69 
Claye1 material ... 0'00 . 0'78 1'10 Tn .. 0'" 0'16 1'04 
ZlDe--lead sulphide 

1
080 0 .. ... ... ...... ... Sf'6 '19'0 1'60 1'>10 10'60 

,lYlJrt.\ Shalt. 
SiUC80lUI lod. 

1 6 ' 70 1 3 '>10 matter ....... .. ... !IS' 0 Trite U'M 0'" 0'66 
Ditto >10'0 8'00 3'10 0 ' 69 O·Sf I U'I6 0'66 
Ditto ...... ... ., .... ;-06 I 2'00 0'80 0'1' , 0 ' 06 0'<6 

"0 I 1' 73 " 10 0'60 0'19 , 0'06 0 ' 36 
ZiDc-lead lulphlde I 

ore froiD 1] fee, , 
depth ........ . .. . . .• 9'22 17 ' 80 19'" "31 : ll'80 7 ' 70 

(aJ Brown's Tunnel. 

This tunnel, sent in across the ore-body in a general 
north -easterly direction, is part of the work carried out in 
the year 1899 by A. T. Brown on behalf of the Tasmanian 
Pinnacles Proprietary Limited. 

These workings expose a very wide mineralised zone, the 
moot striking characteristic of which is the great develop­
ment of cherty quartz. The chert crumbl .. on the applica­
tion of a little pressure. This is due to th. preoenos of 
innumerable, indistinguishable, unoemented fracturee. The 
metallic minerals are usually exoeedingly fine-grained, but, 
although found disseminated in small amount over a very 
wide area, occur in large particles concentrated near the 
footwall. 

One of the richer ore shoots i. p.......! through in the 
approach trench at the entranos to th. tunnel. This shoot 
has been driven on northerly for 31 feet. On the left sid. 
of the drive and in the cuddy sent in westward the material 
is brecciated chert; on the right Bide galena and zinc-blenda, 
aaaociated with cellular quartz, pyrite, and selvage material, 



l1li 

- ZI ... Lood. Cop ..... Gold. RI1 ..... 
--- --%- -

TaM. 'lIo 'lIo 'lIo 0.. . 0.. 
•• 81tII. 111_ 

lode 
0'08'10 ' 

_tootaI ......... 116'. "81 0'81 Tra ... 0'016 

. II .... ,. _ ... -- lode , 
_rial ...... ". 76 '16 8'67 0'88 0 ' 06 0'06 0'017 O· . I 

LoM lit BratNfWtJ. 

,11'7. 1 1'98 ' 0'.7 
SiIiCl'O'" Iod. 

... _1 ......... 81'0 0'848 T,aee. I ' 
. 

(.) lJlain ar 2'''''-' 2' .... ,..,. 

'l'he. workin .. , aituated 12 ohaina IOath-w_ of Brown'. 
tllllD8!, 00IIIIi0t. of a loag _t _t ill 681 feet on a bear­
Ing 96 cIest-, from which a norih drift on the loci. 86 f_ 
Ioag is _t ill at 263 feet OD a beariDg 10 d..- '" 
minute., aud a lOath drift oom1lMllU!jDI at the _ poiDt 
is _t ill 18 f_ em • beariug 218...... Prom a poi» 
14 f_ aloag tIJe lOath drive a rioe ODD .... with the 
aurf_. 

The o_t ~ thn>ugh 260 feet 01. boIiD, which is 
deriftd from tIJe ....... paoitiool of the fel8par ClODItitueut of 
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the porphyt')'. Thia fel8par porphyry forma the footw&ll of 
the lode, and near the north dri ... is fairly .,lid. At 263 
feet. the lode is p..ed through, thence the .-t pene. 
tratee black argill&080U8 IIlhiat. and &ltend olate in &lter­
nate bando, white argill&080U8 (pinitic) ochiat;, and laAly 
hard siliceouo rock similar to tbat ocourring in Brown '. 
tunnel. A very large volume of water is llowing from the 
face. 

The lode i. 3 feet wide, and dip. ooutb .... terly at 82 
degrees. It consiste dominantly of barytee, with galena, 
.phalerite, chalcopyrite, and pyrite as acoeooory component.. 
The galena usually occure as omall particles acattered 
through tbe barytee, but ia found aloo in maoaive form 
allOCiated with chalcopyrite and "phalerite. COPPl'l" pyritee 
occurs .1.0 aa blebs and aa capillary filamento in tbe zinc. 
lead sulphide ore. The metallic aulphidee are contained in 
a gangue of pyrophyllite and chlorite. In lOme opecimeno 
there i. a decided banded arrangement of the metallic con . 
• tituents. The ore shoot i. encaeed in cherty quarto which 
appears banded and P""""""'" a aharp cleavage. 

In the crc.cut several minor veiDa were cut, but were 
not followed. In every inotanC8 they are poor, being 
generally compoesd of pyrite. 

The rollowing i. the result of an analysi. of the ore .tacked 
at the entrance to the tunnel:"-

Tonnag'f'. Iron. ZinC'. Le.d. Copper. Gold. Silver. 
Ton .. % % % % 0 ... 0... 

8l11ceou. lode metter 
u rry lD.if galena ... 52 1 '6l! 4'5) 7'2h O· HI! O'U!l6 7'66 

(f) McGuinnes,' Shaft and T"nch ... 

Th_ workinge are .ituated 120 reet aouth of the entrance 
to Thoma.' tunnel, and consist of a shart 30 feet deep and 
two open trenches sent in acroea the ore-body. Here the 
ore con.i.ta or brecciated chert cemented by chalcopyrite, 
pyrite, and .phalerite. The ore-body is contained between 
grey argillaceous .. hiat on the footwall side and black argt1-
laceous a1aty material on the hanging-wall. 

A bulk aample of 5 ton. of .iliceous lode-matter .tacked 
at these working. showed by analy.i. that the ore 

. contains:-

[rOD. 

6'39% 
Zinc. Lead. Coprer. 

) '7."% Trace 1'''3% 
GoM, 

0'\1;) OU. 

• 

SUYer. 

0-1)7 0'''. 



(g) Wut Tr6M/ou. 

n.- workings colUlist. of four parallel _ch ... the Ii .. 
of which ia aitaated 90 feet _ard of North Open_. 
They expooe mixed wlphide on aimilar to that occurring in 
Brown'a tunnel. 

Anaiyoeo of the ore &how it to contein :_ 

Iron. Zinc. I..Md. Copper. Gold. dl1ylll'. 
% % % % 0 ... 0... 

6'68 8'16 ,.U. '-19 Trace 0'61 
0·96 0·16 13·66 0·16 0·08 ~.3< 

(") Soul" Open-evl Working •. 

n.- workings conaiat of an open-cut or open tnmch. 100 
feet long. eent in &Oroiii the lode in air _Iy direction. 
and are situated on the aouthem boundary of 71'7-11. The 
open-cut ia only 15 feet deep. and 5 to 8 feet wide. 

The lode. Itriking 10 degreeo _ of north and dipping 
70 degreeo _Iy. ia at tm. point between 20 and 30 feet 
wide. 

elMrty ailica. carrying chalcopyrite and pyrite. COIIIIti­
tutea the larger portion of the ore-body. and eucloeeo. band 
of ore. 2 feat wide. which ia compooed of an intimate mix­
ture of gal..... opha1erite. chalcopyrite. and pyrophyllite. 
Originally the vein COIUIioted: almoot wholly of Iili_ 
material. probably den,"", from the ooIntiona fIIllansting 
from the intrusive porphyroid; oubeequently. during the 
period of ore deposition. the vein and the country rock in 
the vicinity were deformed and -brecciated. The brecciated 
quarto and country rock we", _ted by pyrite. chalco­
pyrite. and in a much I ....... degree by galena and ophalerite 
which were depoeited from aaoeoding solutions introduoed 
along the Blipping planee and brecciated rock. Pyrite ia 
found in the ahatte...d wall-rock on either aide up to 30 feet 
from the lode. 

During the later otagee of ore depoeition the l'ein ouBered 
atill further fracturing. In the fiIIuree thus produoed. ore­
bearing oolutiona circulated and depoeited their burden of 
zinc. lead. and copper Iulphidee and pyrophyllite. Th_ 
mineralo were depoeited llimulteneoualy. thongh a slightly 
developed banded ..... oture. indicat;ing pmgreooive precipi­
tetion. ia noti_ble in aome 1J*i-- 'DIe-..1 ......... 
• '" naually in • very line otate of divioion. though bleba 
and Itringen of chalcopyrite and bleba of gal ... and sino­
blende oocur in the finer-grained~. Pyrophyllite 
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appears in ita common habit as ail very-white folia, appar­
ently oeparating very thin banda of ore, but aIao intimately 
admixed therewith. Baryteo, eo abundant in the ore of the 
northern workingo, ia not. contained in tbia lode. 

A romplete analyeia of a typiool piece of tbia .wphide _ 
gave the following ...wta:-

8u1pbW'. Iron, Zine. LAad. CopPf'r. 
32'il1% 13' 74% 29'80 % 16'19 % 0'00 % 

luolubl •. 
S'20 % 

Total. 
100 ' 07 

Fifty-five tons of mixed sulphide and silioeoua ore 
.tacked at tbe entranoo to the open trench containa: -

60Id ........ . Ooze. .') dwte. 

4 " 

S'1 gnln • 
18'7 " SUver .. . . .. 1 " 

Cop,.. . .. .. . 

A complete analysis of the country. rock maw. it to 
contain :-

, .... Iron. Silica. 

O'62 '!> 76 '60 % 

Alumina. Lou on Il'litioD. Gold . ~lIver . 

20'80 % 2 ' 00 % Tr"ce Traee 

About 4 chains from the South Open-cut, in a nortb· 
weeterly direction, a trench 10 feet deep and 50 feet long 
has been cut in a nortb-eaaterly direction &CfOIII an o ..... body 
about 10 feet wide. The ore ia oompooed of breooiated 
quartz oamented by pyrite, ephaJerite, and chalcopyrite. 
Pyrite is tbe moot abundant of the metallio .wphidea 
preoent; ephalerite occurs in aoruriderabJe amount, but 
chalcopyrite is only in email quantity. Galena and harytee 
are either entirely absent or are preaent only in very amall 
amount8. 

