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The Tin Field of North Dundas, 
Renison Bell, and X River. 

, 
L-INTROIjUCTION. 

Reporta on th .. e districts were made by Mr. L. Keith 
Ward in 1909, and published as Geological Survey Bul. 
letins Nos. 6 and 12. The copi .. of Bulletin No.6 being 
uhausted. it was decided-in view of the changes and 
developments that had taken place-not to reprint it, but 
to prepare a reviaed edition . Since, too, the X Ri\'er field 
both geologically and physically is very closely united to 
the Renioon Bell field, the scope of the Bulletin was 
enlarged to include this as well . 

o When Mr. Ward reported on theRe two fields, they were 
in what may be described as the ~econd stage of develop­
ment for mining propositions. ProgreRs had advanced 
beyond the prospecting, and beyond ,the alluvial stages, 
Bnd the companies concerned werE' on the point of install­
ing machinery to deal with the large bodies of ore which 
had. been pro\"ed to exist. In the past eight years many 
tons have been crushed, and over 1000 tons of concentrates 
sent to the smelters, but on the whole' the district has not 
fulfilled its early promise. ThE' reason for this and the 
prospeM.s for the future are dealt wit h at Jength in this 
report. 

Since Mr. Ward's report, much of the dense bush, 
especially in the vicinity of the township has been removed 
by the hahd of man or by bush fires, and access and 
examination in these parts is far easier and more com­
plete. Far more work, too, has been carried out on many 
of the claims, and more information made available in 
regard to the ore occurrences. On the other hand, many 
of the leases have been surrendered. and man V of the old 

. workings, especially on the outlying properties, have col­
lap§ed and could not he inspected. These were a~ pagea 
torn from the book of the di!'l"trict. and it was impo"tsible 
to confirm or check the data that had been recorded ill the 
paat upon their leaves. 



t 

The . reeponoihilitr for this report nota with the p .... nt 
writer, but he Iraa without beoitation availod himMif of 
th, ...... fu1 .nd wmplet.e dllllCription _bodied in Mr. 
Ward'. report. It waa n...-ary ;n order to grip the 
problem at all, to travene again, brielly, much of the 
groun<l covored by M •. Ward, but "hen this wu DDt poe­

.Bible, Mr. Ward'. concluaioDl have been odoptod 'ft 1010; 
in other reo~ attention ... aa eopecially QOD ..... tr.tod on 
the new work and freeh developmente that have taken 
place since hiB visit. . 

It will be undentood that no report of this nature 
would pretend to be final . In matten of obee".tion 
alon. every year .... fresh ground .18&rod of ito blank&t 
of ICl"Ub, Dl&W features di.c100ed for the roIOgiat. In 
matton, too, of interpretation of the Iod. oy&temB, finality 
is for the future. 

With regard to the actual workings on the VariOUB pro­
perti .. , th ... have increaaed '0 largely of late yean that & 

complete deacription of them haa become impoeaible within 
the limite of a bulletin. Only the more important ... 
dealt with in detail, . and the remainder.re conoid.red on 
general lines. 

• 

, 
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n.-PREVIOUS LITERATURE. 

Th ..... o1Iicia.I report. wer<I ioaued hy Mr. A. MonL-
8Omery, Government 8eo1ogilt.; two in 1893, and ODe in 
1895. Th_ .dealt mainly with the alluvial ground in th. 
vicinity of Gormanston and Dolcoath Creeks and certain 
lod. fOl'mations already than uncovered and prcepected hy 
tunnell. The outlet to the district then W&8 over the Con­
lideneo Saddle to Zeebau, and the Benison Bell mine, 
$houch known, W&8 very little prospected. 

Th. nut 08lcial viait W&8 made by .Mr. Twelvetr_, 
Govemm ... t Geologilt., . in 1900. Th. report is entitled t 
.. Report on the Mineral Districts of Zeehan and N eigh­
bour"'->cl," and brief allusion i. made to the RenlOOll 
Bell mine. 

In 1902, Mr. G. A. Waller, A .. istant Government 
GeoJogiot, ioaued a .. Report on the Tin-Ore Depceit3 ~r 
North Dundu." This deals mainly with the eeveral min­
inc pzo~, wil;h • abort account of the geology of the 
.... COiII-..ed. Mr. Waller suppl_nted this report 
~a.!!tereotlna paper eI1titJed: " &111. Mddern ' Thecrieo 

'111 Ore Depceito," read before the Austral.,iaD 
.u-iatiOD for th. A:dvancement of Science in 1903, which 
d •• lt with the pyritic tin lod .. of North Dund .. : 

In 1908, Mr. L . Keith Ward spent four months of con­
tinuou. field work at Remson BeU, and his very complete 
report was ioaued &8 Bulletin No.6 of the .Geolo,ical Sur­
vey in Feliruary, 1909. Shorl.lyafter this h. made a hur­
ried trip to th. X River just before his appointment &8 

Government Geologiat in Bouth Australia, .nd a brief 
raport on that porticn of the district was ioonad &8 Bul­
letin No. 12. 

The distriot is al80 referred to in Mr. Donald Clark's 
.. Australian MiniJII and Metallurgy," 1~, pp. 221 ., .. g.,. "bile in th ... Pl'oceediit: of the Autralaeian 
Institute of MWIII Engineers," . H. Berman in his 
paper on .. The TinfteJd8 of Australia," iiacIudeo this area . 

• 
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IIT.-THE HISTORY OF MINING ON THE ~'IELD. 

The mining history of the field dates hack to abont 1890, 
when many prospectors were traversing the district. Dur­
ing this earliest period of prospecting little, if any, 
thought was entertained of the pOll8ihle preoence of tin ore, 
and attention was given first of all to any g088anOWI out.­
crops which might, in the opinion of the pl'Olpectors. prove 
to be the cappings of silver-lead ores. 

It is probable that some of the early workings, of which 
no history can now be obtained, belong to this period. 
Tunnels were driven for short distances, and then the sec­
tions were abandoned, for toe silver contents of the gos­
Bans proved always low. 

The tunnel driven into the Dreadnought Hill is an 
example of these workings which i. notable, in that the 
rich tin-bearing lode-stuft was act.ually penetrated with· 
out ib character being recognised. 

The first. actual discovery of tin ore OD the field W8~ 
made in June, 1890, when Mr. Ringrose Nicholson found 
tin ore in the Ring River, in the neighbourhood of its 
jun( tion with Dolcoath Creek. This discovery was not fol­
lo"bd, by any active mining operatioos at the time. and 
Uttle notice was taken of it until a temporary set·h'lCl: in 
t,~le Zeehan field caused a number of men to look for worle. 
which would tide over the bad times. Payable allnvial 
tin or. was then found, and the prospectors follo .... d the 
course of Dolcoath Creek and Gormanston Creek up to 
Pine Hill. In the course of this prospecting the lode-for­
mations on the Boulder Company's ground w.ere found, 
and some work had been dOlle on these at the time of pub­
lication of Mr. Montgomery's report in 1893. 

The Gorman.tou boulders were diocovered by Mr. T. 
Strong in November, 1893, but no rnsh reeulted, as tin 
was at that time at a low price. 
. Between this period and that of Mr. Montgomery's later 
visit in 1895, the work of prospecting tbe lodee ..... 
reotrioted mainly to the ground in the vicinity of Dolooath 
and Gormanston Creeks. 

The proepecting of the Rem.on Bell 1_ bad been 
begun, but it does not seem to have been fully appreciated 
at that time that the gosa&n outcrops were the cappings of 
tin ore-bodies. In fact, the report of Mr. Montgomery 
inclndes a .trong reoommendation to the company to teet; 
the lod. for tin and gold. 

The next important step in the development of the fi.ld 
... as the construction of the Emu Bay Railway, which w .. 

• 

• 
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<"arried through in 1900 . and a connection was thus made 
with both Zeehan and the remainder of the island. 

The railway line necessitated a large cutting on the 
Benison Bell Ie .... which actually penetrated the main 
lode-system on that property. 

In 1901. th. presence of caasiterite both in the gossah 
outcrops and in the pyritic bodies had been fully recog­
nised, and samphng had given a very fair idea of the 
volu .. to be expected. The credit for this belongs. a. far 
ad can be ascertained. to :Mr. Charles Stevens. who was 
then manager of the Renison Rell prop.rty. Tho detrital 
material was also sampled carefully by "hallow pits and 
its value roughly ascertained. 

It proved very difficult, however, to procure capital for 
developing the property. and in 1905 the dt"tritus was let. 
on tribute to Mr. H. E. Evenden , who proved conclusively 
its payable nature. 

This gave an impetus to the field and led to the instal­
lation of batteries at the RenisoD Bell, Boulder. Montana, 
and Central Mines , and to tailings plants on the Dun. 
combe and Maddox, while the detrital material was closely 
searched for: 

This secOnd phase, following on the crude treatment of 
the alluvials. hal! lasted till the preeent time. WIth a spas­
modic attempt by the Renison Bell Company to inaugur. 
ate the third ph ... by the treatment of pyritic ores. 

It has proved most difficult to get the complete figures 
for the tonnage that ha. been treated and the quantity of 
ore produced in this district. 

Omitting the tonnage before 1905. which in its total 
must have been cODsiderable, the following figures have 
been arrived at:-

In the case of the Benison Bell they were supplied hy 
the management. 

In the other inatancea they are collected from the 
Government returns. 

Benison Bell (crushed 90.000 tons) 

Boulder aud Boulder Dreadnought 
Montana ... '" ..... . ........... . . 
Other properties ... . . . 

Total 

800 tons tin oxide 
about 68% 

530 tons 
320 tons 
430 tons 

2080 tons 

'o/ICI" 
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At £120 per ton t.hia means £249,600, or Dearly. quar­
ter of • million pounds; no incoruriderable sum for • small 
district in ito ...... Iy stag ... . 

The development of the X River followed DAtvaily on 
the pr~ of !.he Benison Bell field. Mr. T. Fo" 
appeen to have '-n the lint to prove pay.b1e tin on tile 
.teep aid .. of !.he X River valley between u.. fal1s and the 
railway. Mr. T. Willia_ pubed fariMr np !.h. river 
and disclosed the rich outcrope of th. X Proprietary, and 
!.he omaUer creeks were !.hen trated up and the Olympic 
and Athenic dioclosed. 
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IV.-PHYSIOGRAPBY. 

(I )-GmoBAPB'OAL Ponrrol<. 

The area examined oeotree on Beoiaoo Rell otatioo 00 

the Bmu Bay RaiJway, 79 mil .. from Burnie by rail, and 
"in. mil.. from Zeehao, the railway forming appron­
IIIIIWy tbe ...... bouudary. 

The weeWo _ line ill 18 milee away in a direct lioe, 
whil. to the north about 41 mil .. Ii .. Roeebery, and to tbe 
eaSt lOme 5 mil .. ill the Hercul .. mine and ito little toWD­
ahip of WiI\iamaford. 

There is no road conoec:t.ioo propel. A track run. along 
the west aid" of the rail_y, and at a point above where 
the railway ~ through the WDIIeI, 00_ with a 
good road to Zeehao. It would be a moot deeerviog work 
to continue this road along the eut lide of the railway to 
Reniaon Bell, and then e"tend it to oonnt'Ct with a road 
which com ... · south from Roeebery to the X River. The .. 
is no need to emphasise the isolation of the West Coast 
!cwo.liip. by neglecting to build road •. 

FrDm Renison Belt station a tramway known &8 the 
Bouldor tram gooo out along the e .. t slope of the Dread­
nonght Hill, put the Dreadnonght and Federal min .. , to 
oonoect with the Boulder mine. A track also goos BOUth 
along the w .. t a10pe of the Dreadnought Hill, and e"tends 
further fill it jnoctioDl with the N.E. Dundas 2-ft. rail­
way from Z.ehen to Williamsford at t.It. Confidence 
Saddle. . This railway fo...... approximately the lOuthem 
houndary of the area, and is the outlet for that portion . 
Sundry other tracks elli.t here, but most of them · are 
rapidly becoming overgrown; HOme have oompletely 
vanished since IIIr. Ward'. report. 

At 73 mil .. on the Emu Bay railway th" X River tram­
.. ay goes oIf lOuth and west for 2 mil... At the end of 
this a track plio BOuth and oonnecto with the Boulder 
tram, and 10 with Benioon Bell. Thill traek W&I IUrveyed 
and plotted on the plan, sinoe it giv .. a good ...... -oection 
of $he lOuthern portion of the oountry examined. 
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• (2)-ToPOGBAPBY . 

The area examined is bounded roughly hy two well­
marked divides, which isolate three small trihutari.. of 
the Pieman River. The northern divide is formed by 8 

ridge of hill. known &I the Colebrook Range. which rum 
out north from the higher slop80 of Mt. Read, and enda 
abruptly at the Colebrook Hill iteolf. Draining the west 
slope of this range com.. the X River with small water­
shed, and its source only some 3 miln from the Pieman . 
West of this. with undulating ground between. com .. the 
Ring River. the largest river of the three. which goes back 
to Mt. Read for the source of ito waters. 

The other or Confidence divide i. formed by another 
range also .pringing from Mt. Read and going w .. t acroes 
the Emu Bay Railway. which tunnel. through it, into very 
broken country beyond. The Ring River drains the 
eastern portions of this divide, but coming wNt & spur 
shooto out north-west developing into Pine Hill. Common­
wealth Hill . Renison Bell. and Dreadnought Hilla. One 
.ide of these hill. drain. into the Ring River, the other 
into the Argent. The divide between the two rivers i. 
very low at Renison Bell , and the railway slips over it 
there. The whole forms a rough quadrangle, with the 
Colebrook range .. the e .. ter)! boundary. the Conlldenoo 
range to the ,outh, the Renison Bell spnr on t.he weot. and 
the fourth .ide cloood in by the staep-cut valley of the 
Pit"men River itself. 

The undulating plain. densely covered with bush . which 
marks the valleys of the X River and the Ring River, 
can be classed as an off-shoot of the great peneplain' which 
ranges at a height of from 200 to 600 f..,t along a large 
portion of the West Coast of Tasmania. Into it the pre­
sent rivers have cut their gorgee; O1lt of it spring the bas­
tions of the mountein rang.. . To deal with the origin and 
cause . of this peneplain i. beyond the 800pe of this report. 
The .teep narrow gorges of the rivers point to their com­
parative youth in geological time. The terrac.. and 
alluvial high up on the sid .. of lOme of the hill. argu. an 
uplift of the oountry in recent period., but all the rivers 
that run into the western .... show drowned river valleys 
as direct eridence that the last movement was one of sub­
sidence and 8ubmergence. 

That glaciation has had a wide inBuence 00 tbe 
country is more evident in the mountains to the eut 
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than in the immediate vicinity. Cirques in the over­
hanging heights, large morainea, great BCOuringe Uld atria­
tioDa on the rocks where the valleys Darrow in, aU these 
sigDs make clear that glaciers OD no omall ocalo covered the 
mountains from Mt_ Murchieon to Mt. Sorell. In many 
parts, notably at Farrell Siding, about 12. mil .. to the 
north, but in a l .... r degree right up to the coaat itaelf, 
erratics are found resting on the surface alluvial. At 
Renison Bell, both in the railway cuttings thomselvea, and 
also in the cuttings of the Boulder tram, there are allu­
vial deposits which present the characteristiC8 of boulder 
clays, and are probably of glacier origin. It would seem 
that the period of glaciation coincided with a suhmer­
genae of the coastal area to a depth of some 200-400 feet 
below present sea-level, followed by an uplift when the 
present river systems were developed, and succeeded 
finally by the subsidence which h .. drowned the present 
outle£s of the Coastal streams. 

The contour of the surfaoe doee not seem to have been 
to any great extent affected by the geological structure. 
Similar rock formations are found in the loweat valleys 
and right on the summitt or the hills. Surfaoe decay 
under the inBuence of acid wa\Alrs and heavy rainfall 
extends some distance down, but in a degree seems to 
attack the different rock. to an equal utent. It is note­
worthy that a dyke or Mesozoic diabase. a rock which, 
as it ocC'urs in Tasmania, is especially resistant to decay, 
gives here no prominent outcrop above the enclosing rocks, 
but maintains its level 'with them on hillside and plain 
alike. 

In condusiOIl, it is uecessary to emphasise the tremen­
dous erosion that has taken place here in the past. There 
i'1 no sign of Permo-Carboniferous or later formations 80 

highly Mveloped elsewhere in Tasmania. The Late Ter­
tiary alluvial terraces reet directly upon Cambro-Ordovi­
cian slates. 

(3}--]dETEOROLOGV. 

For rainfall records there are those at Zeehan, 9 miles 
aouth of Renison Bell, and about the same elevation, and 
Mt. Read. about 8 miles east at an elevation some 1500 
reet higher. Rainfall on thi. ooast ,ncreases rapidly 
with elevation, 00 that for each separate place the rail may 
vary within the limits of the two observation stations. 
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The foUowing are tae .venceo .-ch manth for the put 
live yean from .-ch atatioD:-

.... -. - . Janaary ....... ....... . 8'" S'73 
FehrDary .. ....... ... .. . 
March ................. . 

3'28 2'~9 
7'39 5'92 

April ... .. , .. ..... .... . 
May ......... ...... .. . 

1"61 10'46 
14'28 9'll 

Jnno .................... . 11'19 8'll 
July ................ .. 10'97 8'33 
Auguat .. ............ . 13'99 ll'19 
september ... ... ... ... .. . 16'34 10'87 
October .................. . 1\'60 8'69 
Novomber ..... ...... ...... . 16'36 10'62 
DODOmher ........... . 8'86 6'36 

Total ............ . 136'20 98'87 

The lowoat faU for any' one month wu at Zoehan; 
0'" for Fohraary, 1912. The Jrlghoot at lilt. Bead; 27'95 
for November, 1913. 

From th_ 6guroo it will be realiMd that the rainfall 
is hoavy, and that a period of drought;, oelcIom witn..-d 
in this locality. At the "!"De time the .womer mantha 
from January to March may be utnmely W and the 
mouutain streema dwindle down in a few da,. to mere 
tricldea. Any supplies (or mining PurpoMO mWlt be 
.upplemented by conaervation, or work will inevitably be 
stopped from lack of water. 

Snow and hail faU oooaaionally, but quickly melt, eJ:cept 
on the higher mountain rangea to the east. They are """ 
a factor of any importance. 

The country for the moot part ia covered by d_ VOl"" 
tation, both undergrowth and foreat t..... Small belt. 
of King William Pine are fonnd on the hill tapa, and 
Celery Pine and Blackwood are aeatterod .paraely through 
the bush. A patch of largo gum timher COVOI'od the olopo 
of the Dreadnought HiU above Benison Boll township. and 
other Btnntod guma abo ... a rogalar partiality for the _­
pontine outcropa, but the laraw timber ia for tha moot 
part myrtle, timber which in i_If makoa a line fUrnitwe 
and ornamental wood, but the tre. are 80 faulty and 
so often decayed that it aeldom pa,. to cut them. . Much 
of the conntry haa been lire-awept in the last fow yearo 
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and i8 gradnelly beilIg cleared of ecrub and rongbly 
gr.-d. . 

Only very,limit.ed areas of button-graoo OClOUr, the cbief 
on .. being on a plain lying north of the Re~n Bell town­
Ihip, and the other .... t of the X River. and on the BOuth 
.id. of th. railway. . 

(4}-TOPOGRAPBY AND MININ" 

Tho Commonwealth Hill is approximately 2100 f .... 
a~ _-lovel at its 8ummit. The Confidenoo Saddle is 
1500 f .. t. The Col.brook Hill on th. northern divide is 
12150. The Ring River is about 240 feet above _-level 
below the railway bridge and 660 feet '" RiDgvilIe. 
This gi veo a oteop fall from th. hill tope to the ri'ter-level 
of from 1000 to 1700 feet. The..u1t of tIUI hu be.t 
to faciJitate enormoueiy the t.NatmeDt of any alluvial or 
detrital material folUld coverinc the 11II'f-. and to make 
oomparati'lllly ..., the parom.g of the _bodi .. by tUD­
..... from the hiDIideo. After 17 y-. of Work there is 
DOt 0IIe aingIe lhaft equipped with pumP" or winding 
...... in the distriot. 011 the otIler baad the total of tbe 
tunnelling Would need to be _ted in miloe. 

(5}-W ....... BlIPPLY. 

The oteop elopeo which render it ..., to deal with the 
ellu~ .... terial whell water is available. make that ..... e 
wa ..... ouppIy ..... JI.-rioua. It ......... too rapidly to 
endure for loDg wben &Ctnal rain __ BaG. have be.t 
cut rOUDd tha lid .. of the hillo in many direaUona to pro­
vide water for the .nrfaoo oluioiq. and tha two larger 
oompani .. , the ReaDon Bell and the Dreaclnouaht Boul­
der each heve their pow .. aeb ...... to drive ' their batten.. 
The Reni_ lIeI1 get their wator from the Arpnt River. 
and heve tWo dama ...... buil. __ ,..n ..... and the 
other. owing to cIaJup from lIood. not yet oomplet.ed. 
n.y convert the ..... poww to e1eotriaIoy. and distribute 
to their b&ttery by thio......... The Boulder-Dread­
nought Company dri.... their b&ttery by Pelton wheel 
diract, and obtain their ... ater by a .... otarting from the 
Groat N ortbem Creek. They pl'OJM* to iDItaI a dam ... 
this creek to coDIeI"Ve the water and equalioe the low. 
Both oompani.. have trouble in dry weatber, and it ia 
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diflicult in this broken ccuntry tc secure storace adequate 
for any ccnsiderable power. Another dam Bite is avail­
able on the Kapi Creek, a branch of the Argent River, 
but it is small for the heavy outlay which would be 
involved tc utilise it tc it.. utmost. The Rillg River, 
with a fall of about 200 feet in a short distance, het .... n 
RingviUe and Star Creek, offers another ... ".... of p<>wer. 
There seemed &orne possibility of cc ..... rvation .. ronnd 
Ringville, but & faU of 200 feet is very low tc carry tI,. 
heavy ccot of ccnservation. If the mines develop wen, 
and the treatment of pyritic ore is ccntemplated on a 
large scale, it would probably he better for the district 
tc draw on the supplies of power that are being now 
developed for the general henefit of the whole West Coast. 
It would provide a market for this power, and obviate 
those interruptions to the regular work in the summer 
montbp which are now a heavy burden on the profitfl . 



V.-GENERAL GEOLOGY. 

SUlOIABY. 

The dilferent formatiOllJl that ,0 to coDltitute th. 
geology of the area examined are shown on th~ """"",. 
paaying ma.pa. To a large extent tbey e"plam tbem. 
selvea, but berore dealing in detail with the individual 
formationa, it will be or service to summarise briefly the 
main conoluaiona that bave been adopted ratber than 
eotabliahed. So much of tbe ground ia still biddep under 
tbe denae bnab, !.here is 80 mucb yet to be discovered. 
not only here but throughout Tasmania, that it would be 
premature to regard any theory now put rorward ... other 
than provWonai. The I""" of finality that prevail. ia 
well instanood by the ract that !.he relationehip betw_ 
the Dundas sIatee, which .,.teQd over ...... t of this area 
and other conaiderable areas in the neighbourbood. and 
the collglomerate which constitutee moot or tbe w .. t Coas~ 
mountains, is not yet eetablished with certainty. Botb 
are a1moot devoid of rOllils, and though they approacb in 
placee, the COIltact is 80 intruded and compreased by other 
formations, such as · those of tbe porpbyroid group. that 
the salient features are concealed. 

In this area we have lirst the maiD subdivision between 
igneous and sedimentary rocks. Even this di:vision i. 
not final, since the origin of some of the rocks classed 88 

slatee and claatoporphyroids is not certain. There is,. 
however, DO doubt 'a8 to the existence of large exposurea 
or slatee with occasional tulfs and fine conglomerates 
which have been c1..-d ... tbe Dundas slates and rererred 
to Cambro-Ordovician times. Intrusive into these slat. 
occurs a widespread. igneoUB rock of basic constitution 
varying rrom gabbro to serpentine. This is regarded .. 
the lOuthern e"tension of a large serpentine rormation 
which .,.tends north of the Pieman River between itA 
tributaries, tJJe WillOn and Huskiason, for over 6 mil ... 
It is not coDtinuoM in the area eIamined, but OOCUIiJ in 
belt. and pMches of all dimenBion.. The outcrops are 
probably m ...... "_Bi,,. than appea ... on the plan. sin"" 
the alMeo are tllken as the predominating rock, and the 
uoll ...... country ia "",ditJod to them. 

The second cIus of intrusive roclrs are the quartz por. 
phyri .. , probably to be linked up witb tbe intru.ioDl of 
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Devonian granite. The (ocus (or them 18 at Pine Hill, 
Bnd long dykee e"tend (rom the focns lOuth-eaet and 
no .. l.h·weet. Minor dykes al ... occur, and it would appear 
that thio quartz porphyry intrusion is IUbeq_t to the 
basic intrusion and is responsible for the mineral t'lement8. 

In addition to the above, the ....... oboeure _r_ 
of oo-called porphyroid rocks. Some of ~~p_t.\y 
.... e ... intrusive into the olatee. lOme were p , fo",," 
from tnlfl wbich were contemporanoollll witIt the oectimea­
tation of the slatee. The _ .... -few and do not 
aJlP8&r to be 0' economio importanoo ; poIogfoaJly they 
may ultimately prove of grea. value, hut it is 6J:tremely 
diflloult at preaent to _ bow to interpret them. 

Finally, the ... is a diabue dyke which ia c1aeeed with the 
)(_ic diabue of Tumania, ,nd appean to have bo ..... _ 
nection with the ore bodi .. ; and the variono rI_ terr_ 
and _t .n..;aJa wIaich hriDg the ......t daw:n to 6be 
p.--t time. n. u..m- geoJot;aal PI' be6._ the 
Devcmiaa ... aild the Tertiaiy a11ln'lala, witIt oaly tile 
.,; ... ~ - of a cIiabaM dyb to repnIiat aD the 
YUt inllerftBiq periods, marb out tlIe Will; 00u6. . 
uI 6ItIIer for the oJicht oodimcWioll wmali ... pta. "t 
thia __ of the world, or for inteBoe ".' 11 .. Sa *-. 
weq_t tim... . 

TaIdnr tbe cIilf_at fonilataoa. into _ lI.t Red ClOD­
lIid_tion we have the folJowi"C aubdivialbaa:_ 
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by IIMIi:a .... ahlorite. IImeDite. ClODvmed iIlk> 
leuooM'M, it .bc=im. 

A wiaiIar .". ia ,.-' ill ..... __ on 1Ieo!tioD 
1211.; "' ia Wa _ the .,..,.. ;" lC&IIty. oppdic. 
aDd paorI:J d .... oped. l'eIapar aDd *"""' .... 'Ol'IIl the 
promill .... ' mia ..... ill thia _. 

The two rocIao are clooelJ related .... both beloDi to 
the intn.v. roch "hich haft heeD forced in to 'h • 

. encleeill, .la*. and from the nat1lre of their occurren .. 
m1l8t be later than the oedimentan ... • 

(2) Tioe II<uk Gr-p. 

Thia ia hy t.r the m" prominent gl'Ollp o! the igneona 
rock. that an 'oond in tbil. are~ . .nd in "pit. of the 
great local vari.tion ill the actual ch.racter of the 
rocko. "'-1 .... with confidenee be included in the 
on'; po1lp. ' The one COPant char~r i. the 
ClODu..at low pernentage of oiI~. "hile the variation 
d.pando ~ on the proportion of the iron to 
the ......-.n __ te. . In "hat may be regarded 
.. the normal rock the f __ ago";.., eonetituento. Inch 
.. diaIlage. with nearly 1lO per .ent. of iron. or bronaite 
with I. per cent., are 'olly d8ft\oped ill orywta1a up to 
three-'lU&l'ten of an iDch in diuider. wIW. at the other 
extreme com .. light ..-~. the h)'Clrona silicate 
of mago .. ia, with nearly all the iron withdfllWV from ito 
com.position. • 

The predominance of the rocko io diopl.yed clearly on 
the chart. They ... eep round in a broad belt from the 
IOUth-W .. t corner at the Argent tonnel &CrOll the RiDi 
River below Ringville almoat to the railway. A parallel 
belt • little further west overlap" the fint belt and carriea 
the rocka n,ht down to the railway j1l8t north of the 
x River aidiJII. Thio OODItiW* the arc of • bow. and 
wi~n the _ com.. the main pert of the field 
eumiaep. When further it io reaIiaecI that a hroad IM­

pantine ,ormation atretch.. right ........ the openinl of 
thia ........ little forth ... north beyond the Pieman River, 
it heco_ .ppareM that the iDlIuenoe of thia intrnoion 
m1l8t be of ' .. .....,miDi obaraet8l'. 

Within .a.. two maiD beIta tJo.. .... ooutant apondie 
outoJopI 0' the _ rock, occurring both. .. patch,oo and 
.. dyk .. of .... ter or 1_ e.tent. It io pouihle ~t _e 

• 
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of the patch .. may be outcropo of the ~ dyke. and 
oIoubtl... many more outcrops exist thaD .... ohOWD aD 
tile plan. bu$ tbe heavy vegetation and •• urf_ soil 
IOnoeai th.... Probably the moot ueeful ""»08Iire ia doWD 
tile Ring River; a short distance below $he inftux of tho 
DoIcoath · Crook the gabbroid rock. come io. and a dyke 
about 100 feet wide runs nearly due north. and ia crooood 
and recrossed by the twioting of the river channel. Thia 
gives fine exposures of the contact, and shoWII cl_rly the 
alteration that has taken plaoe there. The main body ia 
a ooarsely crysta11ine rock which under the microeoope 
shows augite and plagioclase felspar. Tho augite in pIa .... 
has altered to radiating tufte of actinolite. while the fel· 
spar h .... become saussuritiaed. WeIl·marked cryotala of 
leuco"one. an altered produ~ from ilmenite. alao show in 
the aections. As tho actual contact is approach~ the tex· 
$....., of tho rock becomes finer. but nnder the microecope 
it still shows the same mineral constituents, though .the 
[eUCOl<6ne cannot be identiified in tbe smaIl dark particles 
.f either ilmenite or magnetite. At $he CODtact tho exact 
line of demarcation is not apparent; tho slatee have been 
erushed and altered and h.rdoned; in parte. local f.oit· 
ing and crumpling of the _ .... very appareat; in Dl<JOt 
_ the cleavage planes are paraIlei to the oontact. while 
in some ca_ tho igneous rocks show partly developed 
cleavages parallel to th .... of the .late. pointing to the 
main crushing not beiug dne to thia intnmon. bot sub­
sequent to it . 

With regard to the character of the rock in the other 
parte. it ia difficult to give any general deecription. A com' 
plete gradation could be established from the true folsr.ar. 
augite gabbro which occun in the Ring River aa deecnhed 
above. on X River tram. and in ....... y other pI ...... 
through the noritee where the augite is replaced by hyuers. 
tbene or bronzite. through the pyro"enitee where die felopar 
h .. been crowded out. ultimately to tbe green aorpentines 
with their hydrated silicatee of magnesia and acattered 
ehromite or magnetite. In addition. in many c_ tho 
pyroxene hao been altered to amphibole yielding rocks. 
which can only be clasaod .. gabbro-amphibolitee. 

The norite form i. well instanOld near the Emu Bay 
Railway. about a quarter of a milo BOOth of the Argen$ 
lUDDel. while the pyrouaite type .lao is developed near 
the south end of the same tonne\. In tho rocks here the 
large cryatalo of altered pyroxene np to ~uarton at. -

• 
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an inch in diameter are a marked feature, and give a very 
fine appearance to the rock. A banding structure is aloo 
apparent in tho arrangement of tb ... large cryotols in the 
aooompanyi"l HrpOntine. · 

Another type is upooed in the larK!' belt .slending from 
GormaOBton- ('reek aero'" the Ring "River, and swinging 
round acrooa the X River to the Boulder tram track. On 
the west ~ide of the river mueb of the rock is marked by 
tbe prooonce of abundant interstitial quart&; the rock is 
fine grained and almost fall. among tbe diabaaos rather 
tban tbe gabbros. Its cloae association with the gabbroid 
rocks leads to tts ~laesification with them. 

Tbe final type .is tbe .. rpentino itaelf. This is devel­
oped at ditrerent points all thongb tbe field, and a curious 
feature in' connection with it is tbe special buab of .tnoted 
gum timber thet clotb.. tbeee outcrops. Their outline 
can . in certain casee be traced from tbe billsides by tbi. 
character of the bush. The more important occurrences 
are Serpentine Hill, whieb the Argent tunnel on tbe Emu 
Bay Railway pier~, a bill just e&at of the X tram .irl­
mg, a bill on the south side of tbe railway about I mile 
west of the X River gorge, and a long ridge wbieb forms 
tbe continuation of the large belt referred to above, which 
croaoe. the Ring River and swings round to .roao the X 
"River-Boulder tram track. This ridge for lOme distence 
each .id. of th. track runs nearly DorIn and ,.,uth, Bnd 
.consists of ~erpentine. 

Tbe •• rpentine vari.. largely in ebaractor in different 
part.e. In places it carries considerable iron in veina run­
ning through the rock. Signs of crushing are apparent 
in many inston ... but 880m to be purely local, and due to 
the ina.... in the bulk of the rock as tbe procees of 
hydration p..o.-!ed . Fragments lOme three inebeo in 
diameter .bow smooth polisbed surf_ on three sid.. .. 
if they bad been isolated in tqe ""!Ihing. In tbe creviceo 
thet bave formed, picrolite or fibrous · .. rpentino h ... t-n 
depooited, and in many pI_ tbia in turn baa been 
replaced by magnetite, nnti! fibrous fragments up to 6 
inchte long and two or three inches in diameter I can be 
broken ont, wbieb sbow not only magnetioation, but ... n­
developed polarity. The compaee i. no guide in the 
neighbourhood of tbe BOrpentine, 

In addition to the picrolite~ chrJS?tile or commerical 
asbestos seems invariab1y to accompany the serpentine, 
but 80 far it. distribution 880m. to be too or"nty to be of 
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_0";" val..... It ill foani near tho track above the 
Argent tuDDeI .... tile Serpealiiq-. Bill. juat _ of the X 
tram oidiDs. &lid on tile ridp *kat -.tuuIa &CrOIIII tile X 
Rivor·Boulder tram track. Prom tile Jaa pIaoe a opeci_ 
mo .. With pod Jib.,. ~..nen of an inell 10 ....... """ured. bat the quaDtit}' ___ ttenci and limited. 

A marlEed feature of tile .hoIe .........-- of th_ basic 
rocka ito the ~ of level at WIIic.b tally oU'-p. 
TIley occur alike qear the .luuiila of the CoiImIaQ ... 1th 
Hill to tho _. and the Colobrook mu to the eut, and 
.110 in the bed of the Rin, River 8OlPO 1608 foot 'ower 
mid_y between. Whon the frequent iIolaW outoropo 
are COft8ideroci in coDjunction with tho broad embraaing 
bel.. it &1_ foroeo the _Iuaion that .. o.ath,pIith of 
tb_ basic rocka eDen .. ccntiDuouaiy beneath tho surf_, 
of which tile projecting pub ucI ride- only are at pro­
oent upoeed. 

(3)--Th. Acidic Group. 

Thill group incl"des an ou~ of COIIIiderabIe _, 
which constitutes the .ummit of Pine Hill OR lIoctioa. 11093 
and the adjoining country, .... d -wn q1l&rlll porphyry 
dykes, the more impo"""t of which radiUo ~ toIJe 0ut­
crop on tbe hill. The term " grauite-porph"..,.." can be 
beat applied to the typical developmeat. TIle rook ill 
_Dtially porphyritic where the Iarp ...,.w. -.iot 
mainly of quarto, aDd f.lap"', With IOID8 JDU4oo'rite and 
biotite. The grouDdm_ ito a crywtaIIine mixture of 
quarto aDd feleper, varying in tezWro from micro-grui­
tic to ~toorystalline when the rook .ppn>acheo to • 
quarto·porphyry. A marked featlire ill the IaiDt pvple 
ahade which occun in much of tile rook. ThiII.ppun lin 
be due mainly to the p.-noe of toU1'l1laline. which in ~ 
replaces larger felapac cryataIa. TlaiI ill eopecially ...... 
in lOme specim_ from the northern aIope of Piae Bill, 
wbere the felapar cryota& were over one inch lon" and 
have been ~tirely replaced by line crystal. of tourmaliae. 
A .imilar p .. udomorphic atructure is obeerved on the 
Stanley River lield, where tho change is advanced a otago 
further by ..... iterite replacing the tourmaline. 

ID addition to the tourmaline, 1hIorito, oerioite, ,..;_ 
terite and pyrite occar in the rook. 
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From this maiD COIltre two well-de&ned c1ykeo chamd on 
the geolosical mapa e:ltend ,",uth-oouth__ and north~ 
north-w .. t. Theoe dyk.. a.... I.'Om~ of the quarto­
porphyry varietIy of the 8ranite porphyry. The longest one 
......... over the BenisoD ~[ Hill almoot at ito higheot 
point. having a width tile8 of about 30 feet. and oan be 
traood in the crIIek near the aorth-euterD cornol' of &e­
tion 2765 . An entirely oimilar dyke rock ia visible in 
the o~eek bed near the northern boundary of Seetion 
3~4o., and is probably pottion of the same dyke thrown 
oJ! the lin. by faulting. , • 

Th. other dyke.runa about 8. 35 B. from Pia. Hill. aad 
can be _n in ..... r.l plaoeo along the tnck wuh Iieo 
belo,. the North-But Dundas tram. It appears to ODd 
hef<I .... the G_t NOrthern Creek ia reached. The dip of 
both theoe d"keo __ to be llearl" vertical. 

A .• maIler _oa is foune! Bear the boundary 
between the Koatana Section Ilia aad Duncombe and 
JlaclcIoz 8eCtloa 19S5. TJU hae beea well upoeed by the 
1IIl'f_ wwlLill&t, it ia .. 2 ,. wide, bearing BOrth-
aarth ___ , 'Iffth .-p dip to 1M .-tIa-'. 'DIe rook 
aorri"ll of ~ particleo ia a ~ growadm_. 

On the northern oIope of the Pille Hill there hae been A 

d .... _uIatioa of detrital ..... "tUoh conoaaI. the 
rock formMiou below. There hMe --11 beea __ 
intl'1lliou here, but it io impoerible to __ out their 
oeparate relation • . 

• 
• 
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slope near the IUDlDlit of the Dreadoought Hill. To th .. 
north it outcrops again beyond the buttoo-sr... plain 
near the .... rth-_ oorner of eectioD 3621. To the lOuth 
it ehoW& DeaF the oentre of the )Iontana -WOn. JIM. th. 
old Boulder bettery. and put the junction of Do'-tJa 
and Gormaneton Creeks .. far 88 the bill slope .ut of DoI­
coath Croek. It i. compc.sed of plagioclase feupar and 
augite, accompanied by biotite mica.. The only featuft 
in which it dilfe .. in any "!'Vay from the typical diahue­
is in it.8 resiatanC8 to weathering. The Donnal diabu& 
weathe.. 810 ... ly" and the dykes usually stand out aa 
prominent feMIures. This dyke. though it paeeea through 
strata of .varying hardn_. h.. weathered equally 
with them, and h .. no ...... rtive charaeteriotioo. From ito 
close rMembla...... both in- ordinary featUl'll and under­
t he microscope to authentic diabase dyk.. in other parte 
of Tasmania. it has heen c1uoed with th ... 'M-nc rocks. 
but it must be realised ' that there is a wide ranp in the 
characteristics both ot the diahaee rooks throughout th& 
island. and also in the gabbroid rock of this di.trict. 
This dyke at its IOllthern limits imping .. on a gabbroid 
masa whose <cnstitu.nti of plagioclaee felapar and augite 
are identical with th_ of diabase. though the "",eral ai .. 
and character of the cryst.lol. are not the same. It will 
1M> evident. though. that if a dyl<e emanated from thil 
magma with these correapondiug min.rale. it would be 
reasonable to .xpect its form of cryetailieation to be domi­
nated by the dyke factor!! of the narrow intrueiv~ .heet. 
The internal resemblance then of dykee of two widely 
dillerent period. might be so close thet there would be no 
means of diltinguishing between them POI8ibly. more 
evidence may he diacloeed in due couroe. but for the pre . 
• eat "hil. the oceurrenee ;" c1aaeed with the MOOOIOic dia­
base. the poaeibility of the cIoM relationlhip to the gab­
broid rooka must not be -overlooked. J n neither case i • 
the dyke likely to have had any economic inftueuce on t he 
ore-badiN. 

(5) - Th, R,'at;on,hip of Ibt [YR'''''' Rnclt. , 

. The two groupo c181!"ed uader the heading of Porphy 
roide and Diabase stand apart; the porphyroide came long 
hefore. and the diabase long after the other baai. ....d 
acidic fIlIOu"". and no relal:ionship call be tr"""" betw ... n 

• 



I . 

21 

them_ - With tho baaic and acidic groupe the pooition i. 
diJrerent. but it ill diflicult to arrive at any finality _ rh.lt 
tlla huio rook ill ."boequelll> to the Dundas .Iates ., 
apparent. and also that the acidic rock. are ouboequent to 
the ba..ic_ Further. the Dundas alates have been !'lb­
jected to greet cruahing and folding .trains by which their 
cleavag .. were developed. and th_ are aigas. too. of fre ­
quent faulting throughout them. In the baaic rock. the 
.. rpentin .. show local Ct'Ush plan ... but tbeae almost cer­
tainly' are due to the local increase of bulk due to hydrat­
ing action . The parts of th ... rocks I ... altered chemi­
colly appear aIao to have eacaped the violent movements 
experi...-l by the sedimentary rooka. and this fact would 
seem to warrant allowing a con8iderable lapse of time after 
the slate. were laid down before this intrusion took place. 
It _m, probable that it wao associated with the wide 
igneous action that baa been relegated to the Devonian 
period. 

Granting \his .... umptioo. the age of the a'lidic rock. 
has ne%t to be determined. That they were IUboequent to 
the baaic rock, . and aIao to the olates ill shown by the dykes 
that penetrate both theM formationo_ What ill not clear 
i. wheth~r they _e jUlt subsequent and virtually part 
of the same intrusion as tbe basic rock •• or whether tbey 
arose after a long period of inactioD, and were indepen­
dent in cause and origin. 

It hardly seems possible to arrive at any definite oon­
elusion on this point. Basic rocks ,ra well-known to occur 
as aureoles at the margin of granitic nuuKi/s as the result 
of magmatic segregation on cooling, and such occurre.nces 
are found at the margin of the Heemskirk granite on the 
Trial Harbour-road. At the same time thill is not the ,ole 
mode ~f origin of the basic intrusions, and tocre are no 
general grounds 011 which to deny them a separate cor· 
porate ezistenc&. In this case, too, -the wide extent of . 
the rock to the north where it must cover some 20 square 
milao of country 8OOms· to militate agaiDot any theory that 
subordinates this occurreooe oven to the large granitic 
maaaeo that are exposed in the Meredith Range and on 
Mt. Heemokirk. The point ill ana mainly of academic 
interest, but the writer inclines to the thea!'" that the 

. basic intrusion was from a source independent of the 
acidic, and oocurred so long previoUli to it, that the rooks 
had consolidated and cooled completely before the com­
mencement of the acidic influx. nat this inthtx was 



.... pon.ible for much of the serp8ntioisation ... d coilver­
Mon of pyroxene into amphibole in the basic rocks i • 
... tremely probable. but hardly laelpa in deoiding tile q_ 
tion raised above. 

B.-TID SEDIIIEM'rARY BOOK8. 

(I) Th. Dun;lQ, Slat ... 

All of the mature sediJnentary rocks of the North 'Dun­
das tleld have bfJeD placed under tbla group. They include 

• not only olateo and tnlh. but .110 tile _-grained .edi­
menta, sandstone, grits, oonglomeratel, aDd even brecciu, 
but the slatoo predominate 10 distinctly that tbla ....... baa 
bfJeD aoIopted. 

Th. only intemal ."idenee of the ... of tile Mrieo is 
the disoovery of lOme poorly-deveJoped pptolItAe by T. 8. 
Hall. recorded by blm in the " Proceedinp of the Doyal 
Society of T_IlDia.· On tbla mdenoe th fea" lliou 
wonld be oIUIIII .. Early Pal .......... 

At the Levea m"er. on the North Co.et of ~Di., 
• slate fonnatioD oecun, which IitbnJacl-lly II oInillar to 
that .t DUDd .. , ... d ia aIeo __ MIl With the JIOIlIhyroid 
grollp- Mr. Twelvetre. baa "hined -' Qat tbeoo 
aI.too underlie the 8ilnriIID 1iuMot_ of t;I.M. distriet, ... d 
the ,lIDeraJ .-mbl ... ee of "'- two 101 .... l1li. lIM COD-
aid ... ble weight in ...;ping th DmuIaa ..... aIeo to the 
..... e period, and nprding them .. Upper Cambrian or 
more ~robably Lower Ordovician ... ; uIlflil f\uotMr m. 
deDee ... "ail.b1e they may ba cI.uoed .. Camllro-Ordlm­
cian. 

The rel&tiouaIIip of th.e aIates to the ....... aad COD­
glo .... too which lie to the ... baa bfJeD dealt with by 
LoftUI Hio. in the BuIletiDa on tile lteod.~ 
'eid(t). end he m- tb.u .. older tbIID ... y 01 tbeoo 
other fonnatiOlUl. 

The .tatoo themoeIvoo show aImoIt unlimited vuialiion 
in the diJrerent t,pes of rock ~ ~t. On~, 
too. they _tiler ... d lofteD rapicDy •• ,Ming their trae 
nature. Only. general dllllllrip&n can be given of the 
main featurel. 

. • E.idence 01 &J'&~_ iD T ... ,-;., by T. S. BalJ. 
Ro7. Soc. Tao., 19O11, p. 11. 

Pro. 

t Geoli>tIical 8urvey Bulletina, N ... 19 and III. 
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The 01 .. p...,.. are ..- to P1In>le in oolour wbe ... 

. fneb. bu' ~ ftat8eNCl..m_ -7 be brvwa t.>,.u-. 
or white where .w... pnc'rimt. TIle pr..... of 
d .... mpooiiion ia • blow1l day. TIlt oIip and ... 'RrJ. 
largely. oopeciaUi in ~ 'rieiuity of h hieon JIeIl. 
Alouc ~ kaioOft BeIlopur'pp' _ to tile 80Uh lion- . 
tan. workinr the predolllinaat dip ia -' ......... ..... 
to ~e n~_. ~ inclination of tile ..... IiIawUIc .. 
tendoncy to ... nfora to the 0I0p0 of ~ hill. Thia_ 
due in pert to ~ development of bode of q1W't.eite and 
breooia -.vin, oonoidorable iron. to whiob tile D ..... 
U NCl niIII: I. bee beOD applied. whiah have proved _ 
rooiItaIat to donndatiaD. and ~ ... brqpght it into relation 
with nrMificAion. . 

The oJ.teo are _ in ......... roplarity in .. bed of 
the Ring River for .bout 1 .w. abo ... ~ rail_y hridp. 
and in tbe cu~np of the Emu Bay Bail_y ..... .we 
of the bridp. The o&rike of ~ formatioD adh_ very 
elooo1y to • bearing about N. 26 W .• and tile dip ia .teep 
to the....,. A marked 'eatUN in the rail_y cu\tingl 
naar the bridge ia tIt6 hard nodalei. up to 1 or 2 foeS in 
diameter. thet Ihow throuah ~ iofter rook. Th_ frag­
mento .ppaar to be nonnaf argm-,na ilia .... 

In a eattina .bout I-mile..t of tile bridi ....... no· 
grained alate appears. Thia variety .xtellcla for .bout 
100 feet. wi~ bando of DOrmal oJao intervening iJt parto. 
It appears to be • fine-grained tid. with partiel .. of fel­
'par predominatiJlg. but ~ed by quarts. the ... hole 
permeated by iron' onde. TIriII .. ri.. of td, is a marked 
f.ature in the Dund .. ,Iateo. 'Jt i. largely developed on 
the trac\r. up from Ringvili. to the Monteauma FaU.. where 
the particl .. a ... larger. but of the same fe10pathie charac· 
ter, while • ,tiU ooanllr variety is IISpoood on the hillaide 
just north of the Bouth Montan .... orki •. 

Another occurrence is foulld juot. ~ of PIne Hill 
whe .. it ....... the Pon.uce traek naarly .t right angl ... 
I D this ..... thongh. li10e chief lIlineral is quarts. and 
under the mic.neoopo numerous l'OIIDded &agmente of .n 
ignOOWl rock. conotituted of .......... .......Ied. Th_ 
rock frapeDto. tortI- with ~ frapento of quaria and 
oligoclaoo felopar. are eet in a eerinit.e-cblorite aggregate • 
• nd ~ wbole conatituteo a oonooH.!ated .. tal ... 

In placee li10e ,lateo give .... y to oandetGaoe. and tho 
texture of the IUdetonee in_ in .... till they become 
conglomerates. • An inatance of tbi- is f01DJd naar the 

• 



w_rn ODd of the Renioon Bell cutting, whare band. of 
... hi. conglODl8l:&te .how clearly in the face of the cutting 
and in the rocks ahove. This &&me rock or a parallel bed 
i. allO cut in the Weot River adit. 

Referenoe w .. made ahove to the .. red roek." This 
rock .88mB to overlie the nermal .. tee and oandston.. at 
the Renioon Bell mine, and to he overlain iteeJf by a 
coaroe breccia which iB ezpoeed in several pl_ in the 
area examined, notably at the old Boulder workingo, and 
near Salmon'. Lode at the X River, but i. very largely 
developed in the area to the 8Outh-W .. t hatween the N. E. 
Dundao tram and Pund .. township. The red rock itoelf 
is & fine.grained 8&Ddltone, in which iron oxide has been 
developed in small blebo, giving it a mottled appearance 
and a red o:xllour. The breccia is a coaJ1I&..grained rock I 
also coloured red by iron in the surface &Pecimenl, and 
carrying fragmento and pebbl .. of quartz and e1at' up to 
and over 1 inch in diameter. Both rocks have been ~ub. 
jected to oecondary alteration. 

When the above rock. come in contact \Vith the basic 
intrusives there is Dot Dluch sign of alteration. A little 
local crushing and hardening .hoWB at the contact itoelf, 
but the action tloee not extend far from the actual con­
tact. Whell, however, mineralising actioD has taken 
place, there are no limito to the changeo that have been 
produced either by the .i1icification or by dofinita replace. 
ment by the heavier mineral.. ThiB .ubject will heldealt 
with under the heading of Economic Geology. 

C.---TRE ALLUVIAL DEPOSITS. 

Reference h.. already been made to theso dopOllito in 
the chapter on the phy.iography. The largeot develop. 
ment h .. taken place from the foot of tho Dreadnought 
Hill to the north, whore a plain of about I square mile 
in eztent rUD! back almost to the railway line from the 
edge of the .teep valley. of tho Argent and Pie man Rivero. 
Sections of the material that comr- it are given in the 
railway cuttiogo n_r Renioon Bon. and aleo On tho Boul­
der tram. These eection. show tho alluvium to be com­
"]'08ed moetly of detrital fragmento of elate, with eome 
pebbleo. Tho irregularity in the oi_ of the fragmento 
and of their distributioD points to more than ordinary 
water depoeitioa. Fnrther, the very . variabl" thickn ... 
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of the alluvium which i. evidenced in many place. 
emphasises the irregularity of t~ rock surface below, and 
is agaiD8t the theory that this is aD old river valley 
gradually filled up to ito present level by fluviatile deposito. 
It _ma more probable that the glacial action from the 
mountain8 to the east extended to these limits, abeared 
down the I.'rojecting ridg .. of rock., and in the interven' 
ing hollows depoeited the debris and .ilt which ..... exposed 
to.day. It i. not within the province of this report to go 
fully into this question , but the inAuence of· the ice. action 
OD tbiB coast muet have been far-reaching , and its bearing 
in conjunction with the raising and lowering of the gur­
face level. must be kept in vie",. 

The economic contents of tbese beds are low. Chromlte 
is alwaY!I present, and colours of gold are frequently found 
with o<'C&8ional colours of osmiridium. 

Quite distinct from th ... deposito are the recent allu· 
vial or detrital deposito of the creeks and hillsides. At 
the Dreadnought mine th... depoeito were being worked , 
and the material sent to the batterv , where it rested on 
the older barren alluvium. FigurM are not available &8 

to the quantity of tin that has been won from these 
deposits in the district , but, although nowhere has any 
great extent been exposed in one single place. the material 
1s 80 widespread and in some cases so rich. tbat the total 
output must have been large. These alluvials will be 
dealt with under the heading of Eoonomic Geology. 

Summary of Sequence of (iefl/ofli('ai E"tll' ~. 

(1) The Dundas slates were laid down in Cambro·Ordovi· 
cian time on the mica schists of pre-Cambrian age , the 
depth at which they were deposited varying and tending 
to become shallow towards the end of the period . Vol· 
canie outbursts were frequent during the period, and the 
volcanic eject&menta aided in· increasing the thickness of 
the strata by the interbedded tulls. 

(2) First Period of 19uooUJ Activity.-'f\1e district 
shared but slightly in the intrusion of porphyroid rocks , 
which is an important 'geological factor to the east and 
north.east, And also in many other parts of the Weat 
Coast. 

(3) Period of Metamorphism.-The strata were then 
exposed to widespread folding and crushing, which prQ' 
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bably d.moped &be aIat;y 010& .... ill the ..... , .ad tilted 
&be beda ,_ the ~ pJUe. 

(') a-..t Period of s..qmrrntrtYm. T-. are no 
oipa of the Silurian atrat& 10 ..... ~ at Zeehan. 
En-;Ye bode of 8iluriaa lim....... esDt. to the north 
- the Pieman, and it ia p..,bable &bet th_ .tnt. 
....... laid do .... here .. ...u, but haYe IiIloe bee, deauded. 

(li)-8eoond Period of Igneo .. Aeti1Pity.-In DevoniaD 
tim. there wu lint the intnllion of the -.. I'OCb which 
coolod and CODlOlidatecl, and lubooqaent to them, the 
iDtnllion of the acidic _b which probably aIoo brought 
the tiD aDd other miIleral., and caneod much local 
alteratioD in the accompanYing rocb .. -...11. 

(6) The invMon of the diab ... came at &be 01_ of the 
X-io "1", a Ilender oI-ehoot from the !r8&t _trai 
plateau of the wand. 

(7) The development of the aUuvia\o, with accompany_ 
ing g1acia,I aotion an" alternate variation in the level of 
the land, mUlt probably be pIaood either .. Late Ter­
tiary or Quaternary. 
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Vl.-ECONO~IC GEOLOGY. , 

A .... ptiIIg the above clauiJicatioD for the 8eDe .. 1 
geology of the diotri~. the nut. IIIld from the ordiIuIr7 
aspect. the more important probleJII that it ...... ted. 
turnl on the introduction of t.be _o"!lie miDenla into 
the rocb. 

There call be no doubt. that tbey came Inbe8qU811t to til. 
deAll;" .&I'l'&llg8lll8Dt of · the p_t .. l&tive J*itiou of 
the rook _. aad then ill aIao very atroag llrid81100 
to uooci&te them _ "'-1y with the intruoioo of t>he 
acidic rocb. Moreover. the aboeDce of Pid811ce of \ode 
~g lode. or of lilly ~ of depooition in the 
various ' _ point. to all beloagiDg to the ...... 
period. and .. the prodnata of the ...... ca_. 

Further. Pid8lloe it grad1IaIly --' .... , .. 1Uch tendo 
to allocate nearly. if not all. of ................. - to one 
poriod. thet of the in ........ of the ~ granite. 
with which it is beIieYed the alllllie .... ·of tide-~ 
are uooci&ted. The 1agica1 chaiu;' -l!' ..... pWe. 1IIl~ 
CIID only be outlined. bot it. 00 ........ WIth the andou1l&ed 
uooci&tioo of the tiD depoait. of HMJIIIkir\ and S-.ley 
River with the granite ",,,,,,,;/. The quar;...Jll!llt'hYll 
dykee at BiIchajf link up the tiD ~ ~ with 
granite. which o~ _ live mil .. a-y. "" i. pro­
bably ~ .t huld below. '!'he otllDSlite tmd CUlitente 
lod.. of the ZeoIwa lleld conoect the lead 0"," and tin 
occurren_ there. The e!811a of the T_ anel Crown 
Lyell tllioe in Sedgwick Valley cccun aImaIt contiguowl 
to a body of bornite. similar to IIct'$ita fJllUlll at the 
North Mount LyelL Th. copper I.... of loft.. Bead and 
Kooebery. 'With their complex siDe-l_ --; ..... torther 
with the low.grade copper _ in uinitt pIIpe of the 
Colebrook. IOrv, ... 1IIl0ther 1iDk to weld tho ohaio into 
on. <lOutinUtJDI whol •• 

AI a natnral corollary to thio. OD. would .llp8Ct to lind 
the oree of the other meta& occnrrint .~"ed with the 
tin 00 thio IIeld. aad it will be mown below that thio it 
.. marked feature throughout. 

Seporr.te ~catiDn of the toa. ;. mad. di8lault 
tlaraup. the 1_ of dobite u.. Of d • 'uti. bot '" 
t1!em. For __ •• q .... .......u- lode on-
cccun • ..pecially in the _ ..... el Pia. Hill; wIdle the 
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pyritic bodies are eopecially d.veloped in what has heeD 
olassed as the inn.r quadrangle. which will inclllde Reni­
son Boll. Dreadnought-Boulder. and the contiguous min .. ; 
but in the northern section of the BenisoD, a pure quartz­
tounnalin" lode-rock is found, diferent it, character to 
tho typo rook: while the lode at the X River mine. though 

, prohahly a quart.:pyrites lod. at depth. zhoft eapecially 
quartz and tourmaline near the surface. Nature's COD­

centrators are no more pure and distinct than the products 
of the mills that man .rects, At the &ame tim. certain 
distinctiv. foatur'" apply to separate lodoo. and a pro 
visional subdivision will be made, taking the more promi­
nent examploo from the property wh.re they are heet 
illustrated. 