( i) Ge n.eral R emarktf . 

The indications of the potentialities of the Pinnacles area 
are decidedly encouraging. Perhaps tbe moot. Itriking fea­
tur .. of tbe 100 .. are their width and continuity. The per­
aiatenoe of theoe lodeo along tbe .trike ia indioative of tbeir 
continuation in depth, &8 the surface length ia generally a 
measure of tbe depth they atteJn. 

The great difficulty encountered in the development of 
tbe 100 .. h .. been their unfavourable pooition relative to 
the topographic relief, 80 tbat exploitation by meano of adit. 
b .. been practically impoeeible. Development by mean. of 
Bhaft. hal been prohibitive by reaoon of tbe heavy drainage 
coot. Exploration by tbe uee of diamond·drill., which are 

< 
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.......... 1Iy adaf'"d to toile __ ad cIIT.lcltm-t 01 __ w.- .... ---_____ ...... Jy __ 'd, 
.... illt ale ia ... _ _ ,. be aid to .... IaiIa 
"-' ,Oft ...... r-a. ............ 1IItio aad m.e.atoiN 
al1iKapta 1Ia .. be. __ f_ .... to time.,. ~ &lid 
..... to cI-..r riaber i00i. or ........ ia_1aunna 
_boc'II.. TJae ........... _ 01 the ana '- truufportatioll 
faoilitM.. the OOIIlparat;;vely low ..... 01 toile on. &lid the 
difIlculty eatperieDCOd DeNtofon ia tn.1iDr __ ioally 
oomplu: oreo of tIIIia type. ha.. OIIIIIbDIed to lIriDg .bout 
the ocmdition of ItagDation prev&iJiq .. p.-t • 

.At the p_t time the IooIs &1"8 GIl _ bord.rlud 
betw .... pay.ble ... d _yable or&-bodia, Itut _ enotioII 
of the PfaJlOI.1t Jvae -.b by the Beed 11.-.,. JIiaa 
Limited. ..pable of u.1iDr ~ _ 01 tJU. type. 
will probabl,. provide _m- whWl toile Iod. ma,. 
be pr04tabl,. eatplaited. 

TJae _ ...... jned in the loda of the Bead B b.1J' 
minoa &1"8 oimiIar to \booe of Pinn""-, and ha .. be. _ 
ooafall,. eatperimcted upaa. TJae fon-m, ___ f ...... 
tile ant aaaual report 01 the 1ft. Bead &lid B.-bery JIiaa • 
.... ti.. to the atlCC.-ful tnatmea\, of \booe _. ;,. of 
;at wt: 

.. The .... ia oommoply npNed _ atnmely ref.­
tor,-. beiq • ~ intimate miziare 01 Iino-bleada. 
plena • ...a p;rrita. '!'he amoant <II pnpe ia llicht, &lid 
moohenj .. l Mpal"IItion by _ 01 ordinar,- wet _ ..... 
!.ration i& ~ f_ble. althoach pod ..uta __ obtained 
by ftotat;;on. TJae ownen _. tDenlon. practioally 
....aricted to the ale of U!eir ....... W_ ,alena _. 
and the peaalt.iee impoad upon the sino aonteD. ... .. 
c1etrimeatal to the .... rin.Ir of •• tW~ pro4t. TJae 
_t - dul intruduetioD 01 the ~Jtio -.bod 
for the -r:r of sine in _ of the ........ type 01 thae 
minoa hu .. matorially improved the P.O"itiaa that the 
p_t tim. i& opportune for $he IfIPlicatioll of thia 
method. with ev..." oertainty of ---a.r _." 
Under ui&t.ing OIIOlditioD8 mining the 1_ ........ oappor 

on .t Pinnacla _ be oonoidered • praltable under. 
WdntJ· It ia paoaible. 100 ...... thet with the in~ 
01 • method of t_~t .,. water_trata.r piMtt • 
....... ... .... may .110 be mined to adven ..... 

Th. val_ iu flu. lodee a .. ftIJ' un-',. 4Ultributed. 
and the average ocmteDt ill probably"'" NIJ'''. althoap 
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shoots of rich ore have been found. Such ahoota of ore are 
rep.--nted in th .. South Op&n-cut workings, where a lode 
of considerable promise ia expoeed. The facilities for 
exploiting this lod .. hy m&an8 of adita ar .. much b&ttar than 
in the northern workinga, and in g&neral the lode p_ta 
more encouraging features. 

(6)-STRONG 'S CREEK GoLD DIGGINGS. 

Strong's Creek is a small tributary of the Marionoak 
River , and has ita source on the west side of Pinnacles 
Hills. The creek was named. after Tom Strong, a well­
known prospector, who discovered alluvial gold there in 
the year 1896. The camp located here can b& reached by 
foot-track from the Chester Mine in about 2~ miles, and 
by pack-track from Boco Siding in 4 miles. The alluvial 
ground is fonod chiefly along the Marionoak River and ita 
tributaries on the eastern side. The streams on the we It. 
ern side of Marionoak River, having their sources beyolld 
the mineralised contact-zone and the 800d-plain of tM 
river, contain very J,jttle gold. The gold-b&aring wash is 
confined w)thin narrow limits to the Marionoak Valley , 
and extends 1 mile northward of the main workings. The 
wash and detrital material, varying in depth from I to 15 
fee-t, is made up of angular to 8ubangular particles of w~ry 
diverl,e character, the predominant rocks being cht"rt, tal­
co •• schi.t. dolomite, quartz, and fe!spar porphyrv. The 
lowest 8tratum, containing the major portion of the gold, 
is composed mainly of subangular to rounded quartz 
pl;;bble~. ranging from 1 to 3 inchE's in diamet.er. ."\ome 
of the wash had certainly been conveypd to this p~itif)n 
by the Marionoak River when it occupied a higher lev~l , 
the remaining portion was derived from the lode materil.l 
and its enclosing rocks near-by. Occurring in such shal­
low deposits. the gold is naturally confined to the wash 
near the bed-rock, the concentrat.ion being accounted for 
mainly by the agency of gravitation. The gold 
is, without doubt, v"ry Dear itll source, and is pro­
bably a disintegratiOi product of the Pinnacles ore-bodies, 
which are known to contain appreciable quantities of gold. 
The alluvial gold is associated with galena. pyrite, chalco­
pyrite. and chromite. The former minerals are derived 
from the lodes in proximity: the origin of the latter min­
erai is discussed in another chapter. 



The .......... of tile roJd u ftriable; it 00CII1n in llat 
-- aDd .... in -...w partial.-; aDd in ~. 
aped ..... '-riIqr..w_ ot _Ult'rI- TIle pill ia 
ot Idch quality • ...f __ ......ny in ~ be graiu, 
Ii&. parWlJ .. weighing upwarda of 6 .... are fzequctly 
...... d. The variation in the ftn_ of 1he pd depeu4a 
em the original dilfel'8ll'" in tile pill __ ued in the 
lode from which it w .. derived. 

Btroq·. worItinp, coufiued to the heaclwaten of the 
creek, are tile moot ezteu.ive. A coll8idenhle amouat 
(abaut 1000 cubic yarde) of ground .... aJuioed, aud a 
tuJmeI 0"'" 100 feat long w .. driveu IlCIrtIIerly und ... the 
...... ad detrital material. The wuh oom. in about 40 
f. from the eud, whera tile &or of the __ 1 ia 18 
inoh. hal ... the bottom of tile wuh. Wing dri ........ 
_t in weeterly from the aud, aud at 30 feel> back, 
through wuh tIIU oarried a little roJd. 

A Dumber of JIlOlpaet hoIeo in the adj_t ......... d 
northward Ihow roJdbaariug wuh from 3 to 8 feet deep. 
The hod· ..... blue .mOl alate or playUit.a, ia intenoatad by 
lIWly quart. 1ItriJI&wo, aDd a quart. -.. 3 feel> wide. 
Thia ftiJI-q1lArla baa & cheny eppear_, aDd a moet 
unll81l&l aud peculiar taUura. The aPJleenDOa ia thet 
of a hard chert. but UDJler tile .up..-~ it freo. 
tur. aIoDs pIau- arranged in rudely parallaI 1inee. The 
89ideIlca ........ tIIat tIIa chert u a ...pI ........ t product, 
dd h .. lulfer..! breoaiatiOD. 

Oa the ~ bank of the MariODoak River, D .... the 
Ol'GOOing of AtkiDlOD'. track, ohaI1ow alluvial grouDd, from 
~ to • feet deep, h .. bee "oradled." The .. orkinp, 
which are not extenaive, MOW lhaIIOW q...... wuh. oar-
rying a little gold ....... em deoonapooad felapar porphyry. 

It u doubtful whatIa ... thie a1lvrial FOUDd ia laftIai ... tl., 
rich aDd extensive to warrant the COIlltrubtioD of the long 
water-race required to CODvey .. ater for .luicing opera_ 
tionl. 

(7)~ILvn FALLS CLA, •. 

SectiOD 6686-., 80 acr .. , is one of a FOUP of five ioo­
lated eeot.ione aituated 2 mil.. north-west of Pinnaclee 
Kine. n.. 1IIIOtiou, on,m.ny JIeIpi ih 1891 by the 
diacoveren (JohD Lynch aud ot~ l-*ed em the 

. lineal utell8ion of the minersI· _. developed 
southward. Very lilitle e"Ploratocy _lit 1Iu baeu ..... 
ried out. 
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In the year 1911 a local syndicate known .. the Gran­
..me Mining and Prospecting Anociation, was formed for 
the purpoae of developing mineral dioooveries, and llm<lllg 

others, the Silver Falls was selected "as worthy of atten­
tion. Lessee 5586-. and 5687 ... , each of 80 acres, charied 
in the name of R. F. Irvine, were secured by the 
syndicate. Exploratory work on a small ocaIe, carried 
out under the supervision of Thoo. M;cDonald, failed to 
expose ore of marketable value, and operations were dis. 
continued . 

.Access is had from Pinnael .. by means of • lightly. 
blazed trail, though, it is steted, a more direct and easier 
route from the Emu Bay Railway is available from ~ 
point 2 miles north of Boco Siding. 