Th. following distinct 01 ...... are met with in .uftlcient 
frequency to he regarded as types: -

(i) Quartz Tourmaline Lodes. 
E2) Quartz Lodes. 
(3) P)'l'itic. including Pyrrhotite Lod .... 
(4) Dolomitic Lod ... 
(5) Oth.r Forms of Lodea. 

(i) Th~ Quare, Tourmali"e Lode. are especially 
d.veloped in tho vicinity of Pin. Hill . They are oioaoJy 
paralleled hy occurronoos at Heomakirk and tho Stanley 
River, where tourmalinisatioD has taken place over 
a...... far larger than this. Ttu. lodea occur trav.rsing 
both tho quartz-porphyry and the sJatea. and vary from 
zon .. of country of consid.rahie .wi4th merging into the 
surrounding rock, to thiu radiating veins erisa-crossing 
th'rough the country through fairly regular jointinge in 
tho ignoous rock. 

It was this class· of lod. that was attacked hy tho Pen­
sanee Tin Miniug Company. Both the iodoo th.mselvea 
and the impregnated country rook ·we,.. dealt with. hut 
the small dimeoaion. of tho actuai lod.... and tho iow­
grade of the hulk rock made the eftort unprofitabl •. 

Adopting the vie... that the lodes wore formed at the 
period of acid intrusion. theae lodes rep ...... ' th6 simpl.m 
phase of lod. formation. being the last' ~ in the con­
..,Iidation of the magma. 

(2) rhe Q_I. LoGu.-Bot_n ..,me of the lodea that 
fali under tIUo head. and ,he q_ -.malin. lodes" it 
i. ditlicult to d .... a clear diatinct.ion, though the aer-
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<6nce in character shows up at once between two specimens 
from either source. The X River Proprietary lod .. con· 
oiat in parte of only quartz and tourmaline, and yet bear 
little reeemblance to the P,ne HUI loci.. In eopecial, the 
character of the quartz is coarser and more mauive. Tbe 
pasoage of the solutions through a consia.rable distance 
of slate country has had its effect upon the character of the 
deposition. 

In the inner quadrangle, at the old Boulder workings 
a good instance of a quartz lode is given, and is shown on 
the photograph. The lode carri .. · considerable pyrites 
and rich tin in parts-ooe 8&IXlpie gave 30 per oent.-but 
it i. clearly a quartz lode. The quaJOtz occurs as a 
coanaly crystalline aggregate , witb the intentit.ial crevices 
completely filled with pyrites and marcaaite. In structure 
it more rOBemblee an igneous rock than a lode rock . Tbe 
country rock is a grey, contortad alate. heavily charged 
with pyrites. . 

Leaving this occurreDce for the time. there is yet 
anotber lode .tructure to be classed among the quart. lad .. , 
which occurs frequently in this inner area. It ia weJl· 
displayed c101e to the above quarts lode on the old Boul· 
der workings; on the ground cleared on the Duncombe 
and Maddo. sect.ion; on the Bouth Montana workings; 
and on the North Montana workings, from the top of the 
ridge near tbe MoRtana track down into the llenieon BeJl 
Creek. Tb ... lode. ' appear to ftIl fanlt Saurea, but the 
faulting in most oaa .. seems to J;e local, and the lod. 
frequently taper out botb vertically and horilOBtally 
witbin abort diatan..... Tbe North MODtana inetance • 
aeemo to be the most marked; the e.peenre here is for a 
distance of 300 feet, and the friable lode material ... as 
sluioed out, and bas left a cl .... fault plaDe, with· atrike 
about N . 71Y> W., and dip at' !¥i0 to N.E. Tbe face 
up-.! is 30 feet bigh. The lOde ..,neista 01 a friable 
'l.uartz, qarrying veiBleta, and traciBp of darker material 
-.bont it, which appear ... be due to iDclneiona of the 
1I1UT01ID4inr alata. Even UDder tile "';"'oooope it is not 
~D1. to rooolve tb_ iDto .. Dille minerah. In part., 
large fragmente af alate are defttDtely III1cL.oc1, aDd the 
wtructure Uld obaracter of theeo .... will be dealt with 
-.pin below. 

(3) Pgrili<, including P!lrrhotitt, Lod ... -Tb .... lod .. 
are the moat marked feature of the district, and it was 
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the goaan which capped them which led to ito lint dovel. 
opment .. a mi1linc 6eId. 'l'h-.;' no abMlpt break from 
the qnan. loda of the claoo above. with a f/IIri&iJl pr0-
portion of pyrites to d ...... m_vo pyrrhotite, 0h0wiIw no 
~lIart. at all to the naked oye. The mode of _ 
tari.. aloo from what appear to be ioolated _ of 
eoIid pyrrhotit,. nell .. are __ in tho ......... Bell rail • 
.,ay cutting. to diltinct Joel .. uteRdill(l for a ooaaidar~ 
distanoo. ouch .. are ahown in • DreadllClapt loel • .,.. 
tem and. _n ~ Bell lado. In __ tho 
wall. ora weU-cle/bted. in other ..... the ropI_m.nt of 
tho OOUD\~ rock V&dually groWl '- .. diItan .. in","­
from tho maip~. Th. cowatry iook. ~ugh. in 
the vicinity of tho ~ .,..... Mit .. ...,. &JIll .... 
to oarry a oonad_hlo proportion of p~. iii _ 
- the pyritic formatioA ia limited by .. ~ ...... 
of oountry rook. and _ the appoal'Uee of ... ~ed 
structure. but thia ia tho -..- uu:I not die raJe. A 
~-eo101lred .w-... roaIt. veq bard and 1iDty. Ire­
q-tly 00.. on the top at. pyri.... tivinlt tho 
"ppo- of • .....,.. ~ of':: hom the 
main m_. In _y ~ a .- ............. ia 
developed bf tlie ! CqJ fl,. '!{ ...... Ad mitoe orya­
Ule. TIdJ appean ~ t.t ~ ,,_ tile· fonn of 
pyritoe.l, 1DIIl'CaIi,te-. Th. III ..... ~ ""'Y. rapidly. 
oad tho arey·white reeidue ia b .... l~y .... ..n .... 
and fnqUODtly oarrieo oouidoroW, -. til all _. 
oven of tho donooet. pyrrhotite. th .... aj>pe&ni to be a Rol •• 
ton of oryztalline quartz. Where tho p~ 01 thia 

• i. htgh. and ~ baa ti&ken pl_. q1l&rta crya­
tall forlJl spiky bullCh .. with ngaI&r .... termiu. 
tib... to the oryztall. It will be clear fro. tlUo that the 
fo"", of pyritic """''''''''coo .... """'ilold. &lid a broad 
theory ia required to e8IInee them all. Tho .. oripI will 
be d .. lt with after <WrihiIog the ... typeo. 

(') DoloMilic LNe..-The cIi&onlI>y of c1-60Mi0n ia 
ohown araia by thio typo of lode. It ia eopeaiaIly deveJ. 
oped in depth. aad the ebief auapI_ 00_ from the 
W_ River ..tit .. tho ·0 ..... Bell ............. tho bora 
on thot -- propwty. Apin, '" &lie aahM workiJIto 
Gn the Bouldel' DIino. 4olomita fanIII .... feot...n. "hila» 
Balmon', galena HOW and the WIot loda of tho X 'fr9. 
prietary it ia the ptQDIiMat papa \'ock. ,.".. io . 
lIIua1ly p'_t ~ it. and it ..- .., roI4iIy ill ~ 
in tho _Ioele. 
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1n the ReDioon Bell diamond drill bore., dolomite, 
usually oarryillg \in, ia the oommon lode rock, and there 
ia little doubt that ita 1_ f ...... n...." in the rooka ...... . 

ourface ia l&IJIl1 due 110 ilia _duy removal by 
lmrfaee ..... 

(5) Olhtr Form. ~f Lod".-Little ..... can be done in 
tho .pace available than doocribe briMIIy such "ther lodo. 
as are met. with. 

The main lode of tho Benison Bell min .. carries galena 
both in the railway cutting and along the footwall oouth 
of tho cutting. In places it I. fairly rich, and the ore 
has hoon lJIined out on tribute and .ent a .. ay. A. the 
lOuth end of the lode i. approat'hed the galen. merges 
intc."comr1ex zinc lead. ore with a faint purple tint, recall· 
ing the Roeehery type. The lead valu •• , though, are too 
low An analysis of a specimen from here gave:-

Tin .. . 
Zinc 
Lead 
Silver .. . ... '" .. , .. ' " ... 10 0". 

Other examples of lead lod .. are tho dolomitic lod .. on 
the X Proprietery and at Salmon'. show, and a ,mall 
lede 011 the west bank of the RiDg River on section 365B. 
Also at No. 5 workings, eut of the top worlringa on the 
Renison Bell, a galena lode, bearing S. 300 E., .oocun in 
close conjunction with a large pyrrhotite outcrop , tbe 
structure of which is not clear. Dolomite 8110 occurs bert', 
aud the galena generaUy seems associah.d with that min 
era1. Other minor occurrences of galena are compara­
tively frequent in the area, but have not yet assumed 
economic importance. 

Of zinc lodes the best example it on P . Buohanan', 
property, on Section 774. There it a .mall qnanz ,ode 
about 9 inches wide here with zinc, galena. and some tin; 
to the wo. t of that is a large formation over 100 feet wiele 
of greenish-grey rock, carrying zinc blonde. Thi. i. 1880-
c" with a garnet_inolite v~ oarrying b1ende, which 
ute d. along the Gorm&D8ton Creek, crosaing it at a: nar­
row a~gl. . The formation i. 90 covered up by surface 
material that it ia difficult to form a clear idea of ito 
character 'or value. Jt is c1o •• to the quartz· porphyry 
contact, and may prove to be a contact depoeit. The zinc 
.... u .. could probably be cheaply concentrated, and the 
formation may easily prove payable for this metal. 
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."zinite J'n~.-A.jni_ is a boroeilicate ·of lime aDd 
-.an in i ... mp .. quantity GO the Colebrook HiD. where 
i' io WI. ........ 01 • vary low-grade eoJ>per propooition. 
V.ue of " __ in the -,jcini", of • prIIet-actinolite 
vein referred to above. but the only """" ...... ce of any 
nine is just below the main Dolcoat.lt workinS" on the hill­
aid. south of Dolco,ath · Creek. which now are part of the 
Dreadnousht-Boulder property. The vein io deocribed in 
the "",",unt of the Doleoath oectien later on. 

Mode 0/ Occurrence oj Ort ]J'}J()l'I f c. 

The key to the general principleo by which the ore 'w&O 

introduced is probably to be found in oert.ain special 
develop mente ~at OCCUr in the lIate rock. In the main 
body of tbe olatee there is not evidence of erIe .... " • • hat­
tering and cruahing. There.... ouJlicient cruebing to 
develop the lIaty clea .... , and auJlicient folding to bring 
into prominenoe the bedding planeo. and produce jointing 
and folding plan .. in addition. but of oomplu plication 
and 8J[treme OODtortion such &0 io oeen in the conglom­
erate bed. to the _, there is a eomplete aboonoe in the 
main body of the Dundae IIatee. Further, the unbrokeo 
trend of both the quarto-porphyry ad the diabase tI.!'it .. 
pointe to the ahooDoe of larp seale faulting during or 1Ub­
sequent to their intruaion. 

When, ho .... ver. tb_ &ame slates are .amined in 
detail, oenein portioDl of *hem obow very marked char­
actorioticn. n. OOC\lJTen .... too, ' are frequent through­
out praet.ieally the whole of the illller quadrangle ahown 
' Plate I. Special ill8tan.... may be mentioned, as 

abeve the w .. t end of the railway Gutting on the Renioon 
Bell mine; on beth the north and south _mnllo of the 
Montana; 00 the Duncombe and KaddOx workiDp, and 
eopecially a10ull the utenaioo of the Boulder tram. 
bellween the 08loe ad the mill of the company. In all 
th_ plaoeo, and in many others .. wen, a form of slate 
is met with that baa ~ subjected to the severest CI'QIh_ 
inB and contortion. It. is COIDpceed, too, of two distinct 
material.; the on.... lin ..... ained, slat:y, band., in colour 
varying from Iigbt-lIfOy through the various shade. of llray 
to almost black; the other, white, of .... ter or 1_ purity, 
e.ztremely hard and eompceed of practically pure quarto. 
The.. white veino are marked either by the p,-noe 
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of pyritea or by the ,....ave crystals ,iuce v .... ted 
b)' the pyritea. In 10... .... thtooe band, are in 
parallel ~, but in moot. .... ~ ia no limit. 
to the ouru", aud twiatiag ... d ~ of 
Qae t... ........ while the tbieb_ of tile aItem&t.ioD 
chriDdl .. .town to the ~nneot of pia.... The oloe to tIoe 
poRtioo ill boot shown at a face in tho old Boulder ...... 
"'" above t.be old mill. A photopaph ;. Ii....... of tbie 
face.* Thero i. here a oompIeI>e gradation f .... 
the definite 600ure quart&-v.in, lOme ' 6 inch.. wide, 
through aU inta"ODing forms to the tbin paper-Iik. sh .... 
.... in __ ve the a1ateo. Further ... _ of _d..,. 
::: in the bottom Ieftrhand comer of tile p~ph 

the plan.. of the Biata rock ~i", round the 
ecIpo of the intmeion, ohatriur clearly tbe .m.n1teo ...... 
Dature of the developlll8llt of tie. plan... Pyrlro. with 
rieli tin-ore. shoWl"in the main roluarta veinl. and ... pread 
through the surro1lllAiiuc .. wei\. Tho name 
.. pucbrecl late.. h .. been applied to thl. altered rook. 

It ie evident that there hu been hore an intrusion of 
quarta pyrit.B lOiutiona under inteOle p .... ure. whicb. 
owi", to lOme special oonditions. could not develop for 
iteolf a main line of 688uring. but .pread out. lik. a river 
paeoiDg through a swamp. till overy plane and crevice w .. 
permeated. and a condition of !lID created in the Whole 
m.... Tho local p .... ur. of the solutions the",""lv .. 
would then be snllicient to develop the puckering. and al80 
to produce much of the faulting which ,n moot ...- ... m. 
to he quite local aud limited. On the" fault.-l.lan .. the 
quam ill 'pecially developed a& _tioned abovet. and 
auy faultrplane !J1ight he a main channel for the IOlutioul 
from their aloyai.mal source, but only actual ."ploratioD 
could determino the du.tiuction between a local aud a 
deep-soat.d fault. 

A dillicult q.-...n to ci8Ilide II to .. hat ""tant the aotioll 
hu been ...... of ___ tie or "p1_t. alld to ... hat 
."tent pUl'll, intrn.n.. on.. clear lin. of demarcation in 
moot iuoteoooo make it __ probable that intnuioo 
hOI been the main factor. 

Pyritea aooompam. theea qu.rta intnuiOlU. and quart& 
forma the abIeton of the pyriteo formatioa. 10 that t.be 

• roIatiOllllilip beW_ t.be &we forme ;. olearlJ. WIry iBIiIilate. 
The pl_ ... hich .... t.be beet opportUDlty to t.raoe the 

·Pap 19. t See alto pap 87. 
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• 
1ll'igin of the pyrrhotite bocIi<e ia undoubtedly the RenUon 
Bell mine. where ~e West Riow adit and the bore-hoi .. 
do give lOme information &8 to the nnderlying strata. 

There- ia on the Keniaon Bell mine a definite fault plane 
."tendi"1 from the north workinp ac ..... the riow and the 
railway hno. till it diaappean on the hillaido above. TIm 
hae yield«l 0.... not only of tin hut of lead and sine aa 
well. and may he "'!$""rded aa a dooIInite fiooure lode and 
.. a IIOUI'Ce of mineralIaation .. 

Where cut by the West River adit in two placa ito walle 
are not weU defined. but it i. "'P-ted by a helt of 
country-rook altered by the p ..... noo of quartz pyriteo 
including pyrrhotite, dolomite, and c88l:iterite. Thert' is 
not here the banding referred to in the puckered .Iateo: 
"IJ'laoement seema to have taken place. . 

In the same way. Beres I and 5. which cut thia lode. gi"" 
quart • • pyrrhotite, and dolcwite as the main featuree. 

It would appear that the oolutions he ... too were foreed 
up through the slates. but the pr_ure in . the lower 
depths was 80 enermous that the development of definite 
fi.aau1'e8 W&3 restricted. As the superincumbent presaure 
I .... ned with I .... ning depth from the surf.... oppor­
tunity for aetual diaplacement and SlIing of the spaces 
formed would occur. The 6rat opportunity wonld ariae 
along the plane up which the sOlution. were rising: further. 
when once the start was made, even .. in prizing the lid oB 
a box. the diaplaoement would heeome easier until certain 
limits were reached by the creation of new pl"eMUrea. This 
wmfld give us the lar~." pyritic ore-bodi .. which are found 
along a definite line 1D the upper portion of the Kenison 
Bell Hill. The nut opportunity for enlargemeut would 
undoubtedly ariae between the strata. The ... ia a certain 
lateral cohesion in the element. of a bedded struoture. and 
the intrusion of liquid material will tend to bulge up the 
beds, as water will a sheqt cf ~ce. before ceusing fracture. 
It ia ouch bulgee as th '8e which have given the ftat pyrrbotite 
bodi ... which seem to DOCur isalated on the Seld. while the 
pyrrhotite body at the eaat end of the Reniaon lkll cut­
t;n~. with ligna of the bnlging abowing in the slat .. above. 
probably holonp to the 88me cl .... 

In thia c .... too. the part that .. _eat h .. played 
" difficult to determine. The phraieal action of intrnaion 

. and . the chemical action of md,. MOti m &1'8 10 d0le1, 
involved thot only in speoial _ ia it ~ble to decide 
that one or the other hae been abeent. The bending and 
fracturing o( the .trata seem to point to iDtruoiOll .. the 
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mai~ factor in the formation of the pyritic ore-bodies, . but 
chemical action has undoubtedly accompanied it at the 
margins, and would probably &l8Ume more importance &8 

the oN-hodi .. decreaae in bulk and the BUrface com .. to bear 
a higher proportion to their size. 

The Dreadnought formation oeemo mainly to """"mbl. the 
Big Blow lode of the R.Kioon Bell. Th. lode channel here 
i. clearly defined acrose almoot the whole of the Dn!ad­
lloulfht section and into the Federal section that adjoins it 
on the south. It i. a fiasure lode accompanied by faulting. 
and the footwall i. well exposed for a height of 45 feet. 
where the ga.an ore baa been removed. at the- main work­
ings. While. though. the lode itoelf io well defined. theTe 
is irregularity in the development of tht' ore-bodies along 
ita coureo. Followiug the principle referTed to 'above that 
it is easier for the intruding elementa to extend than to 
start a diaplacement of the country-rock. the ore h •• become 
lccalia,d. at certain pointa on the fracture line. Thi. ia i& 
keeping with what ia _n on tho other mines. but on thia 
property the ore-hod;' appeer to hay. adhered more clooely 
to the main line of fracture. and iaolated or bedded or .. 
occurrwces have not been encountered. So far. only the 
g"""an c.pa of the pyriuc _ h.ve been regardad as profit­
able. The pyritic ore-bodies below will in all probability 
be at least as frequent and .. utenoive sa th ... which .how 
on the line of outcrop. and with the plane of intrusion 10 

well defined a .)'Itematic e"'ploratioa for them will follow 
inevitably when th.· problem of their treatment il ' deter­
mined. 

Wiih regard to the dolomite. it ia probable that lhi. i. 
duo to the neighbourhood of the basic roob. At the X 
River, near FentoD '. section, there seems a clear tendency 
for the lod .. to ooeur at the margin of the haEc rocke. and 
steatite and dolomite are found as prominent constituents in 
the lod... If' the ore-beariug IOlutiona p .... d either 
through. or, al is more probable. near the contact of the 
buic iormation on their upward coune, they would gather 
the magnesian element from th<m and probably leave silic8 
in its place. 

If the above th:dl i. corTeCt. the moot favourable loca­
tion for the ore- . es would he in the vicinity of the 
puckered .lalea and of the broken country generally. The 
local developments or bulges would probably take place in 
what may he cal1ed • definite horisw of .p ......... which 
might well coi'...-poad now with • deAnite geological 
hanson. There io oome aign of-thia. in that on the R:niaol'1 
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Bali, Central. and Montana oectionl the belt of red ' rock 
nf.rred to .hew. hu been nprdod &I over1:Jin1 and limit.­
ing th....... If &Dy won .-rid....,. _uJatee 011 tJUapaint.. 
the area now covend with red rock qlat ..u be •• mined 
by boring. The question of the cbanoct.er of tM lod. in 
'depth is to eome extent alfeoted, !lP:t.pan f.- OQI;icIiatioJa 
OIIDcentr.uon the conteu.ta of tM I. at depth on ~ ~. 
IOn Bell appear to approach in tiII.-'~h DOt in 8UlJ>AUr­
valu .. the aver .... contenta of the "bulatoi, eo that this point 
it "'* vital. The general .-rideaoe ....... to Point to tile tin 
_tenta maintaining themael_ in depth on the main lin .. 
of tle intrusive action. 

Secondary .ddil'm. 

By this term is under-..t the a1tenltion .. ....t to the 
o .... bodi ... and oopeciaUy .to the dDlribution of tile val_ 
in them by the action of meteorio ma-. more eopeciaIly 
to the phyaica\ aad chemical .... canoed by the aurf _ 
_ ten anel the ._ they ClOIdaia. 

(II) The limpl .. _ulte of tJUalllllion- .... the alluvial and 
dekilal deposita, which have yWd"" • OODIiderable ~ 
of tiD on. The distinction betlNOlli. tM two te_ ia mainly 
one of detrrea; alluvial .pplying to mUeriaI wldoh Iiu heeD 
oarried .f"", • cWnite wabercou-. &Dd demtua to ourf_ 
~ that not ,-.t nached auch chumela. 

The lint work on. the field "u OIl the aIiuvial found in the 
CO ..... of the DoIcOath and Gormanoton C .... , and the 
latter 0I't!0Ii: "&I productive of _ ...., larp bouId.w of 
tin on. The I ...... of til.-~ 19 en., .nd hu II-. 
...... ,ed in the Tum"';'D M_, Hobal\. It ia". 
mated to carry 30 Jl"r -.t. of till. The boaIcIeia 00IIIiA 
of quarto. tourmaliite, and ,naterite, ancJ appear to 1Ia ... 
__ from • ~. in al.te 0IIWItry. . 

Moat of the ,"uvial bcJth .... qcl in the otbor oNOb 
hu DOW' beoD worb! out, but ___ Kubli and A11noy 
are oti\l aim. the detrital matIIor ldg' up 011 the upper 
JIIDrliODl of PiDe Hill. ' 

The detrital mMtar proper wulnt.."11Ibd 011 u.. Bani· 
. _ Bell aine,aad ainoe t.Ilea OODIid .... liIe ._ .... laD 
... WlIdted 011 tIM lIIIontaaa, ..,:11. .... and ..... 
..... In __ ~"_ •• Ii .. d,... 
IIDI1tered fnpate of .1'IiI6,~1Ia .. ""''' 
trw by" ~ of m"', W"ili .... ib"" 
to be a...; ..... fro. the .. piiOhnllbttili ... lid their ._. 



-pan1ing qnarto formations. V«J be tin __ to per­
m_ tb.e ohItee in very jIm&Jl q ...... lit:r' and in tile 
,;eatboriDg of the eurf_ th» liB Itt lilt free and caught 
in the cNYIc!eo of tile eart_ fOak. Wroag id_ of the 
v.lue of the rock iteelf Can be ..aIy formed on account of 
thil, and IUrf_ .. mplA!ll are m1okodin,. '!'he Boulde.­
Company paooed lOme of this detrital mattet through .lIne 
OCNeno before puttlng it into tile battery, aDd it was found 
that only the very line material w .. payable. 

Some of this material was dealt with by IIinIpl. oIuicing, 
and doubtl_ a conoid ...... ble proporUon of tile value W&I 

loot. The Montana Company ill .till w~king on this c1_ 
of ore, but the crude detritus is carefully ocreened aDd the 
fine product paoeed over tabl ... 

In the large alluvial plain depooito there is laid to be a 
very small proportion of tin and .. __ 01 gold and 
oomiridium. 1'hoee are OKtaiu1y too low gtacle for any of 
the p.-..t m«Jwda of treatm.em., but if ~ cheap pow.r, 
sa ill "uite ~b1., becomes available at Rem'" Bell, tb.e 
deposita are deeerving 01 canIul eaamination. 

Tr..- 01 gold and ..uridium ...... r in tile other 
alluvialo, both old and young. Thio ill not Burprising 
since gold i. of very wide 00ClI1Te_ everywbere; a lample 
from the Olympic mine that w.. _yed. for gold 
gave Ii dwte. DoubtJ_ it if p...,t in .-.. _ as well. 
Omliridi"", is fOnDO in oouid<InbIe quantity in the oreob 
that drain tile MrpeDWIe nlllf,h of the P __ ll , and ito 
P-'" in the vicinity 01 the ~line here ia only to be 
"'peotod. One ...... 0CIIIling into the Bina Bi __ Ina tbe 
north jWlt above the junctioa wid! l>alco&l:h Creek ia laid 
to have yielded payable quanti_ in the put. 

Chromite oocUta oomDlOllly in the oreob, but. not in com­
mercial qll&lltity. 

(b) 8e00ndary actaOll in the on hod;' '1'IIM ia -aned 
mainly to a1teratioaa in the pyritic ..... ~ and the 
dolomite. I.a tile quarto lDdoa &ad m the q .... banda in 
the puca.nd oIatae the cryItaI ~ __ whiall were 
00t'II»Md by 1M pyrites, but .. a rule tbe JIIineral ~ been 
compJel>ely ......-.I, UId tMe ia 110 reoidaal ..w. of irDn. 
Joi the ~ ~ of pyritie _ thia is not tile _. A. 
...... 'lapping ,..nia to ...... Dr I...r fttaat all 
that enoilcl to tile oui1ace. and _ ... ant. indi .. tion of 
the uioteDpe of ore. 
n. --~ ia ~ ... '1! ,. to the hydrated 

iron oxide~. It ia not whetMr . there i. an 



intermediate stage in which mar~te or white iron Ilyritea 
is produced with the limonite. Pyrrhotite with a formula 
of Fe, ,S" carriea a larger proportion of iron to the .u1phur 
than marcui.te with a fonnula of FeS, . Beo.ce the oxida­
tion of some of the iron in pyrrhotite might yield products 
both of limonite and marcasite. Marcasite itealf oxidiaea 
readily, 80 that where" oxidation was free, lUeh as at actual 
outcrops. thi. mineral would readily change to limonite. and 
limonite would be the sole repreaentative. The actual occur­
rence of the marcasite bears this out. It i. found usually at 
the margin of pyrrhotite hodies that have been oover~d up 
with lurfaoe soil or rock. which has been l'Ilmoved by sluicing 

• or other work. In luch CaMS. oxidation must have gone on 
with limited supplies of oxygen. A. ioon as th. mineral 
is uncovered it commences rapidly to decay, and in a short 
period the .urCaoo of the rock h .. crumbled away to the 80ft 
friable mus known locally as " ashes." 

Thi. residue is the rep.-ntative of the quarto okel.ton 
alway. found in the pyrrhotite. When this okeleton is 
abundant and the pyrite and ita products are oomplet.eIy 
removed, it femains 88 an aggregate of acicular quart. 
crystals in which tin ore is 1OIIIeti.m .. visible. Where the 
quartz is I ... abundant, the whole IIl&8II crumbl .. away to 
the U ashee " referred to above. 

Where, however, the limonite remai1ll ... the product of 
decomposition, the, iron oxide and the quarts fonn a honey­
comb mau, friable but tenacious, and with the tin con­
stitueut concealed by the dark oubatanoo of the iron . 

Th. dolomite .... na to be ay.tematicaIly removed from the 
surface zone and to leave Iitt!e sign of ita former preaence. 
Though found occasionally in the surC""" workings it il not 
preaent in anything like the proportion in which it io met 
with underground. It is quite poeaible that in ita removal 
it was a considerable factor in precipitating the limonite 
from acid iron ouIphata solutions. 