(a) Ore-body. 

The lode w .. exposed first in the cliff 110 feet high, 
over which the the waters of Roos Creek fall. From th;B 
point the creek turns sharply- southward, following the ­
course of the lode for fully 15 chains, showing the maoaive 
ore-body standing out prominently on the eastern side of 
the deep vallsy. The highly naiatant nature of the mag­
nesian rock forming the gangue in which the metallic 
minerals are contained is strikingly evidenced by the com­
plete removal of the softer overlying slates te the present 
base I.vel of erosion, leaving the lode expooed .. a high 
wall of rock flanking the hill. This oomparatively n .... -
row bed of rock occurring in contact with quart& felopar 
porphyry and felsite is the r.pository of all the more 
importent ore-deposits in this Bnd the adj_nt ....... 
southward . 

The ore-body strikes about 100 east of north, and dips 
to th& east at 660 to 75°. The exact width (at le .. t 60 
feet) could not be determined . The lode is composed of 
galena, sphalerite (zinc b1ende) . and a little chalcopyrite 
sporadically distributed through silicified and serpentini..-d 
dolomite. In addition to these minerals, scattered particles 
of pyrite also occur. A close examination of the rock form. 
ing the gangue reveals thE' presence of carbonaceous 
material, in the form of graphite, together with a con­
siderable amount of calcite. barytes, tele. and a little 
pyrophyllite. 

On the face of the rock near the waterfall calcareous 
tufa. 2 feet thick. has been deposited. At this mine the 
rock appears to be more calcareous than in any other part 

• 
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of the same boriaon. 8Ii.kelUlid .. or llippinl.plan .. , 
bearinl .videnoo of ooDliderable IDOvement, are oommonly 
eeen, tbe st.rie otrikintr _Iy. M ........ ent took plaoe 
prior to tbe depoeition of the ore, .nd Inbeequent to the 
pwUaI eerpeDtinilation of tb. roclt, U tbe llipp'inl'plan .. 
..... tIIa$ the ore baa nmained ....... ected. while the ...... 
ptlltiM IbOWl - alickenaided onrfaoee. ·!·b. metallic min. 
inIa ... re depoeited followinB thoroUib brecciation of tb. 
I00III, .nd are foulld fllliDi fractu .... &lid joint-plan .. , and 
U • NJII-t product aftel" calcite. Brecciation il 
more apparent in the partly oiliei1led rook, the fractu ... 
hav.nl beoome aimoot indistinpiahable in tile eofter aer. 
pentiuoUi material. 

Ore-depoeitiou from hydrothermal eolutiolUl. hiply 
<haried with carbouie acid ...... aooompanied by the pre­
cipitation of lUjpleoium and calcinm .... bo ..... in COD' 

aid .... hI. lUIIOUIIt. The on oocun in a very lae ... te of 
divioion, the preciptation of other minerale evideaIJy inter­
ferinl with the cryotel I'owth of the metallic lulphid ... 

(6) ne.elopment. 

AlthoDih this lode wu one of the fint discovered in the 
district, very little development baa been accompliohed. 
The removal of ocrub fnllD tbe lode material near the 
waterfall and the opencuttiDi of the onbody at oeveral 
pointo oollltitute the entire improvemento. At the b ... 
oC the cliff below the waterfall, the footwall of the. lode 
baa been broken acrOOl, upoeinl laleaa-beariDi dolo­
mite rock aimilar to that already deocribed. A .. mple of 
this ore W88 submitted for treatment to the Government 
AIMyer (Mr. W. D. Reid). who reported the metal con­
tento to be-lead. 9'4 per oont. ; &inc, 1'7 per oont.; ailver, 
I. dwt. 9 gr. per ton. Another omall opea-cut .. u made 
acroeo the footwall of tbe ore-body 10 chaino eouthwam, 
where ore of aimilar character i8 ezpc.ed. Still another 
open cut or tnncb wu made into the 1od. II OhailUl further 
lOuthward, with no alteration. Other works conaiat of 
lurfaoe .trippinl and trel,lchinl of minor importance. 

The muoive ore-body rioinl abrupUy from the bed of 
the creek aIIord, e"ooptional faciliti .. for dowelopment by 
mean. of tunnel. aDd open-cute. Rarelr are .ueh natural 
faciliti .. provided that work OD' a coDllderable acaIe may 
be undertaken with a minimum ouUay. 

Furth.r exploratory work i. required to definitely delAor­
mine whether the o ..... body> is riob enOlllb to be operated 
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economically. That already carried out is on a .... Ie too 
small to prove the value and _t of the ore-body; even 
the open-cut work ponetratea a few feet only beyond the 
foot-wall. CroBSCUtting the ore-body at intervals of 200 
foot by t·unnela sent in from the weetern eide would supply 
sufficient data from which an appl"Oltimate estimate of 
value may be computed, and provide information upon 
which more extensive exploratory work may be outlined. 
The chief obstacles in the operation of this mine are-­
the neceBSity to concentrate the minerals of economic 
value; the difficulty of access ; and the lack of mean;' of 
transportation to the railwa.y. 

Further developments are not expected to reveal much 
richer material than that exposed at the waterfall , but il 
the grade improve slightly, the mine, operated on a suffi­
ciently large scale, may become a profitable producer. . 

It is to be regretted that this large orebody has not been 
thoroughly tested. 

(8)-LYNCH CREEK PRoSPECT. 

This is a strong lode, outcropping in the valley of Lynch 
Creek, a tributery of the Huakisaon River, at a point near 
the crossing by Atkinson's track. Its position relative to 
the Pinnacles Mines is 2! miles due west, and it may be 
reached from that locality by foot-track. . 

The diecovery of this lode was made by the writer dur­
ing the present geological examination of the district. 

Thil belt of minerali ... tiol1 is quite distinct from that of 
_ the porphyroid to the eastward. and is probably the con­
tinuation of that reported on by Mr. A. Montgomery in 
1892("). This was a barytes-galena formation diIoovered 
near the point of confluence of the Que and H""kis..,n 
Rivers. It is referred to il1 the following terms:-

" On the eastern side of the Huskiason, and cl086 
to the river, a discovery of galena baa been ma.de 
which goes by the name of the Justrin-Time e1aim. 
It is abont a mile south of the crOllling of the Que 
River by the pack-track from Waratah to the Pieman 
River. The outcrop shows a m.iI.ture of quart&, 
baryt .. , galena, and a little calcite. The lode is evi­
dently a strong one, ever 2 feet wide at the leut, and 

(-) ViM A. Montgomery : .. Report on tbe CoaDtr~· T,......s bv tH 
aoute or tbe propONtt Waratah tIl Zet-h •• BeIlft,.!' 8eeretarr ter lit .. 
• 'porr, 16"t. 



probably quite 5 or 6 feet wid.. Its cou... is not 
altogether clear, but appeen to be nearly north and 
oonih. No first-cl .... ore i. yet exposed, tIIougb a 
good deal of the material would probably be worth 
aonoenka;Ung. The country-rock i. IimestcDe. ead 
sandstone. This is a discovery of lOIn, impoltonoa. 
and i. well worth following up to _ if richer ore may 
he obtained." 

The many points of similarity of the Lynch Creek pro­
sp~ to that just described. in that it is contained in 
lim •• ton. and consists .... ntially 01 barytes and galeJ\a. 
an~ the .ituation rotative th.reto, are strougly .ugestive 
of their belongiug to the one belt of mineraliialiion. 

The lode material at Lynch Creek i. a aili_ goooan 
carrying abundant baryte8 and oecasional blebo of galena. 
Th,. limonite of the goooan is derived from the oxidation of 
pyrites, but a considerable portion 'of the original ,Pyrite 
constituent bas been leached out, lea~ the silica 1ft cel­
lular form. Evid.ntly it was oriciually a very pyritic ore. 
P •• udomorpbs of limonite. in the form of peDUgona\ 
dodecahedra. after pyrite, ..,. _Iy obserVed in the 
ore. B4~ is found in the form of white plates several 
inch .. loug, and occnn usually in narrow band. in the cel­
lular silica; galena is always found accompanying the 
barytes. 

A sampl. of siliceous gasaan from the outcrop in the bed 
of Ly/lch Creek was submitted toO Mr. W. D. Reid, 
Government Aasayer, who reported i;he metallic content. 
to be-lead, I' 7 per cent.; silver, 3 dwt. per ton. The 
greater portion of the metallic content has lteeen removed 
by the eolvent action of the running water. and the ... y 
is, therefore, no criterion of the value of the ore; but the 
pr_nce of silver still remaining ill the ore is an indica­
ton of greater values in the nnattacked lode material. 

V ... y large loose block. of ore w.re first discovered in 
the bed of Lyoch Creek jnn above the point of ...-ing by 
A tkineon '. track. These boulden of are were ollaerved in 
the ,creek for 10 chaibs northward. and or. was noticed, 
apparently;" ";/". in the bed of the creek. An attempt 
to follow the course of the lude 0" tq tlae steep 1illI. on 
either sid. of t4. ereek failed because of the hea~ mantle 
of talus and RUrface soil co-..Jing the outcrop. The 
abort etal in this lOCality did "ot all"" of a thorough 
enminatJon be-ing made, but enoug.h infonnation was 
gained to indicate the probable v .. lue of the or.-deposit. 

, 



100 

The ore-body is doubtl ... a metasomatic replacement ~f 
limestone by ore-boaring oolut.ion. derived from a gran­
itic magma during the later s!agee of rock solidification . 
TheM oolution. contained a very I ..... amonnt of ailiea. 
and .. ere Itrongly acidic. It.is probable that the original 
lim.tone bed was very .narrow, as DO limestone was 
noticed, and ito prooenoo i. inferred only from the atruc­
ture of the ailicified rock . In the non-mineralieed port.ion 
the rock appeera in the form of very delicate oon., tho 
aid .. of which are made up of very thin partition. of 
.iliea_ Some of th ... oellular ahapeo appear. like c .. to 01 
f_ils . but if 80, they are too oboouro to be rocolnieed . 
Silicification h .. not · been confined to this honson_ The 
conformable bed. of brocoia-oonglomerate, tarrly made up 
of pyroclastic material, in plaoes have rJoo undergone 
replaoement by ailica. 