Th.r. i. one important point on which no definite coo­
cl usion hal been reached, and that is wbether there is actual 
solution and re,Precipitation of the tin oxide. It h .. beoome 
almost an Ulom in mining geology that no IIOOOIIdary ' 

• enrichm ... t of tin ore takes plaoe. It will he realiled that 
it i. practicaIly impoeaible to bring actuaI proof .. to 
wbether certain l'articles of .,...;~'tA. have gained their 
present position by deposition from aoiqtiODI .... anating 
from a deap_ted 8OUrce, or ha .... been redUool~ and p .. 
cipitated from meteoric wate.... Th,e wriMr, in common with 
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moot of th_ familiar with this special field, hold. that such 
precipitation h .. taken place, hut the evidence is purely 
ciroumatantial. 

(I) The average valu. of the oontenta of the g<a&Il is far 
higher than that of the pyrrhotite ore-hodi ... , even after 
allowing for leaching out of & large proportion of the 
h.avy sulphide contents. It has been obeorved by Mr. 
J. B. Scott, manag.r of the R.nioon Bell min., that rich 
tin g088ans abut frequently against dense. comparatively 
harren pyrrhoti~. H aeems either (a) that the presenoe 
of tin and the conditions that brought the tin tend to 
encourage secondary action j or (b) that secondary action has 
enriched the tin. 

(2) A quite frequent occurrence is that of quart& 
crystals liJIing amall vugha in the lod... Considering the 
enormous pre&8ure under which the ores were deposited, it 
aeerna inevitable thet tbeee B8IIle oryatalo are oecondary. 
Aocompanying them come cryetal. of c ... iterite. It is diffi­
cult to aee how theae crystalo can he of different origin from 
the quartz, or that they could he residual crystal. of decay. 
The bright surfaces of the cassiterite crystals are against 
this view. 

(3) There is no inherent reaoon why the solution of the 
tin should nut take place. There appears to be a certain 
amount of tin sulphide or st.aonite in lOme of the ores, and 
this is readily soluble in acid aolution . Further, the experi­
ments of C. Doe-lter, referred to in Clarke's" nata of Geo­
chemistry," page 684, show caaoiterite is p.roeptibly sol ubI. 
in water of 800 temp.rature, while J. H. Collins, in the 
Proceedings of the Institution of Mining and Metallurgy, 
Vol. XlII .. page 485, eetabliah ... Ma oolubility in hydr<>­
ohloric and sulphuric acid.. It is poeoible thet the extreme 
finell.088 of the c_terite in the pyrites on thia field may he 
a locol contributing factor. 

That a Certain physical enrichment is always taking place 
by the transfer and settlement of the fine particles of tin 
is certain, but actual aolution, e.pecially in conjunction with 
the quart.., al80 appears to be a considerable factor. The 
acid products of vegetable decompomtion w ..... at one time 
suppoeed to inftuence largely the 80Iubility of quarta, but 
the more modern view- i. thet the alkalies are _poMible 
for the solution of the quarta, and in all probability these 
aleo inftuence the 8OIution of the caaoiterite . 

• Clarke'. nata of GeocbemiaU-y, p. 108. 



411 

L .... JI..,...,... V.......,; ... 

Alhuian hu beea made above to u.. frapente 01 mag. 
_ite ohowiog polarity which ..... ~ in bII. 0Nri_ 
01 u... a.peatine. The whol ...... af tile IOIIptj'l"' ~ 
.. lao mapeliio. and OOIIlpaM beariDp in u... ~ 
of til-. oalcrupa ohow a variation of 20 to SO d..-aIoDa 
.. line 800 f<let 1000g. 

The pyl'1'hotOte o .... bodiee a100 ..... highly mapetie. and 
fragmentl ohow polarity. while in the immediate vicinity of 
them bII. comp_ ehowt ooinplete d.moraJj........ In tAut 
theodolite t ..... ne made to tie up u... dilfereDt. woMioga in 
u... inner quadregle (Plate I) u... OompaM bearioga were 
alec taken .. t the vari ..... _0lIl. and ..... Down 011 u... 
plan. The wedt w ... p...Jiminary only. but u... ~t. w .... 
intereot.iog and tend to ohow u... ~ 01 ~.ao 
bodiee in parte of the field .. here tIi8y heve not- 'yet bee 
located. If once the eoonom.ic val ... of the fl..,,:hotOM bodiea 
;. ""tehljahed. it ;. utremely probahle .. mapeliio 
aurvey wiat dip ..... ell ... horiDltal neecUe will reveaJ many 
other .... bodiee at p.-nt concealed by ourf_ rock. 

Treat_ PZa..U. 

The 'Jneetian of u... treatm .. t of the ..... will only be 
dealt Wlbll brielly in thie bulletin. The...... fat thie ;. 
twofold-(l) To deal oomprelleuiWlly wibll it .. onId entell 
a very large number of _ya. and ouch bIIeroagh anal,.. 
of many complex pointe ... to ClOIlIIitute .......... " oeparUe 
bulletin. (2) The uicliled _. ....... UDf...... m. 
coveri" ..... made. are ueariog ""heutiOll; and a reviMr 01 
put IIl<Oth<Jd. "onId _little pwp&6. 

Thoee who deaigned and contfoIted the milia know full well 
th .. t the I ... in the put heve ........... "Y. WhetJ>er they 
oouId ha"" bee .. voided .......unioaUr ... t 1_ ~ than the 
--" val_. ia ... opoD ~0Il. It.;' probahle, 
t.houMh. thai; proviai ... for ~t. and , •• tmeat vi 
u... ilimt.. IIIOh ... obtaimo ...... Iaqe __ in Corn .. aIl, 
wonld be profitable daring the p_ 1lia1 p~_ 01 *­
prod'-. 
. In brief. the miIlII at. p_t at. work ....... follon,- . 

Montana.-A ...... 11 plant to trMt detrital "",tter ~ 
--u., aDd tabllMhwoi:ac. MotOve-pPWer. 011 
engine. 
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Central.-Ten-head battery ....... driven. followed by 
ah-J,jn, tak.. . 

Dn •• b",,,gh~Boulder.-Ten-head battery. ....ter 
driven. with grinding paDS and ohaking and 

. ....... ry tablea. and amUl Loau furDue to ...­
conoen_ for ret.o-tmeI1t. 

Reniaoo BeIl.-TweIlty-head battery. driven by elec­
tricity produced by ... ater-pow.... grinding p&D8 
and tablea and Edward. furnace for routing 
pyritic oree. , . 

The oalient point in regard to future treatment i. that 
proviaion mnat be made for routing the ore on a large 
ocale, and it is very doubtful if any of the mill. can be 
adapted for this. For the treatment of the routed ore 
the machinery now employed can be ntiliaed, but it will 
almoot certainly need to be aupplem .. ted by oottling and 
.Iim .. pl.nt on & _Ie that baa not y. be.. oontamplated 
on the field. The ore is bound to olime .fter routing, and 
is 'now 80 valoaSle that a very _all proportion will pay the 
expo ..... of separation abel recovery. 

Econo·",ic Future r¥ the Field. 

While .. certain toDnap of C- ore otill nmaino at 
Reaison Bell, and certain ~ of oxidiled quarta lode 
rock may be _pected from botJi Wa portion of the field 
and from the X River ~on .. well. it is by now plainly 
evidatt ~ on the aulphidic 0_ mnat be based the per· 
manent life of the district. 

Unfortunately the larger companiea, while treatmg the 
gOll88n pres, have not be.. in & pocoia"" during tMir 
exhaualioll either to develop the aulphide hodi .. so that a 
BOund .. timate of tonnage. and v.l ..... ould be avail&ble, 
or to conduct experiments and iuJltal plant to deal with 
th_ 0_. The ReniIOO Bell Company have made the beat 
eftort, and erected an Edwarde furnace to ...- their con­
oantratao. bnt financial dilIIculty, UDhappiIy, prevented 
a ..... lIy eftective _ of this plant. It mnat be clearly 
undentood that it is not anfllcient to &llow the money for 
inatallation of & furnace to deal with theae 0_: it is neces· 
sary to work out the p_ .. hen the plant ie iaatall1!d-a 
ne ... bet d_ nol; maD & oriek ...... 

Such figu_ .. could be eecur1!d .. to the value of the 
eulphide 0rM lI""eraIly are eo incomplete that it i. difficult 



to get a baai. to work from. Samples of pyritic 0 .... taken 
In the cou"'" of this work gave, by cb&mi .. 1 analya;-

Metallic Tin. 

X Fall.: Three sampleo ......... (average) 
Boulder, Old Workings: Pyrrhotite ...... .. . 
Boulder, Dolcoeth Workings: Selected 

pyrrhotite ... . . . ... ... ... ... .,. ... ... . .. 
Boulder, Dolooath Workings: Pyrrhotite .. . 
Federal : West trench ...... .... .......... . 
Montana South: Pyrrhotite ... ... ... ... . .. 

Ditto : Pyrites ................. . 
Ditto ditto ... . .. '" ... . .. . .. 
Ditto ditto ........... . 

Montena North: Pyrites ........ . 
Renioon Bell, No.5 Tunnel .. ... . 

Ditto, Bore I , 55 feet (average) ... 
Ditto, ditto, 10 feet (average) ...... . 
Ditto, ditto, 15 feet (a-:erage) .. . 

PeroenS, 

0'5 
0'20 

5'3 
0'65 
0'35 
1'00 
0'4 
0'61 
0'51 
0'50 
0'35 
0'60 
1'35 
0'86 

Bore 3 gave: 130 feet, average 0'3 per cent. tin oxide by 
vanning. ' 

Bore 3 gave: 5 feet, average 0'8 per cent. tin oxide by 
vanning. 

Bore 4 gave: 20 feet, average 0'5 per cent. tin oxide by 
vanning. 

Bore 4 gave: 10 feet, average 0'5 per cont. tin oxide by 
vanning. 

Bore 5 gave: 20 feet, average 0'6 per cent. tin oxide by 
vanning. I 

Bore 5 gave: 30 feet, average 0'5 per oent. tin oxide by 
vaoning, 

BO,re 6 gave: 70 feet, average 0'62 per cent, tin oxide by 
vaunmg, _ 

The vanning a88ays are far more reliable aa guides, and as 
a general rule the chemical aaoay of metallic tin will yield 
on vanning the same percentage of tin· oxide. This is in 
absence of st&nnite or other abnormalities. 

The above date cannot ... f ... ly be averaged up and used 
as a solid basis for engineering estimates. They are far 
too scanty and too scattered. They can only be employed 
to give a general idea of the problem to be faced if a c100e 
investigation is undertaken. On these lines it would appear 
that there i. a lar •• tonnage of pyritic and pyrrhotite ore 
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available here in which the tin values range in the proximity 
of one-half per cent . of tin oxide. Allowing a good margin 
for frEight and smelting costa &nd- I088eS, this means, with 
metallic tin at £250, "contenta value of about 15s. per 

• ton . 

• 

Even with the conaiderable chargee entailea by roaating 
and reconcentration, this figure, with the cheap power avail­

. able at the millB, shonld leave a fair margin of profit ; but 
there i. very little margin if the grade falls off at all or 
the concentration 10IIIeS' prove heavy. 

Thi. makes it essential to consider the other contenta of 
t4e are that may have" "lark.table value. The lead and 
zinc auociated with the tin are too limited to affect the 
problem. The iron will probably have a value 80Dle day, 
even .s the iron of Spanish pyrite. i. woed by British 
smeltoe rs, but for the preaent better oree are available and 
lying idle. The .ulphur content holda out the best proo· 
peet. of a helping hand. 

There would be two fortna of this in nonnal treatmeot: 
(I) Concentrateo rich in pyrite. from are which carried, oay, 
10 per cent. pyrite. and ; per cent. tiD tn.ide. This could 
be enriched to almoat pure pyrite. with, oay, 4 per oent. till 
oxide. (2) Deue pyrrhotite with abont ; per oent. tin 
oxide. This could not be enriched by limple cenoentration. 

Both material. could be woed .. a ""uroe of mphuric acid . 
The fint would be good quality, carrying probably over 40 
per OInt. sulphur. The oecond would carry only about 25 
per cent. , and has been regarded by no I.. an authority 
than Dr. Peten .. value. for the production of sulphuric 
acid. It ie, however, used in Canada in special fumace&, 
and an aoeount of ita use is given in Bulletin No. 167 of the 
Canadian Departmen~ of Min... The price vari.. very 
largely in A_Iia, being goverued really by the coat of 
Spanish pyrite.. In New York, in 1915, it waa 7;d . per 
unit, equal to a price of 15 •. 6d. per ton of 26 per cent. 
ore, or 25s. for 40 per oont. are. In :Australia priceo were 
somewhat higher than this before the war, while at the 
preoent time no bed baaia of priceo eaiato at all . It is evi­
dent, thongb, that we have here a luhotance which has a 
real commercial value if it can be ntilised. 

Its utilisation is not. easy. The conversion to sulphuric 
acid is simple and straightforward, but the transport of 
sulphuric acid is almost impracticable, while the low. cou­
tents of the pyrrhotite make the freight charg .. in this 
cue also too heavy per unit of sulphur. 



'J:he main hope in the writer'. opinion appean to he in 
the development of a chemical induatry on the Weat Coaat 
of 'hamania. The COUDtr,y ia "e11 adapted to thia, ohieIIy 
from the cheap power that is DO.... materiaIieed; .... oDlily 
from the abuDdant water; and thirdly from the ab...n .. 
of other iDdaatriee that milht he injured by the chemical 
waetea. Sulphuric acid is ueed larply in abMit fIfW1 
1uc14 iJullIItry. 

There 10, further, the Jk*ibility of inlta\1iBg the modern 
method of manufacturing · ammcui. from nitnJpn and 
hydrorD direct, and ocmbiuiug thia with the sulpbur from 
the 0 .... to ~u .. ammonium lulphate. This hu a bigh 
...... urial value. . • 

It is iJDpouibie to go more fully into this q1Mltion here. 
ID brief, the ocuc\uaiou arrived at ia, that it would Dot he 
feui.b\e to ....... pra6table retum from tile .1Ilphllr of the 
orea if thet ",.. the ec\e ",,_went; it will he dilIicuIt 

I . to gUn adequate returno from the tiD vaIn .. by tbmoel_. 
If by .. Itrob of ,.,uUl th_ two valueo ... he welded 
through the ocnjlUlCtion of cheap power into a 8urreDder 
iug to .... ful ... do both th_ commerical co.mtueDtI. then 
the imm ..... supply of them which eIiato here may build 
up a miniug enterprise _d to DOne 10 far known in 
Tumania. 

• 
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Vll.-THB MINING PROPBRTIE8. 

(I)-Tn RIIM'80" BELL PIIosnoon 0 AlII> 14''''''0 
CoJ(PAII1'. N .L. 

Tho company hold. a large ooDlOlidated I ..... No. 5866. 
of 310 ""reo rigbt at the toWlllhip of Benioon Bell itooll . 
In addition. it bolds three dam oltea .nd ... "ter righlo Oil 

tho Argoat River. It .... the pioneer Dlino of tho olio· 
trioll; work of 80JIIe importanoo baving ., .... " bMa carried 
out In 1100; and has bnilt two conoidor"blo da_ on the 
Argent River with CODJIeetiog water·race. a 6no mill of 
2O.11oad of otampo. an Ed_rd. fumaoe lor routing con­
centrates., and erected uriM &lid FOund tram. over "V.riOD 

parte of tho hilloide to· bring the ono to tho battery. 
Stone to the amount of .bout 90,000 tooo has ""1>0 
ornahod. ad 800 tone of tin OKido ... ere recovered . Divi­
cioDdo bave boon paid to tho ........... t 01 £7376. Tho mioo 
_ oI000d clown at tho time of thiJ report. but tho maoa· 
,.... Mr. J. B. S-.... at still in cIoarp • .ad ouppliecl 
full infOl'lllatiDn at to tho worItiDgo. That tho mino m 
not boon __ .uoeooolul io dDO. pardy. to tho limitecl 
."OWlt of ""'JIitaI originally prcmdecl; t.IIio luuo ca1DOll tbe 
aboorptieD of Iarp._ ill dofra"mg tbe> _ of tho bat­
tery .nd general equipmeat, which _ ... ouId otbar.,i ... 
haYO gone to c1iridonda. aDd eo- " h"ncllome retum to 
obaroholdert; partly it is dno to tho charaoter of tho oro 
occurreD.... The pIaIIt until _tly containecl no 
roaster. and _ not equipped to deal With tulphido ono. 
The zone 01 oxidation all ~ngh the fte14._ to no groat 
depth-oftea not 30 feet-before pyriteo it ODCOIlnterod. 
and in oonooqueaot tho oxiAIioecI 0.... ....... rapidly 
.u ... oted lrom the vllriouo OCCQJ_ at they ...... 
OIlpoteci. This iD""'vod fNOh _peaoo ia dewlopiD« and 
making ...-Ib1. tho I .... _ ... of ...pply. No blamo 
attach .. to the company .... bote directon made every eIfort 
to ._ I .... eapital before tiaey adveMurecl on their 
OW'IIj rather t:J.y are to be mmmwiled for tM CODficience 
liMy ahowod in f ....... the riIb thwy .di&. but. tID oyotem 
which pnniIa alto • tho ....... lMwe mine of the dittriet 
caD .... 1' be -,-eel to tho oIDmmiDg of tAlo.,..,.. 011 
tho ore dopooite. and ..... ring __ more difI\ouk the 
doaliDg with tho lower grado pyritea which nolo bone.th. 

• 
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,The workings, since the last report on this field, have 
increased SO largely that a detailed description of them all 
is impossible . Only tbe more important can be closely 
d.alt with, especially those which besr on th.. general 
character · of the lodes. 

Further J while the wcrk done dees certainly make clear 
some points which were in doubt before, it is not yet pos­
sible to establish any system which will ccmnect and 
account for all the occurrences. In this and other pro. 
perties adjoining, definilja fracture lines with mineral 
fillings are apparent, but apart from th_ there seem to 
be ore-bodioo quite isolated in the country rock, with 
nothing to indicate where they will be found or what will 
be their extent. This is referred to above in dealing 
generally with the economic geology*, but. the point con­
stantly recurs in the description of the detaila. 

The general appearance of the property, aad the loca­
tion of the workings can be seen from tbe accompanying 
photograph and plans. The Emu Bay Railway and the 
Argent River, running about parallel, cut di ...... aIly &crees 
the oentre of the property_ The northern workings stand 
out clearly in a quarry face of gooo&n, riaing lOme 200 
feet from the baak of the river i_If. Beyond this, to 
the north, proopecting h .. revealecl DO coooielerable ore­
bodie. From the ri_ level at tIWo point a 10"1 .pur 
rum up in a lOuth-out direction, ad forms the baekbooe 
of the property. The major part of the ore came from 
the various workiJop on tIWo opur, bot the aertlaem faces 
&Croll the river gave the beet NUrDI, aud formed the 
basis of the divided. paid out_ 

Tha railway out. thro"lh the opur, ad the aid .. of the 
outtiug are over \10 feet high. This cu$tiug gives the 
best croos-eectiQll of the ore occurrences seen in the dis­
trict, more particularly since the lint or&-body enGODD­
tered allords a good 8llample of the isolated bodi .. , while 
further 00 a Well-defined fiesore or fauJt.-lode is also 
expoeed. 

The de .... bush which covered th. hilllide 17 yean ago 
is now nearly all removed. Th. quarries ahow up clearly, 
and the surface alluyial in many placeo hu bean . • Iuioed 
away, upoaiug the barren rock beneath_ Taking a broad 
mw of the formation from high up the opur it ia evident 
that a definite fault-plan. "r '-re-Iode, with dip to the 

• 
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eaat, utendi from the goaoa.n f_ of the northern work­
inp ...- tho river, ;. .. m&rked f .. tun in the railway 
cuttin" &Dd aha ... pl&iJlly again on the weotern Bid. of 
tho ground aluioed for· lOme distance up the hill from the 
r.;Iw .. y. Ito conroe 00 f&r h&o been e1e&rly on a heariJHI 
about N. 5()0 W.; from thia point on it is in doubt. To 
th. weet of il8 line come the g ..... n outcrop" worked u\, 
the lUia of the apur called the .. Big Blow .. lode ay&tern. 
To the east come some workings on the Central Sections, 
a well.marked outcrop on the Ronison Bell ground . and 
then again lOme working. on the M,·ntena ground. Thero 
are signs of cross-faulting, and ~t i8 au open question 
whether the lode hae been de6eoted to tbe o&at or west. or 
wheth~r it has been cut off altogatber, alld the suppoaed 
continuations are distinct occurrences. The writer '@- 000-

clusion wae that the throw of tho fault was not great .. ntl 
that tbia main fimjre p ...... on into tb. Central aDd MOil' 

taDa groUDd, endiDg in til.. oonfnaed COUDtry that there 
ft'rms tbe divide Joet .. ee" tbo Argant a' ld tb. Rinjt Riler 
catchments. This will "" .. ned tbe · Reniaen Ben mam 
lode. The" Big Blow" lode·system is rogarded either .. 
an i ndeoend~nt lcde Of pOBsibly as a branch off the main 
\c.de. In the deDsity and character of the pyrites it diffeR 
oomdderably from the main lode. 

In additiou to these well·defined lod .. , there are tb. 
isolated occurrences cropping up in various placee, which 
may be linked up ultimately tnto other connected loues, 
but whose position now it does not Mum possible to sys­
temati'e. 

DealiDg in more deteil with tbe main lode, it caD be 
taken ... st&rting from the Dorthern workin",. This do .. 
not mean that it ends here. On the contrary severJl.l 
trench.. and tunnels have been put in furthe r north . 
No. 7 tunnel , coming in from the western slope under a 
g 0 88&D outcrop, cut 3 a hematite fdrmaticn showing smooth 
botryoidal fragmente . Tin is said to occur hsre in the 
gt'8S&n , and to be associated with small veins of silica. 
Higber up the bill ag .. in a solid goaa&D outcrop is sbowing, 
which is regarded 88 the extension 0,1 the .main 10dp Rtill 
further north, big boulders of iron oxide 8bow on the sur­
face; and another siliceous outcrop is showing. said "0 

carry 1 per cent. of tiD. No. 5 tunnel comeo in from tbe 
easterD slope for some' 300 feet on a Mari .. g S. 480 W. 
This cut an iron lode 3 feet wide, but no payable ore. 
All of tbis shows tbat there is no ceaaatioD or permanent 
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baR in the tin·'-ting _1I'y, ... d tbat pt'GIpecting 
:::. tha uia ~f the 10<1 .. may ...n be ......-jed f,rtIIe1-

The north ..... "OI"kinp are prMtically all in typical goo. ee" and ...... IfUite e~. linoe they are repo,ted to 
bave yielded 30,000 tom of ore. The ~of the lode 
is about north._, with dip to tha 'u'ol"tlli-eaat, lyinJr 
bet_ 8()0 &1111 7()o. In the' 1 ..... 1\ poriibu the footwail 
abo ... np clearly as a 8lIIOC>tb outotilm4j"l lIW"face, from 
"mch the ..,..n h .. come a"ay oWuily. 1'he hanging . 
...u i. badly defined with laye.. 01 bArren roak, and 
pockets and bunch.. of g...... ~etrati"l behind and 
-one them. The jlate on the foot~1 it ohatteHd '\lid 
0l'UIIu!d into laten; that on tIie' JaiIatiq • ..n darbr 
in colour, more lIIMIive and harder. In the upper por. 
WCIIlI It ia the baDgiug.-n tbat Ia "en.deflned, and the 
footwall hroken and i,...mar. 

There are thr. maiD tunnel. penetratinll the ore· body 
at dift ..... t ....... , hut only parto of the worltingo ...... 
_ible. The 10....... tunnel practioally at mer level 
hi blocked, but at this depth the lode ia repnted. to be 
about 6 f""t wide, and to cqaoiat DMiilII,Iy of ,ua,t., car. 
rying pyrites and tin up to 1* ... oen'- There_m 
little doubt here that the I-P ..... _oe abo •• 
repJ,"Mellta the .... theriDg of t1ils JQde. The _try rock 
probably co~ded with that ~ with _th of Lbe 
river, and oamecl ala..,.. porcent.ge of dolomite. The 
diaeolntion of thia by the acid .. ater from the pyrites would 
hc!neycomb the rock and allow even the playaical tranal .. 
of the line partiel.. of til' .... hich would be caught nnd 
retained by tbe iron oxide which ~Iaoed the carboust~. 
The hardn_ of the Blate rock on the hanging._n side is 
probably due also to tBe secondary oilica depooited 
throughout it. • ' 

The lode abo ... in the river·bed .. a quarto flll"lllUion, 
and is then followed up the hillside by variouo worlWago. 
The Jim of thue is known .. the Weot Ri .... adit. Thio 
adit ~ iuto thA) hi1loid. on a beariq S. "0 B. At 100 
feot a crosscut g_ off north·_; at 160 f. one "* 
01lt a little soutb of w<llt; whil. at 2. ,.. the drive 
iteelf turne north-aoat, beco_ a ~ lor .hout 76 
feet, and tb8ll folio... the 00_' of the W. for about 
126 f .. t. At this point, w. it ia riP* .beIw the rail • 
.. ay· lin., crosscut. were put out .... tbMat 100 f .. t, and 
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weot abottt 25 feet. It will be ..... from the plan that 
'bore-lIole No.5 0100 penetratea this ground, and, in fact, 
explore. it at a greater depth than the . drive. 

The drive itself for th. lint portion of ito leagtb io ill 
footwall ~untry below the lode. A marked f.tore ia th. 
regularity of the .tratificatiou, whether it be priJDary or 
........ury. Tba .latoo are divided into definite .h_ of 
varyiIog tIaiokn ... from a few iooMo up to 1 foot or ove" 
'l'bey bve the appearance of true bedding-plan .. , and 
....... ble tbe alatoo showing in the rail .. ay cotting above, 
to the _ of ground intrnded by the lod •. 

In tJbe DOrth-eaat croeecute, which cut the main Iod_ 
th_ characteriatice change rapidly ae the lode it 
approached. There io, however, in th_ workinge not th. 
84me clear line of demarcation between lode and country 
rock that &lion in the open quarriee. The atrata are 
lnoken up into inegnIar haada, and tho elatoo outoide the 
lode proper have been altered and indurated. The lode 
roelt itMlf io compoeed of dolomite and quarto, and pyritoo 
in vuying qunutioe. In the No. 1 croeeout, which ia 
nearer the .urfaoe, much of tba pyritoo hae cmidiaed. wbile 
much of the dolomite h .. been dieoolved, 10 the .tone io 
boneycombed, and io red ,with the iron cmide. The . _ 
from the deeper ground of No. 2 croaecut io only a1ightly 
altered, and io more oompact and eoIid. A _pie taken 
frQID the lode in No.1 croeeout gave 0'35 per _to metal­
lic tin. On. from the lode in No. 2 Ol'OOIIOIlt gaTe 0'60 
per cent. Both theee are payable, but only careful and 
.y.tematic aampling, and lOme furtbar work, GOuld guar· 
antee ony delinite tounag •. 

• 

No.5 borebole, as _n from the plan, com .. below th .... 
working». The part that correepond. with the lode ill the 
the tunnel i. from 200 to 210 feet , the lint 5 feet of which 
gave 1'65 per cent. of tiD oside by _iug, and til<' 
second Ii feet, 0'35per cent. Both th ... are payable, and 
t haee reenlta from tba dee,.t part of the mine give .. I 
eucouragement. 

AIlno.t ,ertieally above this adit, and about 50 f...t 
Wow the rai1_y line, No. 9 adit hae been driven ~D • 
bearing S. 6fiO E. This e"tenda right under and ~nd 
the railway, and at the ond • rioe w .. put up, which COD­

....u with open-cut worange on the billlide. The ilnt 
part of the ·adit g088 through g_u for the "lost part, 
hit( vup. being also preaent. Further on deB.. pyritic 



ore W&8 cut carrying good valu .. up to 5 per ""nt. of ti u. 
The rock is of a deDse q uartlitic nature, aDd m .... "ud by 
the pr ... nce of blend. and traoeo of galeDa. 

Above this tUDD.1 the lude h&8 beeD expceed by a amall 
open-cut, which shows it some 10 feet wide, !rith alate 
walls dipping steeply to tbe east. H;g!oer up agaiD the 
railway cuttiDg expoees the lude for a vertical height of 
... bout 22 feet. OD the Dorth side of tbe cuttiDg the lode 
is a880Ciated with dark graphitic slates, permeated with 
pyrites, aDd crusbed out of all semblanoe of regularity. 
On the southern or upbill side fragmeDts of slate, with 
accompanyiDg quartz aDd pyrites fiU tbe lode /iaure, "hile 
a small oeam of galeDa can also be traeed. The strike of 
the main lode here is S. 450 E . 

Above the cutting a good deal of opeD-cnt work baa 
beeD carried on for some distaDoo up the hillside, "hile 
tbe lode bas also beeD worked by shallow tUDDels. The 
geology he ... i. complex. White aandstone aDd fine COD­
glomerate rock oho,," to the w88t, restiDg coDformably OQ 
the slates. Tin-ore occurred in the surface drift here, 
and also in the rock. Considerable quantities of ore were 
WOD from this spot, whicb is really inside the footwall of 
the lode proper. Similarly OD the hangiDg-wall side of the 
lode rich detrital aDd gos .. n matariaJ was taken to the 
battery, and a cutting has been mad. some 15 feet deep. 
Tbe lode sbows well in the soutb end of thi. cuttiDg, 
but has be.n left, since Dot only i. it of pyritic 
Dature, but accompanying the pyrites is a quite 
considerable galeDa lode. This lode has hOeD fol­
lowed into the bill a little higher up aDd worked 
for its galena values. It is .mall, but well-deftned, 
and is said to carry tin as well. Its occurrence 
caused some inconvenience and some anxiety to· the com­
pany, since galena is a most unpleasant anociate with 
cassiterite, but in this case the galena does nct seem 
widely distributed, and it hardly seems likely that· it will 
seriously affect tbe tin product. Up to this poiDt the main 
lode has been exposed by ·surface and undergrouDd work­
ings almost continuously. From now on J:.be ezpoeurea 
.are more broken, and it is. not pOBBible to write with the 
Rame oonfideD". The lode shows clearly up to aDd past 
the line conDecting bores 4 and 3 OD the plan. Where 
last exposed here it .hows blu&-grey shattered slates on 
the haDg;.Dg-wall side, with dip N . 700 E . at 450. OD 

• 



the west side the dip is fil\tter and the rock is more regu~ 
lar. The lode itself i. about 3 feet wide, solid and. mas­
sive, and in appearance the ore closely resembles the com­
pie" unc-lead ores of the Rooehery district. By analysis 
it proved to he a zinc ore with 32'2 per cent. zinc; 2'4 
per cent. lead; 1'0 per cent. tin; 10 ozs. silver. It would 
be of interest to know if tin bas ever been found ill the 
Ro""hery ores. 

Bore No. 3 is in the footwall country of the main lode 
and yielded from 5-135 feet an average of about '5 per 
oont. of tin oxide by vanning from pyritic slate. It is 
di1llcult to link this up with. the main lode. _ 

Bore No. 4 gave low-grade returns from pyritic slate 
from 105-150 feet, and good returns from dolomite rock 
from 175-195 feet. 

Bearing in mind the complexity of the formations here, 
it will he realised that one single lode cannot he expected 
to include them all. The moot marked feature iB • large 
Burface of pyrite and pyrrhotite uncovered on the Blope 
of the hill toward. Renison Bell Creek. The footwall of 
this is not ex~, so that the true dip cannot he asoer­
tained; the dip of the surfaoe expoeed is too ftat to cor­
respond with the main lode itself. It .... m. more pro· 
bahle that this i. a detached ore-body, and not part of the 
lode it.oelf. Similarly with bores 4 and 3, both of these 
cut good ore; the occurrenoes cannot he linked up together, 
and it is not easy to claim either definitely as part of the 
main lode. 

If, . however, it is correct to .. ume that the main 
lode oontinues &er089 these broken portiODS, then pro­
bably bore 6, which cut 1'75 per cent. of ore from 16 to 
60 feet, represents it. This i. just at the southern limit 
of the pyrrhotite e"posure. No.6 edit also cut good ore 
under this same outcrop. 

South of th .... workings the line of the lode passes acrose 
the comer of _ion 1215, owned by the Central T.M. Co., 
and then comes again into the Renison Bell groUDd. 
Tb.... workingB 0 the Central can well he dealt with 
bere. On the BUtf<iCe they appear as two circular pits, 
with well-defined footwall, dipping at an angle of about 
6()0.- This corresponds in dip and bearing with the main 
lode. Th .... pits represent the outcrops of goaa&n forma­
tiona of quite large dimensions, which were tapped by 
edits driven on a bearing S. 3()0 W. from the side of the 
valley. Unfortunately the workiags have heen aban-



doned OODle time, and the chamhero ""CAvated are too 
much blocked and too d ............ for close inapection . 
Thie .... nd.red it dil&euJt to state the char_ of the lod. 
here or ita hehaviour in depth. ·It .... apparent, though, 
that the ,.,...n oontinued to a greater d.pth than eith.r 
along the oth.r portio ... ot th.o main lode, or at the Blow 
formatio... further weal, .. hich will be dealt with below. 
The &dita, .. far .. they C&Jl be uplored, ~ pyritic 
slatea in the vicinity of the gceaan, but no deftnite lode 
chann.1 is .xpooed. The OOUDtry reck here dipo a1lD01t 
parall.1 to the hill.ide at an angle of about 3()0 in a gen_ 
eral direction about N. 3()0 E. The dominant rock at 
the. 'surf""" is the red rock referred to above and marked 
on the plan. * 

Proceeding further 8Outh-east on the line of the lode, . 
tho> Renison Bell ground is again entereil in the vicinity 
of No.8 adit. This &dit g088 in on a bearing 8. 100 W . 
belo .. a big ,,*,!n outcrop. It...- UDder this, and 
then into soft deoomposed yellow 01_, with dip to east, 
which grows flatter .. the tunnel proceeds. Pyrite is 
Mowing on the tip, but the adit is partly blocked , and 
ito eourco .... not clear. Ooeaan is ocattered all over the 
hill here, ... tending down to 80me workinss juat &eroIIIl 

the boundary, to be d_ribed .. Hetherington '. Work, 
inga, The imp.--ion here ill that the tunnel baa been 
driven too high up the bill, and is very poaoibly above the 
main lode if it oontinu .. here. With the isolated OCCUr. 
rences referred to above, .. well .. the definite lod .. , it 
i. quite poaoible to attack an oB-.hoot in place of the 
main body, and mi .. entirely the more valuabl. portion. 
There i. evidence, both here and further 80Uth on the 
Central and Montana ground, of croee-faulting on E.-W. 
li_, but with this goeaau aIainrinJr at the aurface, and the 
rich ore that .. being worked 10.... d...... the hill by 
Hetherington '. Tribute, there C&Jl be no doubt tbat thi. 
i~ a portion of the property dMerVing of cloeer attention 
than it b.. reoeived in the put. 

The questinu, of the further extension of the main lode 
will be dealt with under the Montena oectiona. 

There remain yet the " Big Blow " formatiOJl, and the 
isolated format.iona to be dealt with on the Ren_ Bell. 

The "Big Blow" .... one of the earliest .u-veriea 
<In the property. A amall bId .... me III feet higla. 00111-

-. - -~ - ---.~-----
• Page .14. 
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poeecI of a limonite goooan, with skeJ.ton of q...n., .I<>od 
out wen above the '1Ill'01lIldinc COUDtry. TIbe in part. " .. 
very rich in tin, and the "hole face 011 being oyatemati­
cally _pled .. ve an avenge of 3 pet oent. tin, which .... 
highly payable. 

The 6m impodant work 011 the pwpaRL) """mated of 
tunnels and r_ on au. formatioD. Th ... __ led 
the fact that the g_ outcrop .... the ozidiled capping 
of a large pyrrhotite fonnatioo, and it beoame cl_ 
that the 10ft gOM&DOUI material, from which the tin wu 
euily .. on, very quicldy in depth .. ve place to a denoe 
pxritio rock, oxooedin,ly bard and maaoive, with very 
iti-egial_r ~lu .. , occarring 10 8IIII>Ciated that opecial treat­
ment W&I required to reoover them. The reoult baa bun 
that both at this outcrop and at others di""looed on thi. 
same line up the hillside. only the ondioed ore has bun 
dealt with, and the very large tonnage of unaltered .tone 
otill awaito troatm8llt. 

The occurren... at the " Big Blow" itself, and alao 
above it fUrther up the hill, are 80 similar that they may 
be dealt with topther. AI. to their euct nature, in 
many reopecto they reoemble the mllin lode, and it "ould 
appear tliat they are true lodeo developed on • fault-line. 
TIIII 10.110 oboW very diotineLly in 86veral p1aoea-notebly 
at the " BiB Blow" -in one place the banp,-wal1 io very 
perfeeL, witb omootb .lickemDd... At the bopper won­
ingo hi,ber up the hill pebbl .. and fr-.menta of .lete .how 
on the wall, with every appearance of a fa\llt-ftllin, . A. 
in the cue of the main lode at the rivar level, dolomite 
prevails bere too, and the only marked diotineLion between 
the 100" lies in the large development of pyrrhotite in 
th ... upper workingo.. How extensive thio io, or to "hat 
depth it reaches, i. impoaaible to tell ainee tbe workingo 
have penetrated to no great depth in tbe pyritic lODe. 

Tba ranlt-plane probably extend. deeply, but u t\Jt!re 
appean to be a break in the pyritic _ on the sur­
f.... 80 probably in vertical extent _180, t1afln will be a 
thinning-out of the lode material, and th_ bodies will 
.bow the lano-obaped otructure 80 typical of the half-Iodeo, 
balf-repl_met ore-bodieo pnovalent on the Weot Coaot. 

With .... ard to the -unua$ioaa of the lod., it io prac­
bicel\y -uin tJt.i. the .outha .... termination b .. IKIt bun 
reached. Ooooan 0100... outcIoppiug beyond the pIWBat 
limit., and though the gOlll&n, wbere tested. did not yield 
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tin, it is not only possible, but even probable on the evi­
dence of the field, that at a .hallow depth the tin values 
will come in. The present poeition is that the cost of 
opening up workings and connecting them by tram \\;th 
the main haulage i. 80 collllider.ble that unless a large 
body of goasan i. available, the dead. work anticipate& all 
the profits. If the pyrite& could be treated, then the 
larger tonnage would relider the dead work a I ... impor· 
tant factor. 

With regard to the continuation north, it is evident 
from th. plan that the Blow lode must either cea •• or 
pas. into or through the main lode. Th. ground between 
the point to which the Blow lode can be clearly traced 
going north, and that to which the main lod. can be 
closely foUowed coming south, amounta to about 100 feet 
in e.ztent. In this area there is evidence of east.west 
faulting, while the roeb are .hattared and' twi.ted into 
every form of local strike and dip. This leaves the ques· 
tion of the linking up of the lodes a very open one, while 
at the same time it is not one of great economic import. 
The two lod.. are both ""posed, and their charActer 
revealed-both can be worked independently, and as the 
workings prooeed the 80Iving of the problem of their 
mutual relationahip will give a special intarest to work, 
whose main factor muet lie in the actual profits that it 
yields. 

The question of the value of t.he pyrrhotita ore in tin 
has not been ascertained. Surftu, eampliog would be of 
little aervioe, and no diamond-drill bore penetratae the 
ground here. It is known that the valu .. are irregular 
and would bnlk low, but the ground is very hard, and 
only a .,.tem of regular boring would give a clear idea 
of the average tin con .... ta. . 

There remains to be considered the oo-ealled "isolated 
bodies. .. Their OOCUff8noe has been dealt with in the 
section dealing with economic geology.· All that will be 
done here will be to describe a few typical ""amples. The 
best .,.posed of th... is probably the lO-oaI\ed pyrrhotite 
lod. in the east end of the railway cutting. The toe of 
the cutting on the south side .hows, under 2 or 3 feat of 
detrital matter, .late country greatly broken aDd shat­
tered, and carrying iron pyritae .moughont it in amaI\ 
-- and in patches of colllliderable me. This emnds 
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for about 50 feet, and then a solid m... of pyrrhotite 
occurs about 25 feet long, and rising up 15 feet from 
the bottom of ~ outting. Slate, broken and oarrying 
quartz and pyrites, then comeo from Iii feet up to tbe 
90 feet mark, wbere a fault-plane, witb .Jigla~ dIp to the 
east interven.s, and is followed by more regular and 1_ 
mineralised strata. To tbe soutb, No. /; adit and No. 1 
bore show DO continuation of any similar pyrrhotite body j 
to tbe north, No.5 bore shows pyritic slate witb tin, but 
no solid pyrrbotite. A drive in below tbe railway sbows 
no downward continuation. This pyrrhotite m&88 stands 
AI a maaaive kernel in the miner.Used slate country, dis­
tinct from it, but with no clear source to explain ito 
origin. Tbe term ftoor can hardly be applied to it, since 
it has no apparent connection with any stratification : it 
is not a lode, tbougb a fault·plane seem.. connected with 
it. It is rather a mineral cancer in the country rock, fOT~ 
ming a localised mass of completely altered cbaracter. an,j 
incidentally carrying in this case quite a comiderable pro­
portion of tin . Specimens from the south side of the 
cutting bave yielded over 20 per cent. of tin, wbile average 
samples over tbe wbole widtb bave given 3'8 per cent. 

Instances of similar occurrences are plentiful on the 
field, tbongb tbey vary in minor characteristics. No body 
wu in un mineralised .country, tbougb they may poesibly 
occur. They were regarded by Mr. Ward as floors . 
brancbing off from vertical feeders. They seem ratber to 
be intrusive developments in a belt of country permeated 
with mineralised solution'S. In such a case the intrusion 
would ill many c.... follow tbe bedding planes. and in 
consequence floors frequently occur, but in many otber 
ca..~ the principle does not apply, and no immediate 
reason for the shape or dimensions of the occurrences j~ 
revealed . 

On tbe property, about 100 reet soutb of tbe cullting, 
a pyrites ftoor sbows in a small face about 8 feet bigb . 
Tbe pyritea is 2 feet thick, and is overlain by bard . ftinty 
slate, 2 feet tbick, witb seams of quartz. Above tbis 
comes 1 foot of darker slate, with seams of pyrites, as well 
as of quartz, aod above this 3 feet of grey twisted slates • 

. altered and displaced by seams and patcb .. of quartz. 
Tbe big pyrrbotite body near tbe main lode in tbe 

vicinity of No. 2 bore is probably an isolated body more 
or less conformable with the strata . 



The next occurrenoe of importaDcie ia on the ..t fall 
of the main lIJIur due ... of the uppeI'IIlOIIi wor...... Dn 
the lIJIur; a large pyriQc and pyrrhotite body ia ~ 
lMre by an open ...... t. meaauring about 70 feet oq_. 
Much of the pyritea has weathered· to a bIaak clay-lik. 
maea. with aahioal ecyotaIa of pyritoo otuddooJ Qrough it. 
Dolomite ia ".-eDt .. oogregationa. and in ..... place .. 

• a band 18 iDobeo wide. A galena lod. l"UlUI _ the 
BOuth_t corner of the exp00ur8 in a direction by mag_ 
netic compul 8. 300 E. The whole pyriteo maea goeo 
under the olatoo at an angle of about 60". while eeame of 
pyriteo spread up from hel_ into the Ilateo above. 
Won.. as usual. was cheeked ... the .-an was c11l1al"ed 
away and only the pyritic ore remained. but the occur­
rence has all the appearance of an inchpendent ore-body. 
The goeoan .... payable. and a rich aeam of pyrites 
several inches wide was eucountered below, and roughly 
parallel to the galena lode. The value of the main body 
of pyriteo ia unknown. 

In addition to the above formatiana. all Of which have 
been opened up to BOme collOidarable extent. there ia the 
" western lod ... on the west bank of the Porphyry Creek. 
This is a m&88ive gOasaD outcrop, with main axil bearing 
north-weet. and diatinet from the other ore-bodi .. on tho 
property. 80 far the values diaclOllOCi in it by a short 
tunnel and a little IUrface work have not been good 
enough to warrant deflecting more work in this direction. 
but with the erratic nature of the 80Hano BO •• n esteb­
lished by now. a large body of ·thia character well d_rves 
~Ioler investigation. 

The above il a brief d""';ption of the ore occurrences 
on the BeniBOn Bell property. Many points have of 
necessity been omitted. oinee the limits of the report 
require it. The detrital material which il now n~rly 
OlthaUBted. and the brief outlin. of tho plant are dealt 
with with thooe of the other mineo. and 0&11 for no oopar_ 
ate mention here. . 

The ultimate future of the property rests on the treat­
ment of the pyritic ore. and the economic limits in thio 
respect a,. also conoidered generally above. The question 
ari ... though. specially with this property. &8 to which 
would he the beet point of attack if the treatment question 
were aatiafled. a c . f oouree of oupply tho ' main lode 
worked from the Nest r 'ver adit level _rna to oIer the 

• 



67 

best prospeelB; a steady tonnage would probably I", 
IeC111"8CI from here, and the quantity of ore would be lar· 
ger aa th. aClit waa pushed further into the hill. 

For a further source, the south..eut workings seem 10 

oller the most promiee. The pyrrhotite bere gave good 
values at the surface. No. 6 tunnel disclosed lOme good 
ore, whil. No. 4 and No.6 bores al80 paeeed through pay· 
able value. . If ore from these localities can be mad. to 
yield a profit , the other BOurces of supply conlil also be 
brought in, and the life 'of the mine would be •• timated at 
a span of many years. 

(2)- CBNTBAL TiN MINING COllPANY. 

This property oomprises 8~ion 1215-36 acreo--oharted 
in the name of A. W. Taylor. It embraoes the lo ... r por· 
tion of the valley of the ,Renisoq Bell Creek, and on both 
.id .. of th. valley tunnel. have been driven to intenect 
ore.bodies. Most of th_ workings have now been aban· 
doned and accees to them i. dangerons. 

The geology is dilIicult to interpret. The red r""k 
510pe8 down with dip lUuaHy to north-eaat. on the Renison 
Bell .ide of the valley. The aeme red rock abo... on the 
east side of the valley, but the dip here ... 1118 in plaoes 
to be north·west. and is much· broken and disturbed. It 
would appear that there baa been folding here with pro· 
bably some local faulting, which haa broken up the rock. 
on the western side of the creek and left the formationa 
irregular there. Reference has been made to the diabase 
dyke which runs through the property. and to the fact 
that there is some doubt as to its geological position. If 
it belongs to the basie rocks. it might eaaily be a factor 
in this local diolocation. In any case there _me to be 
a definite line of lode occurrences on the _t .ide of the 
creek, extending 'rom the Renioon Bell township nearly 
up to the southern boundary of the MCtion near the divid· 
ing ridge. The occurren_, thongh, are irregular, both 
in continuity and in val""". There is a bold gossen out­
crop clcee to the track which is reported valuel_. A oon­
siderable tonnage of gossen .... won from some of the 

. other faoes 'along the line, but the quantiti .. taken w,re 
not great before pyritic ore came in, the value of which 
waa not asoertained. It seems pueble that in some ..... 
the dip of the lode ia into the hill, and that the tunnels 
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have not been pushed forward far enough to reach the ore. 
No work is at present ~iDg done on the east side of the 
creek. 

On the weet side of the creek, three tunnels have been 
driven almost vertically above each other to tap two lens­
shaped developments of ore that occur on the line of the 
main lode of the Benison Bell mine. These tunnels pass 
through about 20 feet of red rock at the entrance, dipping 
nearly parallel to the hillside at about 250 . After that 
comes slate country. The ore was worked out by two 
large chambers, shown on the plan, and referred to 
above,* which have fallen in considerably. The openings 
afe about 30 feet in diameter at the surface. with weB­
defined footwall dipping at about 500 N. 3()o E. Theee 
workings yielded payable ore, hut have now been ahan-
doned. . 

Further south, and close to the western boundary come 
what are known as Hetherington ''8 Workings. These afe 
now being worked on tribute, and very good profits are 
being made by the tributers. The ore occurs at a pecu­
liarly complex portion of the fi.ld. The Benison Bell 
main lode seems to have given out; the line of the well­
defined quartz lode of the North Montana workinge trends 
in this direction, but the intervening country is very 
broken, with cross-faults plainly showing, while other out· 
crops of pyritic ore occur sporadically around. 

A long tunnel wa~ driven. here some years ago, but 
missed the ore, which was opened up by surface work. 
A branch tunnel has now been driven under the gossan, 
and rises put up to connect with the surface workings. 
Gossan extends up the hillside, above which has been 
proved to contain tin values. The whole formation rather 
has the aspect of the final phase of a Sat-lying pyritic 
body, which has weathered .in Rilu with a gradual con· 
centration, mostly mechanical, towards the lower end 
where the tribute party is now working. P088ibly there 
is a connection with the pyritic ore disclosed in Benison 
Bell No. 8 adit higher up the hill and a little further 
north, but on the whole the ore-body hears the aspect of 
an isolated body developed in the bedding plan .. with tho 
covering beds completely removed. N eedl_ to say • he 
·adjoining goesan on tho Renison Bell property dMOl'Vee 
tho close examination which tho manager is now preparing 
to give to it. 
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(3)-MoNT'\NA TIN PROSPECTING S\"NDIC.\TE, N .L. 

This company holds one section, No. 1342,. , 78 aor"", 
and water-rights for 7 heads of water. The section lies 
between the Benison Bell and Dreadnought.Stebbins hill. , 
and includee the dividinlt saddle between the Benison 
Bell Creek and the Montana branch of Dolcoalh Creek. 
The water supply i. drawn from the small creek. that 
drain the western slopes of the Commonwealth Hill, and 
i. of neceasity a rainy weather .upply. 

The working. are divided by the valley of the Mon· 
tana Creek into northern and southern portions, and are 
shown on Plate I . of the attabhed plans. As usual the 
geology is very complex. 

The work in the past has been confined almost entirely 
to dealing with the surface detrital matter. The natural 
concentration haa been relied upon either by releasing the 
fine tin from the quartz, or by producing an enriched goa. 
san from the pyritic bodi .. to yield a product with sulli· 
cient values to be treated by a small cru,l1ing and con· 
centrating mill, The company plU.based • ine battery 
plant, and have it on the ground by their old plant near 
their southern workings, but so far have not been able 
to erect it. The preeent mill on the northern fall of the 
saddle screens out the coarser detritus, which is .tacked for 
later treatment, and then deals with the fine dirt on tables 
and .trake.. This i. far ahead of the older methods Oil 

this field, which relied on sluice-bozes. and serves its pur­
polO well, but the era of surface workings, though it may 
be dragged out for some monthB or even some yean by 
uew discoveries on the property, is already largely a mat­
ter of the past, and for that reaaon 1 ... s€r_ is laid on 
it in this report thaI) on the prospects for the future. 
Th ... can only be gauged from the ore deposita exposed 
by th .. e •• me detrital work •. 

The chief exposures are as follows:-
(1) The North·West Workings, comprising three 

open-cuts near the mill. 
(2) The Main Northern Workings. 
(3) The Southern Workings, 

(1) Of the North·West WorkiDj!' the northerumost, 
close to the weet boundary, seems to he a 1I00r formation 
of pyrites dipping N. '60 E. at about 3()o. The IlatAII 
above show normal dip to the _t, probably due to thi. 

• 
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local intrusion. Residual quartz crystals show on the 
surfa"" of the pyrite •. 

The next workings, a little further south .show a dis­
tinct fault ·tiMur. and acoompanying lode which i. dev~. 
oped with a bulge .of pyrites near the oentre. This _ms 
to be mainly a quartz lode about 3 foet wide, with a dip 
of 76 del!'"_ to the north. The surrounding _fata are 
regular with ht dip to north.east. 

The third workings,.a little east of the above, are being 
drawu on now for suppliee of ore. The geology here i. 
obscure. There iI evidenoe of quartz intrusion in 
puckered slates, and ag&;n in m";w quartlite which 
overlies a big pyrites formation . The dillieulty is to 
decide the line of intrusion. It -. to be on a fault. 
plane nearly _ and west, with dip about 700 to 'the 
IOUtb. This is quite at vari&Doe with the usual trend of 
the lod... but harmonieee with the Irntralar character of 
the oountry rock in th. neighbevbood. It is probably 
oonn~ witll the main fault of the northern workings. 
An old tunnel here appears to have p...d through pyri. 
tee · and ankerite. and is reported to h .... yielded ore worth 
~ per oent. 

(2) The Northern Workings.- Theoe oocur c100e to tbe 
track on the fall from tho .. Montana Saddle" down 
towarda BenilOn Bell Creek. 

I 
The surfaoe has been worked up here from a stretch 

about 250 feet wide, leaving little wanda of bard, barren 
rock betwoen, until the worltingt II&rl'O-.I in to a cut 
lOme 12 feet wide aIonpide a 1 .... &lid weIl-delined fault. 
plane. This ~ault-plane is on a beariq N. 160 W., with 
a dip at 550 nearly due aortAl. h \be fault-plane is 
developed a typioal quart. lode witb ..... 'luartaitic rock, 
quartz·invaded slate, and 10 .... pyrites -.ompanyiAg it. 
This lode iB on a ooDliderabie toaIe, and with clear evi. 
denoe of good detrital vain .. , it deoerves more attention 
before it is regarded u unprofttable. 

In the _ern portian of the workinp, two more fault­
p1aneo are clearly developed, with etrib abont N . 700 W. 
and dip nearly vertioal. Between \heoe two io a nearly 
borilOntai bed of pyrites u:pooed ia -'ion by the work. 
ingt. The alatee aIxwe .... shattered. TIUa wII01e oorner 
-.n. to have been a f_ of illtrnaioa, ... ito a fa"onr. 
able .pot for uadwgt'OuJld ~ . . 
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(3) The Southern Workingo.-Theee were the most 
extensive, and a eeparate sketch has been prepared "f 
them. The surface covering here has been .. \moot com­
pletely removed over an area of about 4 acrea on a ~p 
hillside expooing the underlying rocks. A tunnel was 
also driven, hut unfortunately this has been compl~"'ly 
blocked. 

'The workings ill! ~trBte most of the features that occnr 
on the field. Th. hILracter of the country rook chang .. 
from regular, even J' lOdded slatee at the south end, to 
cruahed and broken rock, with dip and bedding moot 
irregular to the north. In the north ..... t corner folding 
haa made the pontion even more complex. The red rook 
referred to above appears in the south·east corner, and 
.Iso right up in the western Iimiu.. At this point it bor­
cI'Jrs on a rock distinct in appearance from the clay alates 
of the lWuthern parts. which under the microscope resolves 
iUoelf into a crushed and altered tuff, whioh can beet be 
ranked as clastoporphyroid. Further down the hillside, 
to the north, a tuff rock 'occurs, which haa suffered far 1 ... 
alteration, and shows the coarse included fragmenm of a 
typical rock of thil cI .... 

The lode characterisations are also well illustrated . 
There are fault -liues, with little or no accompanying min­
eralisation; quartzitic lodes which mayor may not al80 
be fault·fi88ures; quartz·lod .. , accompanying faUlting; 
and large pyritic developments of m881ive pyrrhotite. 
The dimenoion. of the.. latter are shown by the 01"088-

section, whioh does not, however, explain them. With the 
absence of the underground informatioD which the tun­
nel would have yielded, it i. very difficult to arrive at a 
tatisfactory explanatioD. They may he distiDct l_ 
or paraUel lode>. Th.y may be the same ore-body eep­
arated by a complex syotem of faults. On the wilole it 
would 188m that th.y are distinct len... d.v.loped in 
another focUi of intruaion, the evidence of which Ii.. in 
the crushing and alteration of the alatee to the 1lorih. 
Th. lodes eb1y .:rlend vertically at 1_ the __ dia­
taDce.. . horisontal length, and may be ouoceeded 
then by mineralised OOUDtry luch .. oecun in th. Reniecm 
Bell low.r workingo. In any caae a v.ry larll8 tonnage 
of pyrrhotite ore i. already shown h .... in the f&eel 
e1poeed. 

The valuation of the ore is only poeeible either by bor­
iDg or driving through the ore· bodies. Som. repreoen-
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tative samples of the ore were taken, but no quantities 
can be based on these. The results were as follows:-

( I) Quartz Lode __ _ 

(2) Pyrrhotite __ _ 
(3) Pyrites __ . 
(4) Pyrites _____ _ 
(6) Pure Pyrite _ _ _ _ __ 

Pe r cenS. 

0-45 Metallic Tin-
. chemical assay . 

1-00 
0-40 
0-61 
0-51 

There is danger in these surface samples from mechanical 
secondary enrichment, but they indicate the values to he 
e~pected_ 

In addition to this, some most interesting work was done 
on the pyrites rrom here by the Mt_ Lyell Co_, and the 
figur.. were supplied to me by the Montana manager, 
Mr _ Cooper_ They were &8 rollows :-

• 
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~; ANALYSES OF MON7ANA TIN PYRITES S.UfPLES 

/t7 0. 1 . .variA A'ru/ RQb~rtlum'8 Cut. 
-- ~--

._--
Tinu Tin .. ~ Total Tin 

Sulphur, Sulphide, Ozide. Contf'ntl'. CopP'"r, Antimony. Anenic. Bi"muth . Lood, linc. . /. .' . /. "/ .. ./. . ,. "/. .,. "/ . ., 
• ,. 

-----
I 

---- ---- '--,-
8!1'80 0'441 0'816 1'<67 2-86 1-40 1'48 Tnoce Nil :0; il 

, 86'88 I O'lI84 I 0'186 I 0'419 

No. i, Lmrtr PfU."t, 

O'j() I O'·U I 0'18 I T ..... I Nil I Nil i 

No.8, Top Fa,.,. 

29'17 I 0'094 0'_ 0'298 I 0'08 0'49 I 0'21 0-48 T ..... I Tr.aoe " 

No.4, 1,lftnt!1 Fa":f'. 