The faciliti .. tor OJ'Ooomic mining are decidedly good. 
On either aide of the creek hills rise very steeply over 800 
fest above tho bott.om of the valley. Timber for all pur­
poooo is horo in abundance, and a plentiful . upply of 
water iI ..... iI.bJ& oven in tho dry _n. 

The indIcations of the potentialities of tbiI oreboaring 
honson as a oouroe of galena are decidedly encouraging, 
and certainly justify far greater attention being paid to 
this diltrict than obtained heretofore. Want of ..,...;­
hility has been the great obetr.cle to tho advan ..... ent of 
this portion of the district, but as lIevelopmenta warrant 
it communication with the main thoroughf ..... will be pro­
vided . 

(9)-SALlION'. CLAI ... 

. S.c/inn 7646-11, 78 acr ... -Thia property i. situated at 
the southern end of Bobadil Plain, on the western aide 
of the Emu Bay Railway-line. between the 67i and 68 
mileage pegs. 

The lod.. expoeod on this l18Ction .. ere discovered last 
you: by Alfred Lapham in the banb of a small stream 
fiowing ..... tward into the Pieman River. • 

There are two quite distinct parallel ore-bodies, the more 
important being that on the e •• tem side, wbich for pur­
pooe of refereRce will be called the .. ... ~m lode. ". 

Developments conaist of a small cot lent in on the east­
ern or("·body; another small cutting OD the western forma~ 
bon; and light .nrf_ p ..... pecting here and there owr 
the intervening area. So little developmental ... ork has 
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-been done that it i. quite imp_ble to form an idea of 
the extent or value of oither o .... body; but the IUmina­
tion of th. structural and IIIi.uw.Ioei'* feMiurw of the ore-bocir baa furniahed much data fro. w)ioh oert&in 
generaliaatio... may be mad •. 

Th. _ru o ...... body. ex~ oa thellCllt.iletu bPk of • 
..... 11 " .... 00IlIiIIte _tia1ly of line-blende and ~. 
and ie oonteined in caIoitio echiet. There ie DO delIDite wa1t 
to tbia lede. nor hae;18 IeteraI .tent been doot.ermined; but 
it ie oert&inly 5 or 6 feet wide. ad pl'Obably the o ..... bearinc 
formation will prove to be much g_ter tbm tbie. No 
attanpt has been mode by tntnelaiuc to ..... rtein the 1inea1 
eztent of the ....... body. th" outenlf. of which on the northern 
eDd is oovered by lIuviaWe diopooite and on the 1OUtbem. a 
lew ohaina distant, by the Pieman River. 

Sphalerite or ziac-bleade ie th" predominant mineral con­
stituent, and occun aa .,..,.taIline bauds ~raIleI to the 
foliation of the ochiet. and .Ieo aa thin ll'l'lllUlar 6Iamen. 
tra"veroiug the rock. Sphaierite...un.1eo willh calcite 
IDling joint. and cr..... uder which oonditioaa of depoei_ 
lion it Iaaa d ..... ped. a higIaIy orywta1Iin. ,,",oWn. The 
oryotaIa Jum -Uy tbe Wrahedrai babit. and are oom­
monly twinned. Th. ooIour ."arieo mm IiPt ye1low 
thro .... h noinOWl-brown and reddiO.-brown to bleck. 

Galena is quite aubordinata to ",haleri'" in the .... _ 
lltitution of tbe ore. and although alw.,.. in cl_ IIIIOCiation 
with ",halorite noually occurs .. blebe and dlaaaminati_ 
through the calcitic achiat. Galena oommonly occurs 
crystalliaed in cubeo; alao in maaaive and coeraely granular 
form. 

Limouite, derived from the oxidation of pyrite ad 
chalcopyrite. al .... a,.. &COOIIlp4w" the more vaiuble 
min.r&la. It is found paeudomorphoua after oaleite in acute 
rhombohedra . 

Caloite is very abundantly developed. in the oobiota con­
taiuing the area, and is pl'llbM>ly a recrywWli-tiM ~uet 
of the original lim_. Theoe are the oa\clitio oohiIt ~ 
.-.nbed br Mr. Loft ... Bill. in hie report 011 ... BeU-
~bery Zinc Lead SulplDde DopooiI8 u boinc ... npooi-
tori. of the o ..... bodiee( .. ). . 

Borne oaleite. ..,.wliaed in tbe form of ... m-­
bohedra. ie y......,... tbm the ... w.te. On tbe 
_thered IUrl_ the oalcibe apJl'l!'IS ~, 
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Quartz ia an abundant constituent of the ore, and ie 
generally older than the zinc-blende. It is generally found 
iI, the opaque crystallised form capping the ore-body. 

In addition to thoee mineral. alread" deocribed .. bainc 
componenta of the ore-body, pyrite and ohaloopyrite occur 
in small quantity. 

The ore-body i. a metaaomatic repla.-.ent of oaleitio and 
argiUaceoue achista. These achiata are true aedimentary 
rooks and are unrelated to the cry.taJline achiata further 
eastward. Calcite, being the more aoluble mineral, hal been 
replaced through the agency of the o ... bearing solutiona 
in a far greater degree than the argillaceoue oonatituent. 

The greater portion of the lode ia contained in greyiah­
yellow achist which is conformably ' overlain by & black 
argiUaceous achistose rock containing a little sphalerite and 
calcite in very thin vainleta. , 

A aample of zinc-lead snIphide ore oubmitted to Mr. W. 
D. Reid, Government ABaayer, for analyairt was found to 
contain: -' -

Zinc ... ..... . ..... . 22'7 per cent. 
Lead ... .. .. ... ... ... 2'2 per cent. 
Silver ... .. ... ' .. . .. . ... 1 00 . 4 dwt. 12 gr. 

The .trike of the lode is 20 degreeo west of north; the 
dip is north-essterly at an angle of 66 degrees. 

The weatarn lode formation io composed of pyrite and 
chalcopyrite contained in altered! porphyr<>id. The porphy­
roid occurs here from 12 to 20 feet wide between bluish­

_black and purple slates. :/4egalJO()pioally this gangue rook 
ha. a peculiar 'mottled appearanos, the "phernles bainc 
drawn out or elongated and showing a decided achistose 
structure. In .00ne apecimen. the dark "pherul ... give pi­
to thoae of a green colour. Secondary alteration showe 
incipient development of heliotrope-coloured pyrophyllite, 
and leucoxene derived. from ilmenite. White bands or vein­
leta of calcite traverse the rock in rudJely parallel lines, and 
here and there conaiderable bUncbeo occur ; dolomite, in the 
form of curved cryotal. and also masaive, i. abundant. 

The metallic minerals, chalcopyrite and pyrite, are con­
tained in the gangue as blehe and dioaeminationl, and are 
never abundantly developed. This lode io fnlly 12 feet 
wide, and has been proved to extend southward for several 
chaino. In the bank of another creel< farther oonth another 
oapping i. expose<1 carryting chalcopyrite and pyrite similar 
to that already described. 



• 
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Such faciliu .. aa are provided here are rarely met with in 
mining. The Emu Bay Railway pa- within 3 ahains of 
the outcrop of the east.ern lode, and a ready market will 
BOOn be available at the large metallurgieal woW about to 
be erected by! the Bead·Roaebery Minea Limited in the 
vicinity of Zeeban. A splendid site for a railway aiding, 
both aa regard. natural grade and length and width of 
straight, is available at Bobadil Plain. 

It haB been mentioned in an earlier paragraph that 00 

little developmental work has been acoompliahed that it is 
quite impoeeible to form an idea of the extent and vp.lue of 
the ore·body, but the geological conditions are 00 favourable 
that an outline Df a future BOheme of DperatiDno haa been 
oonsidered advioabl<!. It iB impossible to for.- the reoult 
of developmental work on u.- 100., but the eeatern lod. 
ofl'<>rs such enoouraging featUl"" and ..... be explored at lOch 
a small cost that e>ne must regard it .. a good mining riIk. 

(10)-CUTTY SABK GROUP. 

The deposits Dn Sections 1726·93., 1726-93M, 1876-93., 
and 1770-93. were diBoovered in the year 1896 by Fred. C. 
Brooks-after whom the settlement at the Pieman Bridge 
was named-and the miDe was operated by the Cutty Sark 
PrD8peCting ABBOciation. 

Thess ore-bodies were reported on lim. in 1898 by Mr. 
Haroourt Smith, and in 1900 by Mr.·W. B. Twelvetreea. 
Very little developmental work has bean .....,...pliolood dur­
ing the last 16 years, but attention has bean drown te them 
lately following the more active exploitation of the pal'Ollt 
mine at Rosebery. It will, therefore, be DeCa8l.ry here only 
to supplement the descriptions already published with men­
tion of the developments that have been carried out mnee. 

In general the or&-bodi .. are decidedly pyritio, and occur 
chiefly as irregular bunches and diBoemin&tloDB in cbloritic 
BOhiata, or as well-defined fieonre filliDB" in felsitic rocb. 
The lod .. do not pero;.t unbroken for aBY OOBaiderable di8-
tauce aloag the onrfaca, but oocur .. shurt separate lenses 
outcropping at several pointe in a more or less straight line. 
None of th ... lod .. bee been dev<>loped at depth, though 
numerons small openings have be.m made to determine 
their onriace value . 
. The ore is composed chiefly of pyrite, with subordinate 

chalcopyrite, and! its derivatives azurite and malachite. The 
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,...,UI mineraI. aN chlori., oaIoi., quaria. and a littMt __ ti • . 

The tnDd of the lode&, wUla oniDGidee wi~ the, 01 . 
""'i",*ty of the country-rook. ill 16 deta_ ~ iO dec­
- of north; the dip ;. at all incJiDatiOn 01 6Ii d .. _ ~ 
16d ..... _rly. 

(a) 8."t*m 1876-9311. 38 A ...... 