84'10 I O'I~ I 1'090 1'272 0'42 2'69 I 4'96 0'96 I Tnce I T...,. 
i - - - - -- . 

)fe-Ihouru(' B.O., 11th July, 1913. 

~ 
~ -'. 



It ia not. olear .. boo ... tJJ.. ampl .. came from, but they 
...... ch ....... for their .ul~ur valUN, Bin .. it W&I sulphur 
that waa requ,ired. One unportant point ia the occurrence 
of tin u aulphide. It had b&on npp...t that otannite 
did not occur lID the field, but the diIIcuIty of conoentratioll 
in lIOIIle __ wh .... the chemical _y gave hirh reeulte 
gave riao to doubt on thia point, and th __ yo _bliah 
ita preeence. To confirm tIiem, _pie 2 abo ... "III _yed 
by Mr. Reid in the Geological Survey Laboratory, and 
yielded 0' 10 per cant. of Un aulpbjde. A ~ple 01 
pyrrhotite from the Renieon Bell outt.ing gave 0'" per 
cant. tin oxide and no tin sulphide. The beering of the 
..... nnite on concentration, with or without r0aet4ng, requiree 
invettigation. 

D"",,<>mbe &: Maddoz Sect""'. 

Thi. lIOOI:ion, numbered 1963-., of 80 acree, ia held in 
the name of Duncombe and IlUddox. Then> ia aIoo a _ter­
right drawing ita aupplies from the bead of DoIcoath Creek. 

No work ia at p'- toki,. plaoe on the -uon, but 
·a col18iderable area baa been expc.ed by the working of the 
surface detritus a few yean ago. The workinl!' are in the 
north.- corner of the oecUon, -cloee to the Montana 
bnnndary. The undwgroond work compn- a tunnel 
about 80 feet long, and a ries to the 1Illf_ from it. This 
t1ll1Del was oampled by the writer in 1910 in 5-1eet lOotion •. 
In three section. it yielded 88 follow.:-

(I) At the face : '2 per cent. metalli. tin, chemical 8888y. 
(2) 30 feet from f"",,: '3 per oent. 
(3) 63 feet from face: '15 per cent. 

• 

A rise goes up from the tunnel, but no samples are avail­
able from here. At the anrfaoe much of the oI&te country 
i. intruded with q""rta and pud<ered oIatea, while what 
appean to be a definite fault or filllUl'e lode cr_ above 
the twmel, bearing S. 50 W., with nearly vertical dip .t 
70 degreeo to the out. It ia up to 1 foot. wide, filled with 
-. of quarto, with .... """""'panyiDg tourmaline. 
Simil .... parallel __ run through the country over a width 
of -.... 10 feet, and veina abow in the rook over a width 
of 50 feet. Very little pyrites abows in moot of the rook. 

A quarto porphyry dyke is a _ked feature on this 
claim, and exton ___ the boundary into'the Montana 
1_. It bean N.N.W., and dips steeply to the out. Ita 
width ia about 2 feet, and it haa split in _ place into two 
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branohes, which eeem to reunite. A point of considerable 
i.nterest is the fact that the dyke aho •• local cruahing. 
fbi. local cruahing has been regarded in thiB report aa 
due to the intrusion of the lode miDeraia. It .eams here 
thet the dyke action was anteoedent to the crushing, though 
with •• mall dyke, Buch as tbis, CO<)ling would be rapid and 
the priority might b .. vEry ahort. . 

The detrital material includes almost every variety of 
weathered and banded Blatea and quartz. 

Some of the tin aaved was coarse, but the majority .. ems 
to have been fairly fine. The tailings were .tacked, and 
later on some of them were screened and treated by the 
Boulder Company. Only the very fine ",reenings were 
payable. ' 

It I88DlS clear in this case that the lodes centering round 
the fault fiaure were the'80uroee of the tin, and that Datural 
concentration on weathering made the detritus payable. 
There is no need to suggest any actual solution and rede· 
position of the tin ore. The partielea would cling to the 
irregular surface and sink in the cNvicea 88 the rock 
decayed , while their higher .pecific gravity would delay 
the progreao of the larger fragment& down the hill.ide. The 
alat .. are bedded aom~hat ftatly here, with general dip to 
the north-east. It was thought that an interbedded lode 
might be reoponaible for the ore, but the rioe did not reveal 
this , while the values of tin found in the tunnel, low as 
they are, probably represent the veins that show on sur­
face. 

There i. allo a tunnel going into the hill on a. course 
ne&rly~ue weat, on the -BOuthern fall from thEse workings, 
but it doe. not appear to .bave revealed ady ore . 
• There is aIao, nEBr the southern boundary of the .action 

where !.\Ie Dolcoa!.\l Cre.ek croooeo the line, a lode occur· 
reuce .;ontaining q'usrt&, aiderite, pyrite, and blende; too 
li;ttle ..... k he. been dODe to estimate tloe value of thi. lode. 

(4) - ])READNOUGBT-BoULDEB T1N MINES AIlALGAIiATED, 
. '. N.L. . 

. (<I) ;Bault,ltr Lrm', 4086, 16021 CrIB. 

, ThO; conaolidatod I~ im:lud';' two leu.., of wlrich the 
aouthern w .. originally known aa the Dolcoath property . 
Th" workibp in thi. part are still apoke 01 III the Dolcoath. 
The northern or original Boulder -...... will be dealt with 
fim. 
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Tb. general geology of the eoction p_ DO opocial 
f .. turoo ; the th.... maiD workinge are l.-tAIci on either 
lide and on tbe end of a Ipur rUllDing d..... _th from 
8tebbiDO' Hill. Tbe "pur io compoood of a1 .... ~ are 
much intruded by quart. · aDd gnatly puckered by the 
pNMure aooompanying the intruaioa. The diabaee dyke 
trav ..... tb. oection. ohowing boot in a l1O"n D1lttoing a ohort 
diotanco lOutb of the old mill, whero it Iplita mto two 
branch... Tbe coune of thl> dyke io lOIDewhat ourved. and 
it p._ over the eaotom boundary of the -.lion. It it 
doubtful wbether tbe occurreu_ bero bavo any ayoteDlatic 
or otbor oonnoction with thOlO of Duncombe and Maddoi 
or tbe Montana . If there il any Iino of fracturing here. 
it would leem to be one whicb ~ along tbo wootem 
aide of Stebbins' aud Dreadnought hill •• but it io probM>ly 
.. ter to regard the occurren ... round here .. belonging to 
a separate focuo of intruaion. 

MaDy of the old working. wore in·~ble. and DDfort..­
n&tely there io no plan of the worlrlnp OIl the pl'OpOltJ, 
ea that eVen their location ou the attacIied plan io app ... zi­
mate. They will be briely oummariloed ;-

The moot importent ia a Ioag tunul of 766 feet, dri_ 
from a point in DoIcoath Creek near the lite of the prooent 
mill in a directiOil approximating to that of the northern 
lid. lino of the _ion. Pyritoo formatiODO ..... out at 86, 
210. 267. and 464 feet; and 4 feet of pyrrltotite at 696 
foet. No record. of any val_ appear to be available. 

A tunnel wal drivon for 236 feet from cl_ to theJ'uoc­
tion of Gormanoton Creek with Dolocath Creek on a irec­
tion approximatmg to IOUth-...... Thio w .. to prove at 
depth a lode which foil""" the coune of DoI_th Creek 
and ""OWl as a ... rtical pyrm..eite an4 pyritic form ...... 
eame 8 feet wide. Thio .... ~ on in 18911 by Mr. 
Montgomery. 'who .tatoo that It carrieo gold and .IW1'. 
Tho lode io cut elf by .a fault jut above the in1l .... of Gor­
manlton Creek. 

In neither of th" above ..- do .,.-.tic -. appau' 
to have boon carried out aa to the tin COIItoata of the auI­
phide oroo. If the w~ of tJ.-. • ..-.. _ ia COII­

templated. " ~uI _pIiq of ...... pmane .. u.. ill 
• ODe of the Ant. .... to lie uJulort_ . 

The maia workilJp .. thia oection are _priloed in tJa_ 
.,......,... with ........ d tunnelo. known .... Old Mill 
Working<. the Tram Workings. and tbe Cable WorIdnp. 
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(I) The Old Mill Workin,. ...... situatedon the billbehiad 
the old mill. They compnae th ... opeD-eutI, which give 
prob&1I1y tile beet ilbuintioo of tile ....... of ocourrenoe of 
tile _ that can be found Db the tIeIcI. '1'lMn ia .180 a 
taall81 driven fM 118 feet below the "orkiJIaIi, with a con­
IMCt.ing riae to the 6rat of them. This tUDllei ~ DOt go 
far enough to prove any but the 6rat OCOUl'NnDe of ...... 
Thi. oI!currence, now that the .urface detrilus haa bee 
worked away, .how. as a vertical face of den"",yrthotite. 
with hard greaniah 'quartsite, to the thickne .. 0 about 2~ 
het overlying it. The face i~ 16 feet high in placea, and 
there ia • diatinct steep line of demarcation between the pyr­
rhotite and the ourrounding .Iatea, which are bedded more 
M 1_ harisontalry. The a1atea are broken up in the 
vicinity of the ore-body. The tunnel l>elow .hoWl no 80lid 
m .. of.'pyrrhotite, but from 122 to 130 feet a hard vein 
atulf wi~ pyritea and other minerals. Thia may be the 
origin of the sulphide.ore which developed in the bulge 
expooed in the out above. 

A litl.le to the _ of thia, a narrow out, lOme \0 feet 
wide, haa been puahed in on the level tin at the end a 
face of rock about 20 feet high i. expooed. This face ia 
ahown in the accompanying photograph and altetch that 
illustrates the photograph.- It is the beet example of .Ito 
mode, in which the quarta and I,'yritea invaded th" a1atea, 
and twisted and turned them m every direction in the 
coune of that intruaion. The ma. of qnarto, ahout 3 feet 
by 2 reet, in the right-hand bottom corner, haa aqueeaed 
into the .Iatea tin the cleavage planes have been puahed 
round to roughly contour the intruded m.... Moreover, 
a fragment of the quarto vein, about. inches wide in the 
centre, yielded 30'3 per oent. of metallic tin. ocourring in 
coarae particl... in a granular aggregate of pyritea and 
quark _ 

North of thia again a cut goes in which akirta • pyrrhotite 
formation which .... 1118 to be dipping to the .eat. Here, 
.. in the other part., the working. have been directed to the 
goaaan. and detritua, and do not e"plore the pyritic 
ore. On the whole, there appears to be • line of lode here 
bearing approrimately N.N.E.. from which the big 
pyrrhotite face i. an oIfBhoot. There is e\e&r\y maab 
irregular faulting, and no certainty ~n be ....."ed for 
behaviour in depth, but the tunnel ohou1d undoubledly 
be puahed on under the rich quart&ite veillll, and there i. a 

• Page 33. 



really good chance either of the rich wins of ore continuing 
down or, what is more probable, a wider d_tnination of 
those' veins with still sullicient values to yield payable ore. 

(2) The Trkm Workings.-Th_ are on the backbone of 
the spur running down to Dolcoath Creek. A considerable 
tonnage of coarse detrital ore was .. on from here and sent 
to the battery, but the working. are not being drawn on at 
present. A. far as oue can judgt, this ore .... ohed from 
a pyritic lode which dipB into the hill at an angle of 
40 degrees in a direction north·west. This anglo of dip 
would leave a large accumulation of detrital material &1 

the country weathered away . The lode appean to be at 
least 6 feet wide, and to be cut off by a croos·fault at the 
northern end. The detritus waa shot down a p&88 to a level 
below, and a tunnel was started to come in under the p&88 
and exploit the ground . This work wao not completed , 
and probably a better location for exploring the lode would 
be to come in from farther west, as near &8 poeible on the 
structure of the lode, with the object of picking up its 
extension . The slale country is much intruded and 
puckered .t this. point. 

(3) The Cable Workings.- Th_ workings are Bituated 
. on the east slope of the same spur &8 the others. and are 
at present being used as a sou"", of .... e Buppli... The 
workings are shown on the accompanying plan, but in spite 
of the amount of ground that has been opened up, it is not 
easy to detennine the character of the occurrence. So much 
of the ore i. heavy gOBB&n, which coats everything it touches, 
that the strata. are conoealed and the character of the rock 
hidden. Where the surface workings at the top of the hill 
have exposed the Blates, friable quartz and pyrites .how 
with the gossaD, and the formation appean to dip irregu­
larly toward. the eaat. In the tunne'la below dolomite ahows 
on the footwall in No.1: the goasan Jone is still strong. 
but pyrites comes in in places in dense maaaea in the foot­
wall. Magnetite also occurs. At the northern ond of the 
drive the lode-channel still continuel of the lame width, 
carrying gosaan and magnetite. but the ore is poor in tin. 
In No. 2 tunnel, lower down the hill than No. I , simi. 
1ar features show J but a sharp tum OCCUR at ODe point, 
which may be due to a croas·fault. Gossan and pyritoa 

·constitute the lode. 
The work of the next few months ahould help to explain 

the position more. The goesao bodiee are considerable in 
aize, and since the outerop of tho lode follows the olope of 
the hill, the oxidised zone is drawn out and rendered more 

• 
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productive. StiU, with the limit. of the oxidiledore clearly 
drawing near, opportunity mt>uld be taken, while thia work 
00 near to the mill is proceeding, to _ tholOUlhly the 
value of th. pyritea uooeiated with the~. If it. 
appears payable, step" oouId be taken to deal with it. There 
mould be .. large tonnage of this ON oomprioed in the or.· 
bodi .. acceooible by tbeoe tnnnels above, bu.; in addition, the 
long tunnel referred to before cannoP be far from the line 
of the lode if this prese ...... ito .... terly dip, and a IittJe 
driving from the end of this tunnel would prove clearly "hot 
is happening in depth. 

All theeo three occurrences are full of promi .. if proper 
me&D8 can be provided to deal with the .ulphide ore •. 

(b) Th< Do/cooth or Southtrn Portion ol'h< SectiOfl., 

The general geology of this section compri ... the Dundas 
slatea, but a belt of gabbroid rock follow. the course of 
Dead Man'. Creek down to ito junction with Gormanston 
Creek, crooaing the section disgonally; and an outcrop of 
clastoporphyroid occurs in the oouth-eaat comer. In addi· 
tion, what i. probably a continuation of the quartz por· 
phyry dyke prominent on Duncombe and Maddox section 
i. exposed cutting the gabbro . 

The chief workings are shown on the plan. After rising 
~rom the gully of Dolcoath Creek there i. a small exooeure 
of comparatively flat ground, along which passes the'" track 
to the Confidenoe Saddle. On the 8at two small workings 
show. The first comprises an axinite lode about I to 3 
feet wide, with steep dip", and bearing S. 19o E. This W&B 

trenched along for about 100 feet, and a small aboft then 
put down . The axinite is pink to grey in colour, honey. 
combed in parta, and acoompanied hy a green mineral which 
i. probably tourmaline. This lode extend. into the under· 
ground workin!!" further up the hill. 

A short distance _ of th .... workings .. small cut haa 
been put · in on a pyritea formation. Too little work haa 
been done to make clear the character of the ore.body: the 
strata of the slate are confused, and the dip of the sulphide 
ore is doubtful. Som ... of it i. den ... pyrrhotite &iroilar to 
tbe ore found higher np the hill. Ana .. ical pyritea i. 
present here in considerable quantity, and is regarded as 
a first-rate indication of tin. 

Higher up the hill occurs an o"",,-cut with extensive 
tunnelling below it. Tbeaeo workingo an th. in ..... important, 
and a coDBiderable quantity of ozicliaed and detrital ore was 



hm "'11 '- ...... tII...w •• rld. _tt.ry. The open-
cmt -.m- a I ..... PYlThotite bodJ, tile ~ __ 01 
which _ to be S. 170 W. At die eooiil ." tM GIlt the 
_~d f_, ....... 25 feet high, ........ tile .te _tcnari.., 
to _6 extent the pyrrhotite body, wida ...... of faultiq 
.. well. There ia a ohallow ohaft ounk ....... _ nort.h ana 
of the work.. · and right in the centre a ,.. dowIl to tM 
IUIclerfl'otmd wocb below. A 'P' .men fl'Olll the pyrrhotite 
here yioI.ded 0'66 per _to mehHic tin. , 

The workiDp lioilow _ uteui ... , but haft INpl1 
fallen in, and are a chaoe of mud and water and ratteD 
timber. Over 330 feet of .driviq and ~ appear 
to have been done, two n... put through to the IlUrfaoe. 
and a small winze Bunk for 6 feet. The axinite vein 
referred to above WAI eDCOWltereci -u tam. in the 
tUDDel, and driven on for lOme diat&noe. lII .... ve 
pyrrhotite, and olate with pyrrhotite, __ aIao _un· 
teredo Good on> ia IUd to .ha.ve ...........,.j in -u pl_, 
but it ........ that h.e, teo, the fao* that appli_ limited 
__ t to ozjdjeed ... &aouated all the wad<, and if 
.. reful eamplinp of the ouJphide ... __ macIe, thy do 
not appear to be ACCeMihle. All the. WOIIiIiDp ItucI on a 
oiJnilar footing with moot of the otbon of tbia cIi8triot: 
zon.. of very great poeoibilities if • cheap meIoIIod of 
handling the sulphide one can be .... oIved. . 

Leavi.., th ... workings and going about S. \l()O E. fao; 
200 yard., a little cut only about II yarda equare ...... 
on the hillaide. The AUrfaoe clay haa fallen in and obocnred 
the rock, but the cut .AI remarkable in that fragmente 
of some of the boot tin on> _ m the dUotrict were Iyl.., 
on the ground beoide it. It ooourred as de .... bid ....... 
• i ve ~terite in cryot.alline quart., otained green in p&rta, 
poooibly from tourmaline, and with &oft yeDowia\a noidue 
in other plaoee, probably due to the d_y of ..-ica\ 
pyrites. What the extent of tJaia _ may be ia quite 
unknown, and the man ia de&d who 1IDOO1NIred it; but the 
grade of the atone warrant. pl'Olllpt attention to' diaoover 
it. extent. 

Further _th ..... from heN, and _ the plly of the 
Deed :Man '. Creek, a omaIl tunnel about 25 feat IOIIJ haa 

. been driven in tM hilloide. The olate S. 01 • hard, b1aaIt, 
aIlerty natare, probably due to the ~ of tile pW-, 
and in part. pyrite. anel goaean .. ~. 11 .... of tile 
ppm. appeand to be miopidtel (-the ......-I vaiWy). and 
a aample yielded 0'6 per _to ~ tin. Tile tatent or 
gen .... 1 average value of the occur ....... DOt' nOWll. 

J 
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(c) lJreoJrw"v/o' I.,"",. 
ru co ..... lid&ted oocticm. No. -6964. of 2H _. in the 

D ...... of C. Brumby. compn.. tIaree ~'IIII" NOI. HOO. 
2763. and 3370. of 78. 77. and 10 _, witIo alightl3 
ditt .... t boundari... It ambracae the Dorthern and Mat· .rn oIopee of the Dreadnought Hill. and cteDli. down 
almOlt to the Ring River. 

AI regard. pneral pology. the area coneioto .Imoot 
entirely of Dund .. olaleo. ulually 01 hard and Ginty char· 
acter. Near the _tern boundary t...... ia an outerop of 
gabbro. nich _. to be a parallel '-ation to the belt 
th., ia _pooed in the Ring Ri"er • little furtller Mat. 

The diebaoe dyke referred to above ...-- the IOUth· 
weet COruM' of the ...,t,jon near the eummit of the Dread· 
nought Bill and on ita weetern fall. 

The ore-<iepooits ooeur on the _rn fall of the ... me 
hill. and extend right along ito oIopee put tke dip that 
dividea the hill from 8tebbine' Hill into the ground of the 
Federal section. 

In continuity of atme. and regnJarity of dip. and in 
the .beence of .. hat have been cited .. iaolatod bodieo. 
tIIia formation approo.c:h... more cI-', to the recogniaed 
forma of ........ lod... It 1"''' • though. the _e 
implanty iD the filling of the ..... and in cIlII;rihutiOll 
of tie ... 1_ tbroQa-hout it tiIa may be rerarded .. char· 
ao4leriallic of the w-IIde tleId. 

The workin,. are mo.... clearly on the aocompanyiug 
plan. The Gm indication of tke ore ,... i", • ....... 
outerop near the summit of the bill. and a tunnel ,. .. 
put in by the early proopeetoro to pro... t.hla ,-.. at 
depth. The mine.. then were in _roh of gaJena. and 
the rreaenoe of .....n ~taJea of tin ,..re ..-Ioobd. 
nnti after maDY yeah IIr. B. I. m-den made tbiI clear. 
I .. pI_ in the .-.n, both at the aurl_ aIId Wow 
pando the ore ia _tremely riIta, aucI .... maD Wi I Lo 
of ...... terite ,_ the bnlIi 01 the rook, "'" dIMe ...... 
pa~ an ~a1. and tile ~ ..... rJI the _ 
that hu biola mined out 1nIald pro'b&b1)- be belOw I __ 
ceDt. of tiutone. . 

The nuda ~ -meted tlrot of &II ~ pI the 
llm or nuda adit to pro .... the utoDt 01 ...b 
fnl'liller ..",.. ,. ....... and freak CI1dGNJ!e ~ 
on .. ~. the pieral .. lif tIM "Qe '~ 
appanmt. and other adI. ..... ~_ W '"1.cda ... 
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south of the main adit to prove the contin uity of the 
ore. 

The largest body appeared to centre round the main 
adit, and this was attacked by open-cut, the ore being 
paooed down to the level of the adit, trammed a short dis­
tance along the hillside, and then delivered by self-acter 
to the Boulder tram, and 80 to the Boulder mill. A large 
opening has been made by this action, which is 200 feet 
long, with footwall dipping at about 500 stripped clear, 
and standing up 45 feet high. At the bottom the cut 
ia BOrne 30 feet wide, and the openings of the old drives 
show as they penetrate further into the hill.ide. Even 
at this level the extent of the oxidation varies considerably 
and the workings have heen held up in several pla088 
throngh striking pyritic patch... There ia another rook ~f 
bluish colour, which appears to be a slate, altered by ~ 
certain amount of pyrites and possibly magnetite. This 
rock gives great trouble in the concentration, and is 
known locally by the expressive name of "blue ruin 
rock." 

The supplies of oxidioed ore have heen nearly exhausted 
from thig open-cut, and exploratory work is being directed 
towards other expoeures of gossan further to the BOUth, the 
siu of which is still quite unli:nown. Work has at the 
same time been applied in the past to tooting the maiD ore­
body in depth, and a tunnel has been driven below the 
main adit. and is known as the Lower Tunnel. It has 
paBBOd through ma .. ive green slat •• , occasionally hardened 
by quartz, and changing in places to a slate of red colour . 
The strike and dip are very indistinct . The lode is not 
well defined in the discoloured rook of tile tunuel, and con­
sists in part of docompoeed slat .. wjth g088On , "Rd iu part 
of 8late, ' with a ce,;;ain IUDOU'lt of pyrites throQgh it . A 

. r~ ,luj& ,~n .pu.t~p ~loout 14 f. above the level on the 
I~, two s.l"":'men JI&IIIpl"" . w~re take'1 .{rom l>.r • .,.....,ne 

, frWD .the. lOOt, pr"kep do,wn ,'rom the riee gave 0'6 per 
~I/t,; ~e trom. ~ BOutA, sid. 'If .~ llrive j.1!at past the 

,tl"' .• 8"",1" Jler cent- m.eta1lic tin. Tm., last is ,g<;><>d, but 
.""''' qo,t..1!8 .... p_tati. of. the ... bOle lode .. while the 
'bugbear of the pyriteS · ... m. 'to be close ,t hanli. 

" Q~ ~!>a ,oj;her ~JlD!,ela. t1i., ...,..t , import,lpt .,.. N'ao. 1 
;nd ~J1,0~' : In;~~1\III' & clear lod'e-ehanueJ ." ~"p<!Md, 

~Iome?>, {~t ~" IT!' l'I", l, CQJl8iatin, ot BOf~. ,d-"",JIIPOIOd 
, .I.~ anet :f<i-,.: .A '~J .. (NUl No •. 1 gare P"' 'J1I'f ~t . 
. m~ll~~. til! •. ,~(t . ... mpl~ . frpinthe .. litre .of ,\110 lod.-
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formation in No.2 gave 2'5 per cent. This is good, t "d 
the ore here deserves closer eumination . 

In the other northern tunneta the lode is not 80 well 
defined and the Country shows a ' curiOU8 change. The 
country-rock for some distance from the entrance is com­
pletely. shattered, and in man,. pl_ appears to consist 
of debris fragments in clayey matrix . It is Dot clear 
whether it is a shattered and d_ytid country-rock or 
actual ... ondary deposition, but the former _ . more 
probable. The lode i. ill-defined in tbe No.3 nortb, but 
values were quite good bere, going in pi ..... to over 2 per 
cent., and averaging I per cent. along 80 feet of driving; 
north at thi., tbough, it is difficult to traoe ont the forma­
tion, and if it continues, it will probably be n.....ary to 
follow it at ,; greater depth than the prMent worlrlnga. 

Going south the costoan pita and the two tunnels have 
traced the lode right through to the Federal bo1lDdary, 
but do not suffice to give a clear idea &8 to thee>:tent at 
the values or their continnity between the dilfer ... t e>:pO­
.ures. All that can be said regardiug tbio property-even 
now, after all the work that baa been devoted to i~is 
that there i. a definite lode of coDliderabie width, and 
e>:tending for a proved distence of .cl_ On 4000 feet 
feet. PortioDB of tbio lode have proved profitable on a 
larg~ ocale, with provision for tbe treatment of ozidiaed 
ores alan,,; other portiona have .hoWD t.i,a contento wb;"" 
should le.ve a good profit even with the extra coot of tr ... t­
ment for .ulpbide ores. If the company can once .tart 
dealing profitably with tbis olew of ore there _. no 
limit to the quantities that should be available. The p ..... 
.. nt higb price of tin may give tbem the opportunity to 
do tbi •. 

In addition to this main lode, anotber lode shOWl rigbt 
up at tbe .ummit of the bill-in one place baving .. bear­
ing about S" 2()0 E., and dip at 70b to the eut. The 
country is broken and faulted, and th. lode oonaista of 
quartz and gooaan. . 

Below the Dreadnougbt Bill, in 1_,,'. Creek, lOme 
alluvial work bu yielded tin and a little go.of, bnt ti!A 
area W&8 limited. and the ground W&8 lOOn worked out. , . 

Further lOuth, on a small creek lMYDD!l the .elf­
actor and near the Boulder tram, a cretk w .. ,;wjre4 !!Ome 
years back for alluvial th., alld fair yie1do. were o"btainl!d. 
At the tim. of · this mport bed • .. I detri~ .below th ... 
workinga were being attacked. ana the' 'material aent to 



the battery. T ......... at alluvia!. in lOme placoo here 
.-eat 'on tile older alluviala. which _y be of ,1aci&J .,..;p. 
aad the chan .. in oJaar.cter q Yer'f ...... ked. both in out­
waN .l'P!' .... ace aad in the ....tloD of the val .... 

(5)-.TD PllDIIL\L TIlf M,,01l8. Ko LI_LI'fV. 

TIIU MCtioJl q numbered 1273 .... 79 acne, in the ....... 
uf A. 8. !!tebbina. wb_ ....... W aIao been giWD to the 
bill 01\' which the property q pIIoIiI. The Dimclu .we. 
-py ......-Iy all of tJle _. though the diabue dyke 
"'- th .. 8Outb-woet oorner of the sectioD, wbile a .mall 
cmtorGp of porpbyroid rock. abows Dear the north-weat 
corner. 

The ecoDomic importance of the ~iOD Ii .. in the exteD­
sioD into it 01 the Dreadnought lode. The lode abo .... 
a bold 'P'aitIi outol;o\> OD the _ side. aad not far from 
the top of 8tebbw' Hill. A 8mall tunnel, 27 feat 10Dg, 
w .. started .... many yean ago 150 feet below the sum­
mit of the hiiI, but it .... Dot till about eicht years ago 
that MrioDl uploratory work in the ehoe of tin w .. 
uudertaJt6D. 8iuce then two """";derabl. driv .. , with 50 
feet of ",rti .. 1 height between them. bave beaD put in, 
with many croeaeofAl. .. shown oa the plan. The lode­
fqrmation I. very irregular in structure and eompooition. 
Part. are d_ quart. and other part. eodtaio fragmeot. of 
altered .I.te, while her. aud there are oollular pateheo of 
interlaciag quartz crystal. stained bruwned with "monite. 
The ore altern at .. with .Iate. country-rook, and in place. 
it io DO easy matter to distiDguish betweeo the two. 