A bout 40 yarda north of ~, Pieman Biver Bridge an 
ilI-.ined pyritic lode ;. Olt{"*d in ~e railway catting. 
The occurrence ;. one of pyrite. and in much -.r quantity. 
malachite. d~ua~ throughout the enolooing rook and 
oecupyi"l'the joint pia .... theaeiD. Th, country-rook ;. a 
pyrocleat.c ochiot that haa ..... red OOIlIIiclerable alt.eration 
by - of ita neameu to the intl"Dli .. ig_ rook. The 
lode ;. expooed again in a treach and a .... 1low ohaft near 
the lOuthern boundary of Section 1710-113x. The lode heN 
;. about 3 reet wid. and contained in dark-,.... ohIoritic 
ochiat. Wen crywtallioed pyrite ;. the Predominet.j, 
mineral. but malachite ;. .. bundant; a lRtl. plena an 
blend. .... aloo pr_nt. and .... tIae la*-l. precipitanta 
from IOlution. The .... ·Ujc minerala _ iDUmately 
mixed. with tha chlorite alOll&' ...... linea of OODcentration. 

(h) S.ct;l)n 1170-9311. 77 A ... ". 

The main workings of the Catty Sark .Mine .... aituated 
in the vall.yof Robbie Creek, which p_ through thia_­
tioD. Developmenta conaiat of a tIuJ..... 300 feat long. 
driven on a bearing ~80 d ..... from the valley of Bobbie 
CNek; and' a deep open tranch. iO feat long. 16 feet deep. 
and 4 feet wide. oent in from the nortaern oide of ~. hill 
on a body of quaria carryiJIr pym. and .. little chalco­
pyrite. The main c~ _ • neer ~e contact of 
quaria-feiapar porphyry and chlorite Iohiat, MId ia wholly 
contained in the latter rook. The fel.par OOIl8tituent of the 
porph~ n .. r the hanging-wall haa undergone almoot com­
plete kaolinieation. Another body of _. on the _line 
a. th ... alrO&dy mantioned. haa b-. eut QJl tIae .. eat hank 
or Robb;~ Creek at a point 4 cham. further _th_nl. 
H .... the pyritct ia _ lIUIIIaive and the ohaIoopyrite COIl­

atituent ia 10 ..... abundaat than in the othe .. 1NIl'kinp. ... d 
they both occur in a pugue ~ of wlUte. opaque 
'I uarta and chlorite. The o .. -body Baa ·the appearance of a 
defined lode and i. much richer in metelli. mineral, a' thia 



1. 
,.. tUa ill .. ft~ fmtIIiIr north. Chalwpy.ite 
ill alwa,. f01lnd here m the _ au- part of tile -'*"" _c1 ... hr.,. ill ...... .... pyrite. 

......... ia cIiNOIIod tv tile ..... ,.\iIM of 
iapro_ , ia 1M Jode _ de .1 2 I ' lIn .. nW 
farther 8olldl1rard. wb.e the faaiJitiee for P ,. 1Ii.og and 
eoonomic miDilIB' are equally good. 

(ll)-RAw_mn :li_ 

S""';"", ItOO-93x, 110 Acr .. : mttllTOl-9SII, 80 A ... .,. 

l'h_ ...u.o ... lie ~ ......... of tile 0...,. 8azk JtiM aDd 
OR tile __ belt of u8Mn1-1ooariIoc -try-

TIle 1IOItiap _ Wited ill 18118 bf Mr. Ba......vt. 
1Jmi1lh, ..... ~,."... ia'" ....... ,....u "GIl, 
iIRecl ...,. .... JIiIpei.:» I '!.IMId,""':re-. em. ..... .. .., .. 'I'! , .1 "'lIMIl~"'-• 
.... ." .. __ .. ~ ..... "" denis, ent .. it 
appoanod tIam. 

n.".; '100 ........ ef .. ___ " 1M ............ t ill 
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The nature of the ore varies s1ightJy from point to point. 
but; the predominant metallic COIlItiLuent is iron in one or 
more of ita compounds. At the 63+-mil .. peg, the loci .. is 
compoS&d dominantJy of limonite aDd quart •. ";tb a con· 
siderable amount of siderite aod a Iitt.l. chlorite, and 
occun as a vein 2 f&et ";de contained in porphyroid . Fur­
ther north at Ch_r Siding the oro shows in two bauds, 
...,h over I foot wide, divided by a .. hone " of mullock 
3 feflt thick . Here the ore is almost wholly limonite. 
Near the 62-mil .. peg the locle is 2 feet 6 inch .. ",ide, aDd 
n oOmJlQled of limonite; nMr the 61 .... il .. peg the ore is 
vary iriliceous. and the vain is 5 fee4; ";de; at 601 mil .. the 
lode ia coJoite and limoaite; &lid '" 69 mil. pyrite is the 
main constituent . The Iocle is contained in quarta-fellpar 
porphyry. 

It hao been reported that this ore contained tin . and 
that .... ,. .howed the preaenoe O~O'26 oent. of this 
metal. This is moot improbable, eo . in vi .... of the 
fact that recent _ of the ore f . e4 to discover a tr_ 
of this motel. 

This lode could ba &IIi1y explored by ...-t1Ug from 
any poiDt in &co Creek Valley, .. hich is parall&l th ..... to. 

The iDdjoe*igpe ..... aut. oueh .. to warrmt the upendi­
ture of any couiderabl. I1UII in dwe1opmeat. 

(13)-Hon RULlI P»e_. 

This prospect is situated 3 to 4 chaiDa .est of Section 
3660-.. , aod at the big bend in the Piemau River above 
ita conllunce with &co Creek. The locle .... diocovered 
by Edward Biggins in the year 1916. It is aD eaot.-weot 
fracture-Slling parallel to the Langdon P."' ...... -fr..,­
t9re, but DIllie the 1atter the dip IIP~ to ba southerly. 
Tha vein, which is ooly II thin opeDlIlg in 1IIMIi ... felopar 
porphyry fnJlll 2 to 4 inchee wide, NIIIHin. galena, ophaJer. 
it&, hematite, aDd a little pyrite in a coJoite paape. 

This voiD is remaibbly peniMent, aod ruM parall&I to 
the coone of the Piemau Ai .... for ....... eIaaiiu; th....,. 
the ou~ ....... the baU aod ia ............ 'by peat aod 
soil. During the ....... pan of the ,..r t.I.e apoMCl 
portion of the outcrop ia covered by the ..... of the ri ..... 

1'hia fonuUon ioo of DO .........aa Ul .... aod ioo of iJnareH 
0IIl1 in that it occapiee ...... of .. nv.mber of parallel ....... 
fractures in the perjIIlyroid. . 
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About '-mile !'Outh-east of the Home Rule vein, aDd 
at the river bend near the weetem boundary of Section 
3646-11. another parallel vein .imil.'" tha~ j_ doocribed 
occurs. A trench has heen cut on the southern side of 
the river along tJhe course of the vein, and baa exposed 
ore conlie!.ing . of galena, .phaleri~ , and pyrite. The 
country-rock i. a fel.par-porph~·ry, slightly .I~.d ne.r 
*he lode. 

(14)- THE LANGDON PROSPECTING ASSOCIATION. 

Sui'"" 2382-11, 40 .4 cr ••. 

This mine is .itua~ on the oouthem aide of the Pieman 
River, about i-mile BOuth-eaat of the Home Rule, and 1i­
mile north-eaat of Pieman Bridge. Th_ worltinp w ... 
examined in 1908 by L. K. Ward, and are doocribed in 
the publication on the Mt. Fanell Milling FieldfU)_ No 
further developmeoW work Ilea b-. carried o~ ainoe 
t.hen, and, therefore, the report. 0' that esaminatioD is 
applicable t.o-day_ A few edrado from thi. report are 
iDOJUded here:-

" Tbe lode "&I fint. .u-verad a~ the point wbere Inn .. ' 
track ........ it by a proapeatillg puty. who worked nort.h­
ward from Roeobery along the telip&r-porphyry bel~. It 
uhibito a marked peculi&l'it,- of stnotnre, iD that the 
.trik. is due e..t,.and-weot. The dip is DOrt.hward . 

. " A ~UDnel has beeD driven oouthward from a poiD~ 30 
feet below the outcrop, on a bearing of 147 degreoll. At 
30 feet tile 1Me w .. pUled through. 

" it is oaid W bave been driven Ulother 30 feet OD the 
&lme bearing. The port.ioD of the drive put the lode is 
blocked by .... ~. The tunDel was carried put the lode, 
for the reuoD that the valu.. had 00 lII&IIeriaIJy decreued 
iD deptb that it W&I thought the lode W&I .tiD ahead . 

.. It hao beeD reported that the ul'P"" portiOD of the 
workings produoed lOme very good gaJ_, 01 which about 
40 Woo were kken w the tDDeIten. A few opecimeno 
lyin, OD the !.ip mowed good .-..... gal_a with reoinou­
looking hI""cIe. 

" There is a drive on the lode from the adi~ for 30 feet 
in .. outerl, directiaa_ The baok of tile drive mowo thet 
the _bod, baa piIIcb. to • 1I'idtb 01 0Dly a 'ft iDahoo, 

(., L..I_ w .... : __ """-1, 'hI_ _ ..... IIP- 116-116_ 



no 
... d, in facS, can hardly be traced at the intenection of 
the drive and tunne!.,i about 10' feet. from the end of the 
drive the ..... 6 in_ of 0 .... , coDliHing of 00&N8 plena 
mingled with reoin blende. But, OD the wbole, the g&lena 
__ to laaft giV8ll place to reain ad ruby blend •. 

.. The oout.r&otion of the __ body ad the impoveriah­
ment in the lead oontent hav" no doubt led to the aban­
donment of active work, and the mine h .. been idle for 
12 monthe. . 

" There have been Bevera1 trenehea cut on tAe western 
continuation of the lode outcrop, but they show only line 
blend. with traces of galen. in veinl through a mineraliBed 
lOIle. Theee treu.bee extend to the weatem boundary 
of the section, and have not indicated sufficient values to 
julti fy further prospecting at a depth . 

.. The oountry ·rock is a feispar-porphyry, which il 
olightly altered lI.ar the lod'" probably by the develop­
Dlent of sericite. Numerous vein1eta of silica are to be 
_n in -the country-rock near the lod", and th_ vein­
leta seem to have a tendency to J11D in an ..n-. ...... t di.rec-­
uon. The country-rack is -aloo indurated here and there 
by an intimate impregnation of silica. till it r_mbl .. a 
<lbert. 

" High .. up th. hill';de, 250 feet. along the track, there 
io a little work done on a goeoanoUl cappin~. The lode is 
6 or 7 f ... t in width, and carri .. a number of omall vel ... 
up to 3 inch .. in width Df xine b1ende, and very ocoaoional 
Iplash .. of galena. The blende Iaao by _thennR aoquired 
a ooating of limonite, but the und_posed material i. 
dull yellow. and h .. been miotabn for carbonate of iron . 
Too little of the lod. IOU "xposed to dete.ne the dip. 
The .trike ... med to be a Iittl. north of ... t. 

" There has been BOrne trenching on the adjoining MC~ 
tion. 2524 -.. , now vacant. In ODe of the trenches below 
the track on the eastern boundary a small vein, 4 to 6 
inch .. ill width is exposed. U .trik •• N . 550 W ., and dip' 
to the north-ea,t at from 80 d.gr .... to 86 degrees. The 
lode cont.nts are b1.nde and a little galena in a band of 
silicified f.l . par-porphyry. A trench running .. little eaot 
of north b ... been put down to cut the oontinuation of this 
lode, but without IUcceSS. 

tI There hi also some trenching on the liue of the Lang­
don lode, and in one trench a lode a foot wide. carrying 
some ,veins of tarnished blende and galena, is visible. 
__ "-.The-uina that have been located in this section seem 
to carry blende rath.r than galena. .. 
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Sf.rling Valley .-1 rea. 

The Sterling Valley area occupies the northern part of 
the Murchispn district. a.nd i. situated midway bet ..... n the 
townships of Tullah and Rosebery. which are by road Iq 
miles apart. 

The St.erliJ}g River I from which this &r&a takes ita name, 
has ita source in the saddle connecting Mts. Murchison and 
Black. 

A general description of tbe physiographic and geologic 
features of the area has been embodied in the report on the 
North Pieman and Buskis80n District: A further detailed 
deseriptiol1 of the geology Of this area is contained in the 
Ol<cellent report by Mr. L. K. Ward on the Mt. Farrell 
Mining ·Field.(") the southern boUlldary of which abuy 
on this area. 

From a developmental point of view the distriot cannot 
be considered old. The earliest. and in fact the only works 
of imporl.a.nce,' have been oarried out since 1912 by the 
Sterliiig \t aTIey Mining Company. 

In addition to the mines a great asset in the future 
development of the area is the ..,ory fine forest, which elothes 
Mt. Black and the sloPf'8 anll foothilla of Mt. Murchison. 
The higher altitudes are the habitat of King William pine; 
tie 1...- are oecnpied by m~. at.ringy-bark euoalypt ... ; 
&l1d celery-top pin... Tb- forests will lie attacked from 
the valley of the Sterling River. and tranaport will be 
along the Sterling Valley tram route. via Tullah. to Far­
rell Siding. 

(15)-STERLING VALLIOY MINI! 

Sectioo. 4013][. 80 Acre •. 

:rhe most important mine in this area is that known as 
the Sterling Valley. 
Th~ lode was discover&d in the year 1911 by Mr. J. 

Lynch. a well-known -prospector of the western mining 
. fields. who sold the 1_ of the mining righta.to .. Mel­

bourne company. The Sterling Valley Miuing Company 
was organis&d in 1912. and developmental work wu begun 
in Angust of that year under the supervision of Mr. J. B. 
AatelL 

Exploratory work OIl a comprehenoiYe .-le was under­
taken. and ino1ud&d the-erOlllOUtting. 9f the __ body at the 

til) vw. L. 1:. W .... , TIm _._, JlIaIDft iletd, .llool . .....,.. 
Tu. BalletiD !fo. 8, 1808. . 
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10-' luitable poia~ from which em- ..... _t in DOrth 
and 1DIIt.h. AeRve ~ _*wl ..ail -V- ia the 
year 1911i. when wori: ....... -.. • I 'k'. ¥ng 
the removal of the abDonioal· ..... ~ lit aillt by the ....... 

Pluu ha .... Mea made to operate from a IDIIiD Ihaft, the 
aillking of which haa been eommeneed. and the alii.".,. 
machinery plaeod in poIition. 

(0) O"'.bod, .-The ...... bodL..~.r!.paMd d_inantlJ' of 
galena and ophllerite. with a t. P1rite and -
pyrite ... chalcopyrite. and siderite in miIoh ~ _to 
'rhe mMailic minerala are unaUI adIltainecl in an opaque 
quarto gangue. which P abundanl;ly cleftloped in the Ic>ui>h­
ern end of the workinp. 

Gale ... .....uy ocean in rich ..... 20 to 110 feet in 
length. IIOIDetimea in intimate .-ociatiob with ophalerite 
in a quarto pope. Zinc bleode iI .... fraq_tly found 
in cl_ veiiu ~ to 6 inchea wide .... the foot.wall aide of 
the lode. Rich bunchea of galeu 00C1I1' in tile aIaatMnd 
banginpUl rOok .. much .. 10 feet beyond the lode 
proper. but th_ are not peroiIMat. and no deinite ,cl. 
of their actual .. is obkip-ble. 

The vein '* the mineraliaia part of the abattorecl abe.r· 
lOIle averac-. 4. feet wid •• thougb it .eriea greatly 'ron, 
poiat to J?OU't. The richer ore iI obtained ..... nly fr~m • 
aingle ..... n. but here and tbere veinlet. terminating in 
buncb .. lead olf into tbe wallrock. The vem van .. in 
oharaoter; in lOme plaoee IUlphidee with .ubordinato quarto 
ooDOt.itnte the &IIore·filling. and in the lOutbem end 
quarto iI the dominant mineral. 

The vein ia a liuore·81ling in abeared graphitic alate 
near ito contact with porphyroid. The .late and porphy. 
roid are much crompled ad 00IIt0rt0d. the latter in ...-­
eaotion proMnting a peculiar conuptod upect. Mi .. ia· 
tore rev_ faulting ia commonly noted in t1ie l\ate. 

In general tho ore-body haa ,1itt.Ie roplarit.y in thia .hlt· 
tered COUDtry. Shooto 20 to 50 feet long. eepantod by 
10 to 20 feet of almoot barren material. recnr at intorvala 
in tho dri .... for 230 feet. 

Tbe liuurt in which the lodo _ abo_ movement 
both prior and IUboecp1ent to the introduet.ion of tho vein 
material. Tho original voin w.. probabV a small ono. 
oompooed mainly of quart. with a littlo pynte. plena. and 
.phalerite. Suboequently the vein and wall-.... aulfored 
_ere deformation and brecciation .. Th. fr.,..... of coun­
try-rock .nd vein materi.1 were oemeotod by .."nto. gaiaA. 
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ACCOUNT SALES, STERLING VALLEY Mliu. 
-- -- --- -_.-

D.,,~pdOG . Date. Net Weight 
Net Price per Proeeeds. Assay Value. o Average Quotatioo.,' 

Ton 
-- _._- ----

1913. Toos. ewta. ql't'. £. 8. d. £ d • 
Pb 

I 
Ag Lead per ton. SUV01' per liZ. .. % OZII. 

O.:ena -" ........... , January 10 10 8 10 8 8 214 I) 8 62.'6 I 
«., £18'07 81'64<1. --... 

Oa!eaa ............... Mlrch 21 16 I 9 18 7 110 18 9 64·s.; I ""6 £10'42 80 ' 62d. 

eon ...... 'od pIoa. April 8 16 I 10 16 9 73 10 11 00'0 60'''' £16'118 18'6611. 

GaIn. ............... April , 0 19 1 10 J7 8 1011 8 00 ' 8 
i 

50'6 £,16'118 III' 8M. 

• 
• 



PLATE VI 

Main Tunnel 
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Tunn.1 
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80." 0 f(J 40 FHt 
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STIRLING VALLEY MINE WORKINGS 
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out .. nt in euterly 1& feet intenuted a narrow vein of 
galena Oil which a wing drive IOUth •• reI is carried 30 feet. 
A larp vugh. with well..,..,..n;oed pyrite IiDiDg the wa1la, 
i. cut into at this point. The JDAin drive is O8IltiDUed OIl a 
bearing 1 degree 21 minu_ ..... of _th Sor 18 feet. 
wlMnoe .. _~t 14 feet long ia _t in ..... arel. and • 
o ..... ut 30 feet long _warel. '!'he workinga on the __ 
ward aide are beyond the lode cbanDel; the ...-.. work­
inga abow galena and ';nc:.~e with much pyri_ and 
quartz. The main drive ia contmued on the __ coune 
for 41 feet. where it _ the eutem wing drive on the 
lode. Near thi. junction .. vein of galena and Dno-blende. 
4 inch.. wide, inoreaaing • JiUle further lOuthwarei to 6 
inaheo of clean. high·grade aino-blende and 2 inch. of 
galena abo ... OB the footwall. Tbe 80M of the drive at 
thia polnt ia rlIioed 2 feet. C.-cut..u in eut and woat 
...-I ~\.:in .... aliaed fiIIile aIa_ OOIltaining numerou 
wiDlet. of .• . The _them face of the main drive j8 
reeahed in 94 feat on a bearing 2Ii <leg..- _ af _th. 
At 52 feet .. w..tern ......... t pa.ed th......p a otroac 
lilioeoua body of ore containing • bane! 8 incheo wide af 
galena. a .... nopyrite. sino-blende. &Ddo pyriM. The-.. 
_.-cut paaoed throngh toft black oiate containing n~ 
parallel ba&de of pyrite. each upwardo of 1 inch in thick--At the end of the main IODtII. drive .. short ......... t w..t-
ward apoaeo a wcy ...... Iod. f"' ....... fully 6 feet wide, 
oompooed of white opaque qworta.nth pyrite. _opyrite. 
maleohite. and '" little galena &lid Wende. . 

Further development COMiIU of Iihe tiDking of 1M ..... n 
abaf~three compa~t.. 12 feet by , feet in okar to 
20 feet. ConIider&ble excavation ........ Dee ry to 
make provilion for the turf... appointment. at the obaffo 
opening. The configuration of the country doee not admit 
of mining on an utenaive :3 tunnelling. theret_ 
'_roe ia had to the aft of~. 