The mOBt promioiag featu1'e. in regaEd to this ore-body io 
that the lode;' more eo1lOiotent. and appareDtly of better 
value, iD tbe lower than in the upper tunnel. A good 
deal of .amplilig has be;en do"" at variou. period&. but 
110t suJllcient ftgurM are available t.., .. arrant aoy defiDite 
...timete of touDag... Mr. J .. B. 8eott took a _11 Dllm­
l>er of sampl.. to eheek some of the former result. . .nd 
from th_ aD average of '75 R"r cent. of tin ozicJ. ... 
..... red by vanniag. It is evideDt that a large tonDage of 
ore edeto her- whieb eould be worked eheaply hy opeo-cut, 
and it io to ho hoped that thio tonllage "m be availabl. 
abortly for oDe of th. batteri .. 00 the Geld. 

I'll addi\;ion to th_ main. worJUt111' th..... are OIIlterope 
'If paD r~und the edge of the 1u11 .bove the .. b1. _rk­
ingo of t'll. Boulder lea ... whieh probably hav. eloea OOD-
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neotion with tbe pyritio ore expoood _ tho houndary, 
. aDd tho... is also a Iarp pyritic hody expaood by a trench 

not far ahove. the Old Montana IIIill on IfOntana Creek. 
Tbio occurrence h.. heen referred to before. It may 
denote a IOparate line of lode intormodi.te between the 
Dreadnonpt and Montana ponpa. The tin oontento 
here .. ere low, being only 0'35 per cont. metallic tin. 

(6)-CoN80LIDATED LEASE 6636, 58 ACRES, AND ADJI'INING 

GBOtIND. 

TIIie 1_ incIDd .. tlaree I"':'" f_rly held by A. Kemp, 
and tabt in tho Iow.r £':0Jl 01 Do"_th Creek cl_ up to 
it. junctiClll with the . River. The npper portion of 
the creek ~ through oolid Mate, but for a short distance 
before the junction with the Ring a amall alluvial fiat 
ooou... This haa heen worked for tin, and a good yield 
was obtained, ....... of the """"" .. oopecially giving good 
retorna and nuggete of oonsiderable aioo being lOCured. The 
depth of the Bat to the bottom of tho gutter io from 10 to 
15 feet. Much of the stone ie cl ..... 11 derived from the Pine 
Hill zone, but .. the Ring River Ja apfroaohed quart&ite 
and quarto:itio.8Ohiat pobbl .. alao come m. On the north 
lide of the creek a terrace exieto which io now being aluioed 
by Mr. Kemp: it i. about 25 to 30 feet ahove the creek. On 
the oppooite lide of the Ring River, and Kill higher ahove ito 
level, wash of similar character ie ."paood on the hillside . 
It is evident that the Ring Riv ... haa varied in ito DOUrse 

in comparatively recent times, and the channel of tho Dol-
008th extended oonsidenbly further to the e ... t. Whether 
subsequent river action left the bed.of the creek untoncbed 
could only b. found by detailed examination. but there is 
tbe possibility of an older channel remaining oovered by 
more recent gravels. . 

On the east lide of the Ring River, jullt north of this 
_ion, a 5-acre section "&0 formerly Iield by M. Keys. 
A galena lod~ """urs on thio properly which strikes N. l\ 0 

W _ with steep dip to the...t. Some fair ore wu lecured . 
and in view of the rille- in price of metal. the occurrence 
deseTVes attention. 

From a .mall creek whicb rona into the Ring a little 
rurther north, some tin ore was won . The wash included 
large block. of ecnflomerate and many fragmento of Pine 
Hill rocb. A .mal lOam of pyrites and tin was found here, 
about I inch in width, but it ecnld only be traced down for a 
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f.w feet. Th .... is an outcrop of gabbroid rock h.re, very 
80ft and decompooed, and v.ry complex in ita relationahip 
to the olate and to harder portiona of similar rock. 

(7)-BvTTON GU8S PLAIN, NORTH OF RBNISON BItLL 
TOWNSHIP. 

Alluoion h .. been made to the older alluvia", and their 
origin discuaaed. * They constitute these plain" and their 
character i. dioplayed in the railway cuftings. They appear, 
however, to tail oil in depth,. they run out into the plain, 
and the deposit io too shallow to pro ... attractiv.. Some 
tin occurs in the omall creeks that drain the plain, and a100 
in the later alluvial that comeo in .. the valley of the 
Argent River is approached, but nothing in anfiicient 
quantity. 

Three dredging claims were taken up here a good many 
years ago, but nothing wao done with them. 

(8)-RAwSON ... F,NLAYSON'S SBCTION. 

The western and IOUthem boundaries of this section, 
1290-11, 79 ac..... adjoin the R.niaon Bell I...... The 
eastern portion of the section embraces the Sat plain 
described above. The moot important part is CI068 to the 
western bcuncfary 011 the northern side of the river. The 
boundary abuts on the northern workings of the Renison 
Bell, and portion of the gossan extended into this aection 
and wa. worked and treated at the Central battery. The 
geological conditione are .similar to thoee prevailing at the 
Renisoll Bell, and have been described abcve. Whether 
the Renisoll Bell main lode is the sole one he~, and the 
gossans have their source from it, or whether there are 
other lodes, cannot be regarded as established. The section 
is right on tbe main lines of fissuring, and lode action has 
proceeded furth .. north than the Argent River. so that 
every inducement oft'ers for extending ~roepecting. • 

In addition to the above; a solid body of galena blende 
and pyrite occurs in the bed or the river. It is unlikely 
that this will prove profitable for its galena contents, but 
wjth the CI068 aooociation hetween these mineral. and the 
tin ore in the Reniacn Bell main lode aouth of the river, 
a similar ..-.ciation at this point i. more than probable . 

• Page 24. 
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(9)-MASJ<BLL '" Al.BvBv, SIW'l'ION 5093., 72 ACRES, AND 

s.cmON 6860, lW ~. 

Th_ were the old Penzance oectiOWl, numhered 5093·., 
72 acreo, and 5094·., 59 acreo, and were owne<! and 
developed by tbe Penzance Company. They haTe been for­
feited and the battery removed and BOld. Section 5093-. 
i. held by M ... n. Maokell and Albury, .. ho are working 
the alluvial on tbe northern fall of Pine Hill; and Section 
5094 ·i. chie6y embraced by 6860, of 34 acreo, which has no 
tenant. The Penzanee workinge have fallen in, and Mr. 
Ward'a report ia largely drawn on for a description of th_ 
areal. . 

The geology tu"", on tbe outcrop of quartz porphyry, 
which eonotituteo tbe prominent landmark of Pine Hill, 
once densely covered with King William pine timber, but 
now awept bare by bush fireo. The 8ul/lmit of Pine Hill ia 
a little due BCuth of the centre of Section 5093. On the 
otber eection the baaic rOcka outcrop aa tlley Iweep round 
from the BOuth here in a broad belt to crOll the Riu3' River. 
The character of tbe quartz porphyry outcrop is concealed 
considerahly by the detritua on the northern alopo of the 
hill. but varioua e.zpoaUl'€8 show that it alternates here with 
the slatee in a .. ri .. of dykeo. It would aeem that the hill 
itaelf ia in the nature of a boee with radiating dykes. 

The principal ore occurrences are in the Pine Hill aection~ 
and the Penzanee workings were on tbe eoutbem fall of the 
saddle between Pine Hill and Commonwealtb Hill and cl_ 
up to the level of the &addle. The country· rock here is 
quartz porphyry carrying a considerable quantity of tour­
maline. The workings, which oompriae several levell, 
appear to have been driven on a quartz tourmaline vein 
carrying good ore; from these veins, several of which have 
been expoaed on the property, bran~h veina run off into the 
adjoining country-rock, and it aeema that this reticulated 
rock waa also mined out and .. nt to the battery in the 
head valley of tbe Argent Creek below. The amall rich 
vein did not yield aufficient tonnage, and the adjoining 
country wae too low-grade to be profitable, and the whole 
undertaking failed. No record. aeem to be available, and 
no plan. of tbe workings, which i. greatly to be regretted, 
.. with the rising price of tin tbe failure of yeoterday might 
easily be ~nverted into the SUccet18 of to-morrow. 

In addition to this work a considerable amount of explora­
tion was done on the northern slope of Pine Hill, and not 



78 

far bedo.. it& croot. A rich vein ..... -JK*d he .... , with 
*ike II. "to W., aH dip probHlylO ..... to die ..... th­
_. The co_try ...... ia IIIGIIIIJ iJId1uMed llate, carrying 
veina of quart. and tourmaline. 

Two tunallla ...... driveD, the upper .... of whioh d ..... 
through the llate OOIIllt..,. into .oJid q'gaJ't;I ~ at 110 
feet. ~ 1_ tunael, 156 feet noril 01.'" "l!I*" •• 1111 96 
feet below it, cut -..e cc-nou 01'8 Di&t ~ ·_tnDoe. 
aud th ........ t ~ !16 feet of 10ft diabiipoNil alate. 
when it came into hard .Iate with quarts &Dci'" \ourJDaIine. 
Thia alat& i. oharacteriatio of thia locality, ohCIWing in a_d..,. 
treJiqh .. and other expoenreo. 

The north ..... t&rn. portion of thia ooct.ion ia of IJ.M"IW 
int&not. linoe the la'll'l Gonna..-- boulclen are a1lJIPCI"d 
to have beOD derived from it. 80 t .. r tbeir _ lui ..... 
-.. loo&ted. It ia poIIible tIaH tl.., _ derived ,_ .. 
rich lmlp in a q1lUt& toumaliM wiD of limited ve,riioU 
CII&teJIt. and that tiU ... hoIe vein hu beOD denuded ...,. 
The oiIe of the boIddera ia. h_. apiJUt thi. vie ... and 
it ia "probable that IICJIJIe day their __ wiD be diacloeed. 
The writer'. inclination .. ould favonr the llat& country near 
tlle oontect of quart. porphy..,. aH ,abbraid rocb. . 

On the -.. l18!J1;ion the oaly workinp a .. Dear the 
hounda..,. between the two 18C1tU1ae. A tunDel ..... driven 
U5 feet on a bearinc N. 860 W .• at a t.nl of 35 feet. below 
the lo .. er tuhnel ref.rred to above. SIaU _~, indurated 
in many pl&Oll, W&I paoeod throneh, with pyritea Ua partr. 
and some tourmaline. The end of the tunnel ia in ~ 
quart. porphy..,.. 

There is no doubt &I to the richn_ of maD7 of the vein. 
of quart& tourmaline ... hich peoetrate both the alate and 
the m""';ve quart. porph~taelf. They ha ... , thoneh. 
in 0&181 of mining and trea t. to .. ...,. ~ "hol. burdan 
of the coot, and in addition they come and CO irrer{II1arIy. 
so that the bnrden of locating tIieir _,_ ... it alter· 
natoo with barron rock, UOO fa110 npon their valuee. This 
is a heavy handicap, and wiD ...aIy eKplain the failure of 
the Po_nce Company, who do not ..... to bYe realiaecI 
the treacheroua natu .... of u... occurreuoeo. Whether th. 
wi word hao been aaid he .... apl*n to be .....,. doubtful. 
With the p.-nt high price of tin it _ quite poaIible 
that a miniature plant, run by working m ... 011 oanfuU,­
picked ore, might euily earn I a .... d_ proit, .ud 
poaibly le.d to work on a IlipI'..Ie. &I the true elIa",",w 
of the oocurrenceo was graduany Illldentood. 
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(lO)---&lmIONB U96 AND 822· ... 

BeotiIln U96, IOUth·..t, of )lUten'. oectiou, carrioo a 
1arr r-an outcrop which ..... proopected by a tunnel 161 
feet. long. Finality w .. not .-ked .. to the nature or 
yal\l8 of the o"",body. 

Beot.iou 822 alford. a be apoIIIl'e of ftiDed quart. 
poophyry, and • __ t.et,,_ die q1I8IIa flllrPhyry and 
the e1ato country with ~bearing vema peet.rating each. 
The oofter olate w .. oluioed away here, and yalded good 
tin, but the muoift rock remaillll to be tAIIIA!d . 

(li)-Sl<OTIONS 174.· ..... n 3661· ... 

n- two MCtiono embrace the ground 011 th. lower 
nortlMlm fan from PiDe Bill. A portion i. held by P. 

• . Buchanan under miner'. right. The chief interest here i8 a 
large lod. of actinolite referred to _Iier in this report . * 
Garnet and alLiuite are ......... W wiiIa it, but it .110 oarrieo 
a conaiderable quantity of .mc bl ... d.. A. epecimen of this 
..... taken:, and yielded 9'7 per Cealt. of.me. The epecimeo 
w .. not pidIed in any way f .... it. sino ooutento, and thiJ 
result .... .urpriaingly high. TIle lode ia a very larr 
formation, and if val_ even ODIIIIiderably _ than tbia 
_ throochout it, oonoent...tion ... emld yiald a product 
that .. emld leave a \uindsome pro&t. It is to be hoped 
that _tenti .... will be paid to th_ ~biliti .. , and the 
lode be ItrIIIpled thoroughly to deoide ... lat ita true valu. ia. 

It ..... o~ eo ~ lode that the big Gormauton boulders 
were d~. Their.-u..,. 'IrOIIld be Ili8her up the hill, 
and wu refeoted to in tire n .... 011 Section 6860. 

(12)-SIIOTION 7076. 

Thi. MCtion includeo the Ring River In ito eutarn por· 
tion and a amaJl euterD tributery known .. 8t.ar Creel<. 
8UIne tin and gold and oemiriiium we .. WOII frotll aball_ 
alluvial worIdlIp on tbia creek. 

In additiOll, a lode baa been dilclooed right at the _tor'. 
edge in the Ring River. Ito main COIItent. are IIino bleDd. 
and galena ....,.nated with pyritea. ThMe lead-sino veina 
are more larr!Y d ... e1oped in the X Riftr portion of the 
Il6Id than in the ltealiaoll &II part, and t.hli .... d_ not 
appear to promlae an1 coniIderable oupplieo of _: it is of 

·P_Sl. 
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intereot, though, u accentuating again the cIooe relation­
~hjp between the ore occurrences of every claaa of mineral 
on the West Couto 

(13)-SECTloNS 4569-.. , 76 ACDS, ANI> 4663-11, 40 AORES. 

Th_ aect.iOIl6 embraoo the country between Pine Hill and 
the Confidence Saddle. The northern _tion is OOIIIpriaed of 
gabbro and the IOUth ..... of alate country. In the northern 
there is a promising vein of pbbro rock i .... f-& rather 
lInu8uai occurrence-not far. from the quarto porphyry 00II­

tecto Crystalline tin OCCUR in a matrix of quarto tourma­
line. A tunnel wu drivetl 40 feet cloee to the oucrop. 

In the southern section a tunnel. was driven for 96 feet ill 
slate country, but beyond ...... vein. of quarto and pyritea 
no lode atrncture ........ to have been cut. 

(14)-BI:CTION 6710-.. , 80 ACRES. 

This section W&I hold formerly in the nam. of Karlaon 
and Riley, and & conoiderable amount of exploratory work 
wu done on it by the Montana Company of Zeehan. 
Unfortunately the wnrkinga are DOW n_ly all blocked, 
and the ICMIh baa grown up 10 claM tIoat it is imposaibl. 
to gain any cl .... idea of the objectm of the......... . A 
good track ruDI down to the properly from the CoJJfideooe 
Saddl., and guod tin is reported to have occurred, but all 
is now abandooed alld drifting baok to primeval bUBh. 

The country-rock oh ..... ....n OIl the trac:k to the proper", 
and conaiats of gabbro altered in plaoeo to ....... aerpen­
tin.. Where the lode ......... ~ ia a hold outcrop of 
limonite with ehaloodoniaed oIate, hard and oompact. 
Trenching baa b.u done in the 11Il'f_, but thia is _ 
grown, and at l.- four tunnel. wore driven in th. hill­
side. The entnnoo of theee tunnela is in yellcnr clay, which 
may he the ....wt of deoompoaition of either the igneoua 
o. the alate rocka. One tunnel oertainly ..... to have b.u 
in .late OOWltry, though the gabb"'; belt ohoaId inclnde all 
tbeae workinga. Quartc with pyritoa UKl .-.. ohowe on 
the tip here, and a lode of lOme deacriptioq . baa" ~nly 
J>e.n cut. 'the occumIIIoe might be of 0CIIIIl~. ftI. 
geologically, "'-tever be ita OOOIIomic f""tJQoiIf,"lIJII!l!'" hqtJa. 
the alatea and the tin ore _ to be oat> ol ~ .... bJD 
until the old workinga are opened up and ~'7-I _h 
cut down, any proper examination ia n~ f_'bIe. 

• 
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(15)-TBE X PROPRIETARY Sn1DICAn. 

Thia property conaistA!<! formerly of six separate sec· 
tion&-4973, 4974, 5003, 5004, 5013,. and 5014, aggregat­
ing 381 _ Th ... have now bMn oonoolidatA!<! into two 
large sections-6219, of 264 acrtII!; and 6218, of 116 acrtII!. 

The general geoklgy has heen alres.l.y dHCrihed. The 
. Dundas slates on these sections vary COJl,.il h,lrai:ol, in oo!our. 

texture, and general character. Stretching out from the 
helt that skirts the Colebrook Range the gabbroid rock. 
mvade the northern parts of the sections, and alao occur 
in isolatad patches tbrough the southern and w .. tern 
parta. It ia quite possible that the .. occurrences are of 
larger extent than shown on the plan, sinoe much of .the 
section i .... vered with den .. buah, and so far the unknown 
portiona have heen creditA!<! to the slatoe. 

The eharacteriatics of the lode-formation oonform in the 
main to the usnal type of the cIiotrict. The basia of the 
lode-matter ia quem. The qnaria lou intruded the slatoe, 
apd is present in every degree from maaivB fragmentc, 
!lever.1 feet acro., down to minute vein]" criacroeaiug 
through a oiate matrix; forther, in many p~ the sl_ 
have bMn shattered, and the fragmentAl diaunitA!<! and 
enveloped by the intrusive quarta. AIooeiatA!<! with the 
quarta are tourmaline and pyritoe; thio latter yielding the 
larg... proportion in the deeper workinga, .. hile the 
cavities and the residual iron ozide hew witnees to Ito 
original presence nearer the IUrf.... Cuoitorite &COOID­

panies the oIdler mineraia, ' beiDc eopeciaIly promin .. t in 
the more oxiciised ores, and from ito cloM aeaociation with 
the quarta and tourmaline leaving quite UDsolved the ques­
tion of any priority of origin in th ... separate minerals. 
The small hollow. and caviti.. are lineci with quarto 
crystals, both coarse and fine, which give every indication 
of being the reault of secondary orytaIliaation at the 
removal of the pyritee gave space for their formation; in 
peril cryata1line oaeaitorite tak .. the place pf the quarto. 

The tame irregularity which cho.ro.c:teru. the more 
pyritic occurrences of Ronison Roll ia repeatA!<! in the more 
qu..-Iod .. of the X River. Either from the aheence 
.ofmain m.nring in the country-rock and a widespread 
weakeni", of the slate-rock &8 a whole from the manifold 
peinto of intruxion throupout it, the qUrU-formationa 
do not take on the features of definite lodes, but tend 
rather to develop into a lUClCOOIIIon of irregular foci, where 



the ooUDtry·roek bu been permeated to a ....... or I_r 
utent. wlUle bet.den the foci the conneetillg linn may be 
80 olea.... .. to be nn~i"We in o~ mining. 
SiMa. in addition, the ooenrrenee of the IIIi it. .• 
aIoo imlaaha in tim quart&, the ditIie1dti .. aI splt.otic 
W1Il'ir in prori", ore .... " .. ___ apparen'. 

This is well e:rempli&llid .t ... X Proprietary, wile .... 
further won: i. otiJl l'8I!1Iired _ develop the f.... of the- • 
property. Under the ricIl tiaoaon. upeeed in _ 
treaoh_ •• hued to MIImI a .......... la.wn .. No. I, _ 
em .... :110,... Several.....u lmmcbeo f,O 01 it; a no. 
11M b.. put tbJoap to the 81Il'(a.; • __ ounk for 36 
EllIOt .... d a drive put out S. ego W. for 70 flllOt from the 
bottom of thD win ... 

The I'eI1IIto have been pualiug. From the Nri_ 
expol ...... in the _oh. above it ......Id appear that the 
t ..... d of the lode is. rongllJy. north and 1IOIIth. The 
t_ .. _ dri ..... on a ~ ..... 1111 If. 7()0 W. to 88rYe 
as a _t to ....... ,........... G_ .. ill the irregu_ 
larity both ahow. IUd belo... ""und, it _mo uncIoabtloof 
that the goaeraI 00 ....... of the focle OOODmmee ill paIOilei to 
tllat; of the tunnel, IIld not __ it. Furtbor, thin is 
a _dency for the q-a to wid. oni in ..... 1IIIaI h .. 
and tmninote abruptly _..uh *-. ~'1111 t.IIio may 
be ..... to fauItiDg, bin it _ 11$ that OPE ,=_ The 
CODM<JlItIIlee i. that .lthough the led. woo m .,a; driven 
00 in the tOUDel. and althcnagh _me riab OM _ ._D­

tered (which remai ... in evid.nee on a heap outoide), wldl. 
the whol ...... of the qu ...... yielded payable _yo. 3M 
it is .till au ery to corry out Eurihor .. on h .... to prove 
the quan4ily of 0" available for battery treat..nt. 

Th. Iineo that YOM ehould proeeeol on cannel be laid 
down de6nitely; "" muoh dopondo npoB the inlormation 
gained .. progreoe is mode. It. would _m. thongh • . that 
the geawal t.NDd of tile loci. hare in 0 W.If.W. direetion 
is _hliaheol. n;. is borne DOt by • dri ... of . the m.in 
tunae! n_ the ......... _ "'0& i. "- .. Bakh.p'. 
lode. Thia lode is ouppooeoi to be poraHel to the maia loci •. 
ODd • fOl'JllOtioa .... t in the No. 1I tfmne1 north io tUmr 
II ita oontiauotion. It tIaio view is oonaet, thoa .. ......, 
should be IlIAd. to ti'aee the mabI lode fIathao iDto the 

. hill by e&teadm, th.!fe. I "-e!. .....,. _ ..... 
wlUch mob it OfII*r]lOllOibie u.at ... t .... 1uia left .... 
Iocle on ito oouth aide, wh ... the qaorto .... do; bU ia ... y 
..... breob in tho ... ati.Bit, .... ir"' bh in loci .. at 



tIUa chaacter, and the beet method to pick them up it to 
<lrive abead and thon ClUBCllt. TIle uooocIm, rich .... 
of the con .... trationo of ..... when they cia _ folly wa· 
ranta thia action, ,.hiIe the val_ -. iJa Iod .. of thia 
......... Me 00 t.r ouporior to &lIT dioal •• "l elMwhero 
ou thit property that thia would _ the, YiW quanor. 

ne other work already dollO iJa thia rioiufty> GDIIIprU. 
a short tunnel known ... the Maguine tun1l8l. ..... a Ioug 
tunnel (No.2) extending for "lO feet. Bonh th... are 
about 350 foot north of No. I tunnel, No.2 heiDg below 
the ¥\oguine tUllllel. At 360 feet iJa No 2 tunnel a 
qli&lM lOde ..... oUt carryiug low yal... in ti>I, : ... hiob i. 
considered to be an e"tonsioB of Bakhap'. lodo, referred 
to abou, .. out n.ar the .. tran .. of No. 1 tunnol. 

IAavm, thia ocourrenoo then it a bnach oreek, known 
.. Roberto' Creek: ""I11m, abou\ north_, ..mob joino 
the X River neer tho north of tho JD&in workin,.. 
On the opur ,.hiob fOl1Jlll Ilhe north·...t Ii_ of the .mall 
vanoy thia crook hat made oocuro a qnarte·fermation, whiab 
h .. been explored by 8undry _choo add tIueo tunnela 
GVor a dia\anoo of _ 800 feet. No __ ware avail· 

~ able ... to the VNUO of the atone 8l<fI088d by th... wnrk· 
iap, but in appearance it was DOt promiMI. It COD­

oiatod of q...... with pyriIioo ... <1. to¥rJDalino ...,.;.ted 
of ton with block a\tenP alate. Tbo oxtont ia ilI-de6aed 
in the trench .. , and the tnnaela huo not dilcloeod ... y 
largo body of otoue. In No. 2 tuonel tho lode it 2 feet 
wido, and bearo about eaat-uorth_. with dip to the 
north. Tho tunnel folio ... it for about 15 feet, and 
then leave. it on the uorth aide. In No.3, or tho oonth­
orlUlloot tnnllOl, the quari.l sIurwo it> a flat floor. recIIlling 
.imilar ~ at the main workiuJ!S. whil. tbe quarto 
here also .bo_ aindlar characteri.ti .... 

Tbo .late country-raek her. is distiJwt in ~ f_ 
tu ... from that en';"11ntored in the main -*iu.tIo. It ia 
of coaroer texture. more ....... b1ing a grit. and small 
~ or eegregati ...... ~probably of iron _) obo",. in 
partioDl of it. At the oorlhera ead tb. pbbraid ....... 
occur in tho crook close at hand, &lid it ia pooaib1. lila. thia 

. it due to aoooudary aIteratiou oansed by the ip_ intru­
~n. 

• In addition . to tb. above workiDso . iaoIated _ch. 
have been put iJa to unCCl"'" _I p'romiIiIIa __ . 
The lirot of theoe i. cIoae to tbe -'hem bouoda\'. 
A .mall crook, lin .... locally .. BramptoD'., _ the 



boundary on a northerly coune here. The bottom of 
the creek i. compooed of yellow to grey slate COll­
siderably deoompooed, and sever,,1 small quartJ lod .. are 
noti_ble, with Btrike abont N. ~o W., and steep dip. 
A small branch creek <0_ in with ~ fall from the 
w .. t near tl>ei boundary, ADd ~ to thia is the north­
woat trench. The formation is "bout a chain wide, end 
bean appronmataly north and eouth. It is cornJ*"d 
of quarts with iron onde and f....,..ento of included Illata 
altarnating with grey-to-green .late country-rock. The 
whole i. aaid to carry i per cent. tin, and to eztand 
north ... far as Section 7484. now heing worked by J. S. 
Fenton. • 

South again of the main workingo, the eoutb trench h .. 
heen put in on a lode-formation about )6 feet wide. The 
obaraetari.ties are the aame-quarts and .Iata altarnating 
with intarmediata bands, in which the quarto encl"':" 
fragmento of ohattared .Iate. Traoeo of tourmaline ahow, 
and iron oxide is'al"" present. Thio outerop i. well d ... rv­
ing of more work. 

Proceeding _ from u.e main wudrdngo a lode-formation 
show. distinctly abont half ...... y __ the lIOCtion. Thi. 
is well deoerving of work. Beyond thlt point, and 
approaching the WeBtern boundary, an in~ lode hu 
heen disclosed. It h .. heen eXJ*"d by cleaning np the 
bottom of the creek, and qya parallel trench known .. Sal­
mon's, about a chain further north. It .ppean to occur 
at the contaet of tbe gabbroid rock. and the Blate., though 
the gabbroid rocks are so broken and altared-in parto 
even to steatite-that it is hard to define their boundaries. 
The oourse of the lode is appronmataly S. 2()0 W., with 
dip 700 to eaot, and the igneous rock form. the eastern 
wall. The lode itself is about 2 feet wide, and consiato of 
quartz and dolomite gangue, with galena and blende and 
oecaaional trace of copper pyrit... On the western side 
is a distinet band of crystalline quart. about 4 inch .. 
wide. Beyond this come yellow lliat.., 80 much decom­
poeed that their claasificatOon with the Dund .. slat.. may 
he regarded .. provisional only. 

The whole occurrence is promising, and deserves further 
~xploitation. On ~he Zeehan field it would certJinly have 
'been attacked as soon as discovered. but it.. iaolation 
here and the diffienlty of ...... militate against it. There 
is, though, a very oimilar oeenrrence (to he described later) 
not far away to the lOuth-west, and it i. quite possible 



that the two may be linked up aDd 'good ore dilcloeed in 
the intervening OODDtry. 
. The property ia centnlly ait...w. willi lhe geological 
oondition. throughont favourable for ore-depaoition. with 
good alluvial in the ...... ana lod.. outonJppiDg. which 
in plaeeo ha .. e yielded phenomenally riob 0.... Th. chronio 
irregularity of the occurrence of tin valu.. renden more 
work neceooary to prove reliabl. tIoDnag... bat the preoent 
condition of the mine fully ~fieo aDd W&lT&Dto ooddent 
hop«! of a .u ...... ful iaoue. ·The work ohonld be concen­
trated on the known occurren ..... · and radiato from th ... 
al far .. pooaible. 

(16) - SECTION 5816 (30UTH-WEST OF X PROPRIETARY). 