(OJ Bq"'p""'m.-ProvilioD for openm., m. the main 
ohaft ia made by the inItaU,tiaoa of a a..JaOt.ion winding 
engine (14-inch cylindera). a J>1lI*IIinJ -.;... (to-inch 
oyJind ..... ). OODJlectel to a nwp-rod &lid baJe_bob. This 
plant illllrmI,. let on a concrete f01lDdeliion. and ill comfort­
ably~. Further equip!l*lt at the ..u- conoi• of 
poppat-heade with pulley-...... in pooiliion and the ...... 
• , "'Y nqun-to 01 miD-. 

I 
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Beyond the Sterling Valley Kine the ......t ;. 10 feet wide, 
and .ell fonned, but very badly graded. The cul_ and 
loriclp are oout.ructed or _ry~ and the 
.. bole wwk may be "'larded .. a ......t. 

Ore from the mine ;. oon~ to Tu1lah by ...... tn.m, 
the .... to 1' ...... 11 railway aiding by ....... tram. The aoot. 
of tranoport of tho ore from the mine to the market ;. 
e&OIIIIi.ve. 

(f) G_al Bomar.b.-The deoiJioD 01 the manac-t 
to operete tho mine from a maiD ohaft ia ocmaidered per­
fectl] lOund, and is fully juHiW by the d ..... opmente 
.ttending tho exploratory work. The p.-at WOI"kinp can 
be "'larded only .. a prelimina..,. .praopeating operatioa 
upon which the ' more oKtenoive perme ..... t .. orb will be 
def;Ped. 

It ia-impoooible, on the evideDdt gathered, to ........ than 
indicate the probable nature and ... tent of the ore-bodJ..:; 
depth. The I ..... fnet.ure _ &lid I" peni.ol1Al1 ' 
the ""rib are & m ........ or ita oooatiia_ .-. the dip. 
That the oro ,. at ~ or equal ricit- at IIlIideftte dert'h 
may be oafely anQaipated, a1thonah of oonroa there a1.a~ 
eKiato in an undeveloped o ..... lxicfy or t.hi. 'ype a certain 
element of riolo:. But tho mine haa a promiaing outlook, 
and the lod .. are worthy of being ene<gotically proopocted 
with a view to exploitation upon • much larger aeale. 

(16)-ALBEBT MIDSON's PROSPECT. 

Tb.ia property, held under prblpector'. \ica .... , ;. aituated 
, mil. oouth or 1'Rllah towlIIItip and I-mile on the aaot. 
.. of ,he Sterling V.11ey Tram .. ay, and ... diaco,ered 
in the oarly part of the year 1911. The lode;' ezp..d on 
the aurEaco occupying the apoll or a narrow ridge .. hich 
riae. lOuthw.rd from the tramway up..... or lIOO feet. 
The lode occupies a woll-defined flooura in ~ quarto 
porphyry (porphyroid) of the dark-C- oaIour character­
iotic of the rock in this locality. TIoe ipheroidal quarts 
phonocry.ts have not heen approcaably deet.ecI by the f_ 
inducing ach: .... it,.. and and out 1B n1i., aiIoge the folia. 
On the footwall aide of tho liuure tho porphyritic ochiot 
he. lul,rod partial replacement .by aiU .. and cheloopyrite. 
though the latter ruineral i. in very am.n amount outsid. 
the lode proper; on the h.ngil1J!-waIl aid. the replacemenl 
by aiIic. extelld. 4 feet beyond the ......... 
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for the work, eopecially if the tunnel oomm ... _ at. a .... Il 
in the &.uN. Every facility ia provided for the eeonomioal 
""ploitatioa. of the ore-body . 

• (17)-J. FULrOBD'S CLAIII. 

S eelion 2862-11, 40 A ...... 

Thia claim i. part of the original Barrio' Reward pro­
party, and ia .ituated neer the tramway 1 mil. north of the 
Sterling Valley Mine. 

The lode occupi .. the summit of a narrow ridge elevated 
ahout 30 feet above a button-g .... plain, and outcrops con­
tinuously for nearlY' 1000 feet. The t.-d of the lode i. 
20 degreeo ... t of north, and the dip ia wllterly at an angle 
of 67 degreeo. 

The ore-body is ahout 4 feet wid., and ia oompooed of 
quart. and chalcopyrite, with pyrite and ..... ~yrite in 
auhordinate amount oporadically diatributed UuOugh the 
qu.rt. . ·It i. contained between .rgillaoeo .. oohiat OIl the 
hanging-wan and IChiatooe felopar porphyry on the footwall 
lide. 

Development. couto only of a deep trench, 35 feet long, 
4 feet wide, and 6 teet deep, eent in from the -... oide 
of the ridge . Any further dev.lopm.nt will have to be 
undertaken bv meen. of • ahaft. 

The prosp9ct d_ not warrant the expanditure which 
would be required to explore the lode. 
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IX.-UTILISATION OF PYRITE. 

(1 )--PYlIl'I'B. 

Pyrite is found under a gr.t variety of a.ooiatioDa. It 
ia a 1lOIIUD0Il ClOII8titueat of _bodioo, ... d oooun aloo aa a 
minor __ '1 conotitueat of many igneoua rocb. 

In moot ...... pyrite ia a _da.,. minoral, but it ia 
_Itim .. primary. 

Compoeition-Iron biau1phide, FeB., S. 63'3 per 
cont., Fe 46'7 per .... t. 

Cry.talliaation-I_ric, ....... lly in .... be and 
derivativ .. , and aIoo in pentagonal dCHIecah.dron. 
It commonly OCOIU'II maaoive, granular, ... d in 
globular fOl'JDa. 

Cleavage-Indi8tinct, parallel to the cube f __ and to 
the ooto.hedron. 

Hard· " 6~'5, brittJe. 
Fruta-co..cboidaJ and irngular. 
~.lWallic, oplendent to gu.e.ung. 
Colour-Pale bruo-,.now. 
Speciflc gravity--4'9 to 5'1. 
Streak--Greenioh-black to Drowniab-black. 
A.pect---Opaque. 

Pyrite readily changes to an iron sulphate by oxidation, 
tOme oulphur being set free. It altO alten to limonite, and 
from limonite to the red oxide of iren, umatite. Limonite 
and hEmatite often occur peeudomorphoua after pyrite. 

A great deal of the aulphate of iron (oopperal) of com­
meroe is derived from ito decompoeition, but ito chief value 
is aa a tOuroo of .ulphur. 

(2)--8ULPHUII. 

The compound. of sulphur which form tbe principal 
IOU""", of lupply are pyrite, marcuite, chalcopyrite, born­
ite. galena, "Phalerite, and pyrrlaotite. 

Sulphur is an element which play. an important part 
in the arts and ocienceo. One of the limpl .. t and one of 
the moat easily produced compounds of sulphur is aulphur 
dioxide (SO,). 

This compound of sulphur and oxygen is made by hurn­
ing elementsl sulphur or hy roalting pyrite in air. Sulphur 
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dioxide gao has many ~ in variona induatne.. Some of 
the methods of utilisation are clUBlied aa foll ..... :-

(I) It ia UMd in the manufactu .. of oulphurie acid; 
paper-pulp by the oulphite p_; tedium 
sulphate by tl... Hargreav .. pro..-. 

(2) Sulphur diozide may be reduoed to cl= ,rtd 
lulphur by _I p_. Tha Ball uul 
Thingen p_ a.. mo", geocal\J 
employed. 

Ito use in the manufacture of sulphuric acid only will Joe 
dealt with here. . 

(3)-SULPHUBIC ACID. 

Sulphuric acid ia auch an important chemical ..... t that 
moat of the '""teat induokiea are di....uy dependent upon 
ita lIII0. It ia uaed in America in the Nbing of petroleum; 
in _e oountrieo for th. galvanq and tin-piate indue­
try fer pickling or cleaning the IIIieeI. before it. so- to tile 
metal bathe. In Europe large q ...... titioa are required in 
the Leblanc pro..- of procl ....... tedium carbonate and 
&odium hydrate f""" tedium cIalcorida. But more Ri­
phuric acid ia conaumed in the manufactnl& of r­
tili..... than in all other indllOtriel put topther. 
It may be noted that tile United Stateo of ~ 
produced in 1916 over 960,000 tona of lu1phurio 
acid .. a by-product from the routing of col'per and aino 
orea. Thio rep.....uta about 25 per cent. of {he total aul· 
phuric acid made in the United Stet ... , the remaind.r being 
ohtained by routing pyrite or elemental oulphur opeoially 
purchaaed for the purpose. 

The .. Iative importanoe of outleto for lulphuric acid in 
the United Stateo i. appended. and waa take .. from ... 
mateo compiled bY' an ollicer of the United Statea Geological 
8urvey(") : - Ton . 

Manufacture of r..l1Iiliaera .......... "' II,~,OOO 
Refining of petroleum prodvto .. . . . ' 300,000 
Iron, .teol, and coke ind"*1' . ... ... 100,000 
Nitro-cellul_, nitro-gly_, ..uu-

loid. &C. (p .. -war oonidtiona) ..... . 160,000 
200.000 All other induatri .... 

Total .............. . ... 3.2IiO,OOO 

(") vu, A. W. 8. wu .... : "Py"" I. c._·· c....uu 0e0L 
8a" .. ,.. 



(4)-Jboo_ltL& Sm1'B17a I PnIUC"). 

rr the ore cou&aiaa oapIh.lU" ""'"P"'"- ather "'an pyrite 
the available IIIlphur lor the mana' ........ 01 lalpharic acid 
will he proportioa~y riiclaoed. P .... inetance. if a pyrite 

, . 
('I) 4ft.r • ~ .. Coudo," ,. 11' . ........ ; Ouod. G .... -,.. 
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.... contain the impuriti" ... iac-blalde, galeDa, cbaIaIIpyrlt.e, 
and ot.b.r mota1lie oulpIUdee, tDo val ... of t.he ere te t.hoo 
p ......... r ia red... by toM 'l1Wl1iit, of t.hoo oalpIuar COIl­
taiDod m th.e impuritiea. .uo-ing a prioe of _ oIail­
ling per unit of sulphur in a pyrite ore thia C&Jl be iU_ 
trated in the follawing manner: -« per COIlt. aulphur &I; 
la. per unit = .... per ton, but u the manufacturer C&Jl 

OIlly reoo .... 38 per cent. sulphur owing tc the remaining 
6 per cent. being_bined with the line, had, aJUi copper 
impuritAe& and not available for ... _" ha ill really pa,.­
ing naarly h. 2d. per unit for t.he _.rable oulphur. 
JI.onIover. if an ere oontaining 40 per cent. .ulphur and 
free of impuriti .. is compared with .,... COIltainDag « per 
COIlt .• ulphur with 6 per cent. unrecov ..... bl. on &coount of 
impuritiel, and deducting 2 per _t. for 1_ in burning, 
than the ratio is not 40 te « but 38 to 36. The val .. of 
an ore, then, is not n-ruy determinod accordinf te ... 
total .ulphur content, but te the ~. of _rable 
IUlphur it containl. 

The ....... ty f~ inereuing liM aulpllw _tant. of an ore 
by concentratiOll of t.he pyrille ill ~ ., rioily .,hoD 
the aulphuric laid .,orb &Ie ..... :.t .. !tirt _ from liM 
mine, on OOIIOideration of the }II'IIPOl'ti- val .. of -'Fa. 
of di8enDt gredea. On. _ of « per ..t. oalphu <IN 
containl an amount equal to,l'lS _ of 38 per _t. on. 
Aauming freighta to market to be at. the rate of 10.. per 
ten, then the extra proportional ooot of freight on 38 pel' 
cent. ore compared with 44 per cent. ore i. at the rate of 
over h. 7d. per ton. The proportion het .... n 44 per cent. 
and 38 per cent. ore ill I: 1'16, and thia.me ratio app1ieo 
to handli"", rtoring, burning, and the remo ... 1 of tile 
.... dual cinder after the I'OIIIIting opet'atioa. 

It hu been pointed out that IUlder oonditiou otberwioe 
equal the _bumt aulphur in the ciadImo ill the ..... by 
weight. If, for inrtance, II per -.t. of oalplaar ill left in the 
oindero, thia amounta with ..... ~ ~ Oft to II + 35 = 
l, with a 45 per cent . .,.. to GIll,. S ~ 45 - ~; tha prGpOr­
tion to be kept in view ia, acoordiqly, not 35 : 45 = 7 : 9, 
but 30 : 40 = 3 : 4. 

(5)-VALUB OF Pnlft Ou 

Th. loweot grade of ore .Ieable in A.-talia at the 
p ...... t time is 38 per cent. aulpllur ore. ThII ia purehaeed 
at the rate of 1Od. to lld. per unit of " .. Iplaar in en 



-::;:;:. -:.~~ .. ~ l!..-::':: 
~- "'" imptTId m_ ... ~ _ '; : HI ...... 
impariti •. 

(7~"--'ILJ_ 

0... . of the III&in ' _ of IIIlphario MId ia far tM _. 
venion of natural phGlJllaateo oJ u.. mto IIQ~'" 
for fertili ..... 

Then "" l1li kao ..... 
(lipatite) in T".pia, 
diltrilmied .. l1li 
1'OCIb, 
IIDd 
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.. &..... bat...... CIOpl'iDg cieplot.ooo tile 

.Iite~ aolll'ioluDent, &tid 

.. • - aul&ivate ..,.. 
IIIpIO ... utecI up the 



I.-CONCLU810N. 

The ~ pan of the North Pielll&ll aad BueIrj_ ' 
diltrift .... lIoen only superficially proopeoMd. and ia ..., 
one ~co hal d .... elopment ....... the produetin ..... 
At the preoont time preparation ;. beiDa mad6 ,. toM 
.... mption of work on a OODaide .. bie ..Ie ... ctaeet.r 
MtDe. At Pinnael .. very little _k .. '--~ ... 
die _tion of ezploratory work by tilt •. t.,ell Ccn!D­
peny. In fact. with the oole 8lIoeptie1a of the few -
employed at the Cheotor Mine, the diatriet ill deIWW· 

In view of the netural advantl!C" of I..... ... 
traneport&t.ion, it is evident that t ..... mDlt be - oor.-' 
.auoe to _~ for the retarded pracr- of the dilllriA. 

In _t yean th. rapid d_~t of the fertiliaer 
iudUll&ly .. ted to a gr.t;ly in ........ ct-nd for sul­
phuric ...HI, and iIlaidentaily iron prritoo .. sulphur COIl­
~ of which ;. emp10yed in the ...... "f..,..,. of .. aeicl. 
TIle I .... demand and the hiper pricoo ndilll for pyritao 
are .. _ which ..-~y noponaible for the e,.p!oita-

tion of the Cheotor pyrite -. 
The Pin .... I .. ore ;. ...... led &I boing a very ~ 

mixture of zine, I...... cop!*", a"d iron '1IlJoIIidea, 10 iati­
_kly mechanically mised that tlae IInoot ... ",muUn 
;. n~ to eIIeet their oeperatiOD. Until 'luik recent 
time no metallurgical prace. had been evol'Nd for the 
.. peration of th. mineral compon.uN of such or. tbat 
could be considered an economic SUCCOll. TIl. procn­
toade in the application of flotation and eleetro-dlemiea1 
method. to the treatment of OftS of this type has baen ... 
great that there can be no doubt of their sUCCOIIful opera­
tion . The decision of the Read-Rooebery Mineo Limited 
to erect large electro-chemical works in the vicinity !If 
Z .. han to treat low-grade o>mplu ore meh &I OOO1lr M 
Pinnael .. , will greatly stimulate .,.plorUion. and win pro­
bably be the means of their pro&table uploitation . TIle 
dillieultv ezperiel1<'OCl heretofore in th. IU-tul tr.atment 
of the Pion.eles ore has beeon the main CAUIAI factor in the 
retarded development of the di.trict. 

The oceurrence bf another mineral ~lt on the western 
boundary of this area has long been known. but the dis­
('overy- 80 far south had. not. 'bHon reported . Thil mineral 
belt. i& one of decided promi"e. but until some e:J.ploratory 
work has been done it is imp088ible to form an opinion of 



l_ 
ito .alue with any degree of certainty. p~ along 
thia ... ia *"ngly ad_ted, .. it ~~ _oopticmal 
opportwlifli_, and ie now olily in the ..,..., _Ii .... a.p of 
dovelopm.at. 

CoUid_bl" &reM still remaio UIlprwpected. and 
although they are ditlicul~ of _. are wortlly of ....,. 
in&tion. Future OII:ploration will probably ~ ore­
bodieo (ID &~. wiih. and 1*"'.,. o.on rich ... and ........ 
....... • ..... aInoq ~ Tho.......m for nw 
ore-boIIiII aIoq ~ :JIOfPh~ opbiat iu«Jon ohollid be 
~ J""_'1ted. aiid .. ~ ~ of calcitic 
achieto IQ hlirhly dOYeloped lQuthl"N. 1\ .ra.>OUrabl. I_ 
flit' one. The calcitic achillt beet ~ t.II&lforth l'ieman and 
Hudfooon dietr:ict is very ....,....,.. and ia COYeNcI for _ CCIl. 

Iid_ble ~co by the fluvi&tile deposito of the Pi_a 
fIood·plaiD. Probabl,y the great.t COIIoantration of line. 
lead eulphid. _ iu the eutem portion of the ~ will 
be found in Ii1Ie calcitic achiato 0ut.IiIIe of tIa_ it ia not 
anticipated tlaat ~to of mucla hicltm: gr. £haa th(Jlle 
already devoIap.d will be founel. 

In tIae ~ Valley __ tIae_t d~ 01 Mid. 
son'. qopper I.,. aMiao&ed .-tiM *0 tW.,. ~ of tIae H....,.. Dfnriat,. but _ all wodr _ ......... and tlao 
- ill p ..... ;,.1ly d.erted. ~ at the SWUng 
VaI!ej HiiIe - ~ed ..... *0 the ~ 01 autBc9at 
~ capital. It .. *0 1Nr"li ..• ~ tIaat tIaiI _pany 
haa not heeD able to tab aiI~ of tile ,./ IiiaJi ~_ 
ruling for lead and Bl'hror. l1m1! at DI ~ tbe 
suOOMefu] operation of the min. the "Wf' hip _ of 
~ on _. maChinery. and ~ 

lI'"" tIaat ... utiIiaOItion of low·...,. Qlllllpl __ hu 
~ r....... it ia oaf. to aODoT.e ... '::l of the 
known deF III wijl be fnrtlaor eqIloited, .... peater 
attention will be riven *0 tha. _ hi pi ..... Iwa and 
mining in~. 

A. HoDfTOaB aID, 
Acting Awiatult 00-..... 0e0Jasi0' . . 

Laun-wn. 12tJl June, 1918. 
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Number Acres 
01 Seclion 

80 

Lessee 

Mt. Lyell Mining .J Railway Co. LId. 

W. J. Hodge 

7220·M 
·7221·M 
7I46·M 
7147·11 
5586·M 

1726·9311 
1876·9311 

30 
80 
40 
80 Sifver Falls Mine 

80 } • Cully Sark Mine 
36 
80 Cully Sark Con,ol, 1725·93M 

1839·93M 80 
2142·9311 79 
2591·93M 80 
1841·9311 80 
1918·93M 40 

1700'93M 80) 
1701·9311 80 

2382·/1 
7646·/1 
3908·M 
2707·/1 
965·91M 
5669·11 
2636·/1 
6581·/1 
7191·/1 
3712·M 
S316·11 
1021 ·/1 
4013·/1 

40 
78 

,}7 
454 
80 
359 
80 

160 } 
.183 
79 
161 
80 
80 

2185 ·9311 80 
286411 80 

74 3711 ·M 
7700·/1 
3712·M 
5872·/1 
3186·11 
5873·/1 

159 
79 
40 
333 
68 
18 5871 ·/1 

laW·g3M 75 
1286·/1 6 

1468·93M 80 
33 1893·93/1 

1894·93/1 .38 
2590·9311 80 
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Primrose Mining Co. NL 
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W. Wilding and /I. A. C,osswell 
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