On this oeotion a lode occurs on the oIope of the hill­
aid. above the Colebrook Rtvulet. The lode is about I 
foot Wide. bearing N. 400 E .• 'with nearly vertical dips. 
The lode-ohannel i. filled partly with cryetallin. quartz. 
enfolding oIaty fragments almoet wholly oiliaifieol to a /oord 
m.... On the north-west aide of the lode the couotrv­
rock is the dark maaive conglomerate or breccia whi~h 
occurs in ..... ra1 pl_ in the Dundaa .Iatee. It, I'pears 
to ""tend here for about a chain in width. to t1011C 
auociation with it i. a tuffaceous rook with oeoomooamg 
felapathio particl .. and considerable iron ollide (probably 
hematite) . whioh' i. oupplemented by pyritee in the 
unweathered fragmente. . The lode does not app.a- to, 
carry more than traces of copper pyritee aDd galena. and 
probably will not prove of economic value. but it .hoW\! 
that the mineraliBing action haa elltended to thiil portion 
of the fielel. 

(17)-THE OLYMPIC PROSPECTING ASSOCIATION . 

Thia _tion (4943) of 80 acr.. Ii.. due out of the X 
Proprietary. 00 the .teep Blope of the hill.ide which forma 
the w .. tem oIope of the Colebrook Range. Geologically 
it i. cut off from ·the Proprietary ground by the belt of 
gabhroid and oerpentine rookt. which here runo parallel 
to the hill. almoot due north and south. 

The main aoceso to the section i. by a branch track 
whic~ connect. with the Colobrook-Rosebery track on the 
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top of the ....... iout ~re ia • NUlla pMIa f_ the X 
Hiyv tram up • creek known .. 1' ............... 6uIly 
... up with . the wider traok ..... COI!l. clan to the 
mine from .boon. 

The c~ of tIM. 00.....,...... ia ... I11II&I, ~ 
to cMtermip. It !au •• " .. _01'" the IlJIPII' pan.m 
of the 1OorIoiDp 01 .. haIIIi .... ' al a1a_ ID the 
bed of the -at w. .......... __ ..... ....u 
telapatllie pao6ieJ.a ............ reaIt .... ~ _w.. 
........ oioMI,. the roeIo 101aieIi 00CIIl' in tU Dundu *'*. 
nd .hieh haft been e1aaoed .. t..... ID tIoe lower tun­
nel of tho Olympic there are' again oignl of th_ tull""""UI rock.. and pooaibly the iII·defined ailiceoua rocks of th. 
8ur'ace may be the alt.-rod product of WI same type. 

The lode itoelf outcropped at ,the lurf..., and was 
benched illto by an open-cut from the aide of til. bDl. 
pw., a faoa a~ 15 feet !Uch ad 10 f_ I...... TIle 
lode _ th .. .Iollo1l-ed .. til •. driNe 011 .. __ a~ 
N. 150 W . for .. short diat...... The Ia<i. dipe at i.!>oU 
8()0 to tIaa .... 

The lod. itaeJf is formed of 'loan. -..yoombed by tJae 
d_y of the p,nt. which _ ADed the oatitiil. Tbia 
!au I.ft a reoidue of iron Gaide in. the cavRioo t.bemoeIv. 
and a lining of IIrown oDd.e .... the walla. wfaioIa ia repIaoed 
by cryatar. of _itarita to gnaW or _ eQat. &COOrd­
iog to the ricb,,_ of th. 0.... w-.. th. loll. _ beat. 
the CaIIiterite formed aJ_ • ooJid veiJI from 3 to 9 
ineh .. wid.. 80 pUN that it 1O&It broken out and bagged 
up .t once for deapatcb to the ,melMno. 

About 80 feet belo. tJaeae werlti.p the I_r tull ... 1 '!au 
been dri .... on • 000 ..... N. 860 E. to cut the lode. The 
driw UteJloiJ for 268 feet in .1Mred a1ate GO_try. Not 
far from the entrance a 80ft decomposed band of rock •• 
paaoed through. wbicla ia IUppoeed to be a 1000Nlhannei. 
At about. 180 feet the 1000e worked abo .. is encountered; 
it ia ..... 11 . but w.1I defined. &ad ill aaid to carry :I per 
cent. of tin . At about 280 feet another lode ... met 
with of larpr dimenaiomo. &ad tJaio !au been driven on 
north and 8Outh. the ~h drive being 100 feet long with 
_ ..... 1 ........ ta dl from it. A rioe hu aIoo been put up 
for 110 feet curying lod.-....... to within aboat 10 f. 
of th. top. Tho GOuat",.-rodt 011 the __ aide of tbD lode 
i, much broken. and qllita irresoalar. When the \ode ;. 
puood the dip boom. _ couiatent. nd the Iimli of 
much of tile diotlwloaue _ to haft been deIned by the 
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Iocio. The , Iocle itNlf nri.. IarpIy in character and 
dUIleuio.... ID the maiD i~ COIIIiIbo of ,..... -.ciated 
'With a hard oili_ ... P.DDd_. wllich Ii¥ tile appear­
_ of ~ -.oW f ...... enu. If tIaia .. ~. :t 
wciQld ooDIIl1lll the vi .. that the 1_ IIiIIIIb the Ii.i. ~r 
a tractoro IOD.. TIle lod. ~ ;, eYi .... t1y Jow-= it. 
~ite vaIn. could cm1y" ~ '" carefaf - m, 
aDd _ying thro,.hoDt the whole III th. worlUnp. 

At a point a ohort diat.aDCe BOrth of ..... worti ..... 
'aDd about 100 feet lower down. a 10Dg tUDllel baa been 
driV811. for 6M ·teet to cut the iod .. formatioua at a ~ter 
~, ~_p~""of ...... thiltan­
Del dbeo Dot ap~ to h&v~ diIcIOMd aDJt\IiDIr of valu •. 
n l'!iDl"d to both thiI tanael. and to 10m. ul.eut to the 
tuiuiel above there __ to u... bee tAt ....... teD­
deaoy met 'With frequeatly iD thiI diltrict-to go too far 
fI'OIIIl tIIe!mOWD oecuneii_ with the uploratory w~, 
The Jocl .. at the outcrop w .. eo rich that every .... rt .hould 
hAve beeiI made to tr_ it oDt to it. ultimate Iimito, It 
should have 'heen foil.... dowa .. far .. poaiblo 'With a 
win ... aDd then risen OD'to COllllect from the lower tUD­
nel , Thio connection eYen itow II.. Dot been carried 
through. and it well d .. rveo the fuoat attention. both from 
tb. chance of finding further emichmento aDd from tb. 
information it may alford >n layiDg-out further work . 

(18)-SECl'I'ION ,6217. 2Il8 AOD •• 

'rbi. lIOjC)tion adjoina the Olympia on the ...... II waa for-
merly MId by the AtheDio Proopecting A""':.t.i ... as. COD-
oolidated 10_, It includee the 'upper portiOD of the ateep 
.. ..tern oIope oa which the OIympio Iieo. aDd abo the crown 
of the I'IUIp above. Ia th. northern portion • deep pit, 
cuto into tho hill iD aD eeoterly direction. and p_ a 
m'lW" of attaekiog th. lode formatiODO by tUOD'" lrom • 
depth, 

Th. main wom.,.. ""va ....... devollod to I!roriug a largo 
outcrop which occur. 01_ to the bouDd&ij bet;" .... thiI 
MOtiQQ and the Olympic. and ia in fac$ tnDebe4 _ 011 

the Olympic liele of the houodary, The OIItor:oP io lOIDe 30 
feet wide and bean about N. 100 W. The ~ rr- a 
face 1OID8 10 feet hiD and ~ a fault-~ di'pJ>DII at ' 
about ,/5 .... to tile east. while tAt ,....,aI dip '" the 
g __ IlOIIO loCIe appean to be to the welt. and ,to be ltopped 
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by the fault. With indicationa ·such ... tbeae at the 8ur. 
f&Ce---<lven if they be purely local-the riak of tl,mnelling 
from a distanoe to cut the lode at depth becomee apparent, 
and in fact two long tunnels put in from the gully referred 
to above have proved r .. ul~_, and the -uon baa now 
been lurrend...-ed. This ontcrop is nprcled ... the terminal 
one of • aeri.. on approximately the __ line Mlnning 
right acroeo the section and rising with the hill. It will be 
clear that if this fault cuta of the lode there might euily . 
be • conaidorablo tonnage of ore at the ahallQw deptbo and 
yot the lodo not be discoverable at depth. If theae gooaana 
carry a payable quantity of tin--and only careful ...... pling 
can decide that point-then a 1_ ambitinua examination 
of th_ IIlrface outrcops is well warranted, and might even 
lead to tracing out the problem at a greater depth. 

In the north_ corner of Buboection 6UI6 ~ lode 
OOCUnl which is over 6 feet wide and carried a DamJW huacI 
of rich tin ore. 'l'hia outcrop may he tneod _ 'the 
ridge and && far ... the eaotam ~ of die Col ........ Bill. 
'l'be otrike is N. 330 W., and the dip ...... Iy verW.!. IbM 
work baa heen done on this discovery, but 10 far it b .. not 
lived up to ita early promise. 

(19)-S&CTIONS Sotl'l'll or '1'11& OLYlIPIC. 

Only two -uona are now held in the wid. ot.retch or 
countl-y, lOme 2 mil ... long, hetw_ the Olympio -uon 
and the old townahip of RiDgViUe. Tbeoe an charted in 
the name of F. A. Bums, and are now nambeNd 8373, 78 
acreo, and 7401, 80 acreo. On tbeae MCtionallCJlJUl old work. 
inga e"iat on lOme ,...n outcrops, and a little irro«ular 
proepectirig is otill carried 011, bUt the Inuh here ia a1moot 
impenetrable, and 10 far no diaco_, haa been made which 
appean likely to develop into a....... Geologically tbe 
conditiona heft _ .. favourable .. in tbe otbor parte of 
the area ezamined: the haaic intruIicmI, wJac. aaoooiaticJIJ 
with the ore be .... is 10 ....... n.· && to appear inevitably more 
tban accidental, ltill continue into the dark .1&taa which 

. outcrop around B.ingville; the creeb otill carry fine 
alluvial tin and the goaaan outcropa recur. The main 
'obetacle is tbe denae bueb that blanketa everything and 
renden the tllllll: of proope.,-ting 10 slow and tedioua that 
men turn inevitably to more favoured Ipota. 



(2'O)- X FALLS SECTION. 

Thia oection lies north of the X Proprietary. and ia num­
bered 6(93. 51 acres. 

Not far from the lOuthem boundary a g ..... n formation 
.how8 on the hill.ide above the X River. and right down at 
the river itoelf a lode ia diocloaed running at an acute angle 
with the river and croooiDg from the weatern to the _tern 
bank. The bearing of the lode i. N. 3'00 W .• and the dip 
about 53 degreeo to the north-east. It coneiota of banda of 
q~rtz and slate with pyrites in larger amount in the quartz 
and more Iparingly in the alate. The width i. ill-detined • 
• ince it i. difficult to diatinguioh betw .... the alate banda 
and the country wallo. Sampl .. taken from he .. gave 0'7 
Fer cent .• 0'25 per cent .• and 0'60 per cent. of metallic tin . 
The river turn. here to the weat. and 100 feet further on 
drupe about 20 feet over the fallo from which the -uon 
takea it. name. Juat. below ~ falla a twmel has been 
put in on a bearing about N. 570 E . to cut the lode deecribed 
above. This tunnel is 80 feet long. and has not ..... hed 
the line of the lode. though ,a .....u pyritic lode w .. cut on 
the way. Thia ia another inst&nce of a too ambitioua ocheme. 
With half'the money that ..... ex~ on this tunnel the 
lode could have been benched out 011 each lide of the river. 
and a better idea of ito value obtained even than if it had 
been cut by the expensive tunnel. A. it is. with the preeent 
high price of tin (.£2(0). _half per ... t. means a contento 
value of 2 ... per ton. and this lode fully d_rvee opening 
up to _ if the valu .. obtained from eurface II&1Ilpleo are • 
con.i.tent throngh it. 

It i. doubtful whethe. this occurrence is connected' with 
the outcrop! on . the weat sid. of Roherts' Creek. treJlched un 
by the X Proprietary .. reported above, The bearinga do 
not fit in too .... 11. and it would be better to leave this 
point open until furth..- work has been done. 

On this -uon other lod .. have been izpcoed; and higher 
up the hill. on the north side of the nver froID the fall., 
a aman tl1nnel h'" been driven on a line'N. 360 E. for .bout 
'20 feat. It p_ through lhattorecl g...p1il~c alateo with 
considerable pyrtteo •• an~ is said to have carrieCI a little tin. 

Apotiter wid. lod. formation ~ on u., _tIiern ofde 
of fJle .pur dOWll which the IIhorl GIlt to the rail ... ay at 
the gorr p.- frl!'" the X tram. n.:ran. lode. how­
ne •• _11\1 the JDOOt promising. and the lil'It work should 
.,be concen~rated upon it. 
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(21)-P'BN'I'ON' •. 

North .Dd ..... t of the X F.u. -';00 COllIes a 4O-ac .... 
.. dian . ;484. taken up in the name of J . 8. FentoB. Thia 
_t:on w.. the objeetive of lOme prti4jIiICtjDg work done 
.bout 18 yea ... go, when the Einu Bay Bailway ... bema: 
COIlotructed. A lIIlaU .yndicate opened np • loci .. In ... rcIi 
of galen •• bout 3 chaino bad< from the railway, jOlt·oouth 
of the X River. The ....... Iringe no... MOW a _all quart. 
lode with • ..meal. pyrites. Aa In ao many othr inotan_ 
on WI field. the. occnrrence of tin ..... completely over-
loOked. and the oyndicate'. operationo lOOn oeaaed. • 

In 1911 the uiIteaoe of tin ore ..... di_r8d by Mr. 
Fox. and a conaiderabI. amount of work ..... done in oplor­
ing the extent and value of the depoait. The -wto _ 
not very e....,nrari':'l. and the _ibn W&I onrrendered It 
..... then taken up bY J . 8. Fenton. wbo io at l'_t doing 
further won: npon it. 

The X RiVllr rune _rly due north at thia· point, and 
about 400 feet touth of the railway a IID&Il cntk rune down 
very _ply to join it from the w-.. aide. Thia creek . 
wal ... orked for if. allllvialLand .t a point abeWo 300 feat 
from the river and ,..ny 1110 feat .boW it a loa.. form.tion 
.... cut. The. lode bear. .,bollt N. II" W., dippinJ at 70 
dog ... to the out. The. _try .... ;. IC!It and ..-y 
to the touch. and p ...... ed to be malaJy .... tite. The Iode 
io .bout 2 feat 6 inch .. wide,COIIlJ-edof qu .... aad_t!te 
with ppitea d;..,mnated throup it. The. steatite carri .. 

• abouji t per .-t. of metallic tin. while t.he lode material 
yielded nea.ly I per .-t. The. lode ia cU.clooed for n .... ly 
100 teat, and it ia &aid that 8 ta.a of tin ......... recovered 
from the clay Ailing 00 the h-';"l-walJ of the lode; alIo 
that the lod. f......... iW Ii lOme 80 leat wide. with 
recurring _ of 'luna in the 10ft matrix. 

Dow" the. hill, about 100 feat below and about 100 feat 
to the north, & 10ec twmel Jaaa liMa 'lit in for ...... t60 
feet to toot thla f_atioft at deptII.. ftia ... _ ..... ~ 
but .... ndo of P!"&D, r' aqd P1"l ......... ~ til .... 
baen _"terM, )Il'riWa tot " 1: • larply of t.he 
.nenical form with . the tin ore » __ freq .... Uy 
funnd 011 thio e.td. lifo _,. ..... ~wdIUIt. and 1ritl t.he 
;",4 ........ 11e oftWlo/Ie ... ~W .... can be .... 
from the ...... ~; "1I11III the .. MIll alia". 
aotor of tile lode fa......... f1IIIy ·liI'arrant • very 'CUetuI 
and .,.tematic tooting and aampImg 110 make .ure that a 

• 
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,....t proport.y ............. ooeri_ed heIe. E_ if the 
...... _ poor ill tIMo \uIIDeI, II ~ lib tJUa obould 
........... wRD .,.lode _~ dri_ .. for_ 
did' 7. It ia -..1IIiIIIed .... the ...-..- 01 .. till 
i. patchy, and the twmeI might...uy heft M the lod. ill 
• blank portion &lid broarht a!lout a p __ t.re con-
demnation. 

A 1*le to the north of th_ worl,;np _ tilly creek ia 
• ...-.1 whi.h yielded & little alluvial; and then right at the 
railway 00". the p_t workings of J. S. Fenton. Th.re 
ia • little Sat on the w .. t side of the X River which w .. 
'-"<I by the _oavation of the rack to make ·th. _bank­
_t over tho river. A vertioal f_, ....... 20 foot high, 
01 herd 1I1&IIlIivo qua_ rook, ,,",u tho Sat, and into thia, 
on a bee.ring S. 71 0 W ., a tanael bu bMo driven for 66 
foot . Thio ..... driven to cut a C-n lode obowing on the 
lurfaco further north, from which IIOIIl6 very good oxidi&ed 
oro has been won. The tuDJlOI p-v throng!>. ... ried rock-­
ha,rd green slat, roci alternating with c-n and 10ft 
olateo with _ma of quarts in plabee-aDd bu jut ..... ched 
the lade, 'which ia of a 80ft clayey .heraotor, with groon 
quartaitic fragment. &lid some pyriteo. A IIp&Oimen of the 
herder fragmenta yielded 0'4 per cont. of tin. 

TIl. lad" bu a bearing of about N. 100 W., aDd dip' 
stooply to the east. It has boon traced aDd partly worked 
by .hallow tunnela for about 150 foot to the north of and 
above tho "tunnel, which will give _bou~ 16 or 20 foot more 
of backs. In th_ ohaIlow wom .... the ore ia of the U8I1&1 
goeoan .haraetar, with dolomite in plaeoe and with the tin 
contenta aometUnea rich enough for the ore ~ be berged 
aDd .... t direct to the .... tor. ()t.ber of the ore bu been 
lOOt to Renieon Bell and tnated there in the Centnl 
battery. 

To tho _ of tJUa lod. 100 f. and higher np the hill­
aide anotbr lad. obo ...... hloh fonned the obJootivo of the, 
original oyndioate. Thio beara _boqt H. 300 W., dipping 
"ply to the out, aDd ia about 2 foot wide. I1I8Q8IoHmt 
work bu boon done to reval ita maiD featurM, wt it -
to \{e a quarts areanioal pyrijoe lode, .. \We __ of the 
.peaimena hev. very rod tin ahowiIIc ~ tIaem. 

The tIlroo led .. ditd-'l ...... _ protl&bIy there are 
more III. oorteinly to beloag tio the -1IfItIm, and will 
JII'Ob-bly P""'" to bioi eonlleete4 one witJI • CItiIIet. TI1. 
preMnoo of the magnesian oiJieate. ~, _ad ,110 of the 



magneoian carboUte, dolomite, point. apia to the """;a­
tion, direct or indireet, of th~tU _ with the buic 
rocka ao prevalent hue, and .• 110 iMIpa to liDk tbia cuoiterite 
miap.ickel lode with the galena blende pyritea lode in the 
X River 8ection •. 

Leaving th_ workinga .nd following the rail .... y in a 
direction N.N.W. for about 600 feet, a quartzitic outcrop ia 
... n just above the weatern bank. No work had been done 
on it, but a fragment broken oB waa very rich, carrying at 
leaat 30 per cent. of caeeiterite, and the oukrop ahould be 
further explored. 

Beyond this. about 200 feet, and drawing near to the 
boundary of th .. eection, a amall cutting oooun with baw 
about 12 f ... t high. This i. co~ of .Iate rock, much 
altered and permeated with g<*&n. 

The basic igneous rocks outcrop a abort diatance to the 
north-west, and in all probability lie cloee at hand here 
wider the detrital covering. The a1terauon in the alatea 
ia due to their vicinity, and baa proc&eded 80 far that in 
80me caaeo it i. doubtful whether the rocka are not them­
.dv .. of igneous origin. The goooan ia partly formed of 
quartz, and a apecimen taken from here gave 1'5 per cent. 
of metallic tin . The exiatence of tin at thia apot was diB­
covered some six yeara ago, and a tunnel was driven from 
below the railway to int..nect the lode at a depth of about 
60 feet . The tunnel ia 121 feet long, the first part being 
in ordinary alate rock . At about 100 feet from the entrance 
a lode formation i., erOlled about 12 feet wide, carrying 
quart. and gOBSan: a specimen yielded 0'( per cent. of 
metallic tin . The end of the tunnel ia in 8 loft green-mottled 
rock, which under the microecope proved to be of igneous 
origin and a member of the gabbroid aeries. 

Apparently the values in the lode were not considered 
good enough when the tunnel was driven, and pooaibly the 
tin content. were bard to eave, but even if the specimen 
taken W88 above the average value--&nd no diacrimination 
.. &I pOBSibl&-the finding of un at all ... al quite luftlcient to 
encourage driving on the formation ... ith every hoR" of 
encountering local enrichment.. It ia not po.;ble to advise 
whether this formation too will link up with the oth ... 
on this 1_. but it appears probable that all of them oItirt 
a margin of igneous rock here, and that the contact 1ine 
runs almoa! parallel to the railway IIDtil it twiata round to 
croea the X River gwge. 

• 
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(22)-Onma OCOUJIIII:N""B. 

The deacriptiOll8 giVeD abcm> do not. pretend to include all 
the known occurreDceo of the diatriet. The whole area ;. 
otzongly mill«aIioed throughout, and a catalogue of .11 the 
small lod .. discovered, more or 1_ opened up and then 
abandoned , would take too much space and become too 
monotonous. The typical occurrenceo have been dealt with 
and thooo which _m to have .--! poosibiliues if a revival 
of proopecting occun. The.....t '" the known lod .. are, as 
far 8S pOll8ible, shown on the accompanying plana. 

, 
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VIU.-CONCLUSION. 

Of the min.. that have not yet reaehed the ita.., of 
ptodnetion or concentra$ion, .uch .. the X Proprietary, 
Fanton 's, the Olympi~, and othen, no __ can be .. id 
th... that they ooour in a district which baa been proved 

' 10 favourable for Un .depoeition $bat the only '1-w.n in 
regard to t_ ~ the utent and value of the <>courren_, 
This ia not a matter of geology, hut of proopecting and 
mining, and it ia n...u- to oay that th .. outJoob warrant 
thia, and work may at ally time lead to the dilcl08ure of 
I110h quantities of "'" .. will plaos the properties on a IOlid 
buis. 

The problem of the pr04ucing mines (mainly those 
included in the large scale plan) is dilf.rent. These mines, 
even if the Federal property is mede avoilable for one of 
the preeent crushing-plants. are nearing the emanation of 
their oxidiaed 0""" and their ou~ in the put baa been 
10 limited in extent and in return. to the . hareholden that 
th.ir prospecte are small of IJeCUring capital adequate to 
deal with the very large tonnap of lOW-grade oulphide ores 
whicb certainly exists. The writer in the put b .. always 
deprecated the nndert&king by the State of lpeouiative min­
ing work. There is su8lcient nnwise expenditure OIl min­
ing .... n whan t.hoee responlible have to atand the brnnt 
themoeIves. To make avoilabia the _un. of the State 
il to invi~ the euy apencling of the MOIley" wh_ the pro­
mise of 8UCC881 ia wbolly inadequate to the riak involved. 
Wbere, thougb, large tonnages of ore are preved to enat, 
and it becomes a problem of treatment rather than of min. 
ing j wbere, too. the companies concerned have done their 
pert manfully in trying to bring their properti .. to _, 
and yet find the problem too gNat for their l'MOIll'eM-it 
wonld _m within the ooope of the Government to ." in 
and &lliat. 

The most hopeful path by which 8UOOMS can be reach-d 
is by the utilia&tion of the 8ulphur contents of tbe ..-, 
which are now WaIted at extra coot, to provide Iulphnric 

• acid; then to combine thia sulphuric acid with ammonia 
produoad by cheap po ..... from the atmosphere to yield the 
lnal colllJDercial product of ammonium au!phate. TIlia 
loav.. the tin oxide ia the routed ore available for the 
ordinary method of ."ater~_tration. 



Th. manner .n which thia aid .hoold be ~eodered io on 
the following lin .. :-

(I) The further in .... tigation of the pyritic and pyrrho­
tite ore-hodi... A. mentioned above. the compani .. had 
no meaDl of dealing with thia variety of ore, and their 
exploration. have Ulually ceased wheo it was enoo\Ultered. 
Thi. work would ooomt of tunnelling. rioing. and boring 

• through th... bodi... By opening up lOme of the old .. 
workingo and Iystelllatically aampling, valuable information 
could bf' s.cured. This would .. ta.blish the baaic value of 
the ore, 

(2) Au ' enquiry into the CO!It of a Nlphuric acid plant 
and the poaibility of utilising the sulphide 0 ..... for this 
work. . . 

(3) Laboratory and bulk __ (a) of the con .... tration 
r .. ulto of pyritic ore; and (b) of tb. recovery of the ti~ 
~ntente from the roasted conoentraWR or crude ore. 

(4) Au enquiry ioto the syotematic productioo of 
ammonia from the atmoaphere. and an aoalyaio of the con. 
of tbe 0_ if baaaferred to tbe Weat Couto 

(5) An enquiry iato the OC\lllUmttllln of ammonium sul­
pbate in A ... tralia, aod tbe standard price in other parts 
af the world under nonnal coaditioDB. . 

(6) A 6nal ee$imate of the oompiote DOlt of th. plant 
required to carry tbrongb th. wbore of til. above p"""",". 

It would be _ry to come to lOme agreem.nt with 
the companies that bold the 1_. and IUcb agreement 
IIhould be baaed on a return of a pr01>Oftion of tbe "mllto 
to the companies after paym .... t of all Gp ..... and inter­
..t. A....,.uy baoio _ld not iIe fair to tbe Government. 

That ill doe ...... praaRcal 80 ....... I can IUn .. l; to lav. 
tJoia diotrict. fl'Olll the unihilet .. "'at threatona it .. IOOIl 
.. the limited qnamw. 01 0001_ ore .... esba1llted, It 
ia buocI DB tile utiliaation on tile ""'" 01 .ulplnuic acid. to 
.. proclneod from .. _-laearing Iulpldole _. ad auite 
pooIibly ...... aad Iontw outIata far ~ ... rsrittl ma .. be 
Gilcovered .. inveat;iptWn JIl""MIb; if 10, they can be 
acIopa.d in preten_ to doe .. mainm .... pbate. 

4a a faniler _meadat.iou, the Deed of road com­
mnnicauoo between Reuiaon Bell. ~bery. and Zeehan 
baa already beeo referred.... no. can well .... clomed u 
a rigbt, ratber than a ooo .... ion. by th ... diltricta; tbeir 
ilOlation is quite unwarranted. 

A. to the ultima!.e future of the diatrict, there can be 
little doubt. The world, within the D8ltt 50 yean. ia bound ' , 
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to require the natural reeources it oontein.. For tbe pre­
JIOnt. thougb. with ad~rae oonditiona of climate and 
isolation . tbe district needs a helping hand. and it would 
seem to be within tbe province of the Government to 
""tend that band. 

There is ODe point which has interested the writer for a 
considerable time. There i. a large area of tin-bearing 
country be .... which hal been subjected to heevy denndation. 
The tin won from the detritUs or scanty alluvial cannot • 
aooount for one tithe of tbe ore which mnst have been eet 
free by this denudation . The problem is to aooount for 
the balance. That it has not remained in the rivers, such 
a. the Argent and Ring. i. due to ' the oomparatively steep 
fall and oudden ftooding of theoe · riven; light and heavy 
und. alike would be swept out of them. The Pieman 
in that cue would receive the ore. The Pieman, 
too. has a rooky bed. ooverecl in placeo with wngle. It 
jloods heavily. and during the ftooda the wl\ol. mua moves 
forward with th. _ter. Towards the mouth there are 
eo ..... 12 mil. of tidal water caued by the IUboidenee of the 
whole OO8Ot line. The tin frwa the catchment ,,_ probably 
now reeta either in the orevi_ of the J'OCk bottom of the 
river or betWeen the _d. whlch ~u'" the Pio­
man bar. Some .day ... tho suppli. of tin grow I ... ~"d 
tbe world's demand more uigent. it may prove worth while 
to follow np tbio ch_. 

Finally. I must. CORvey my appreciation of the aaoist­
allee I rseeivad from all thooe in charge of the properti .. 
includad in this report. The management of the properti .. 
they control has been one long otrualo agaiut the advel'lM! 
condition. of low-grade and irnBalar or.bodi... Th. 
information they h... ............JaW · npadiIIc both th. 
occurrences and Ma. ~tlunt. 01. .... _ is a moot val,,· 
abl ..... t. ' It ..... fretly plaee4 at my diapoaI. and if a 
broad sehelllAl qf "",,I!¢~ot iI .adopted. in the dio~ the 
ready '''''''''l*"''n... ,of .th_ wh4 have done , .... mnch w .... 
here in the pad will be the1int. -miil!tow .............. . 

• , , HABTWELL CONDER. :M_A .• 
Acting A..iotant Government Geologist. 

Laun_toIa. 31 .. Jan.....". 1914_ 
;. 
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