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The Mining Fields of Moina,
Mt. Claude, and Lorinna.

[.—INTRODUCTION.
(1)—PRELIMINARY STATEMENT,

Tue original purpose of this expedition was to make an
examination of the tin, tungsten, molybdenum, and bis-
muth ore-deposits, and to report upon those unprospected
areas which were considered likely to prove profitable
sources of the ores of these metals; but, in compliance
with the request of mine-owners and others interested
in these districts, the scope of the investigation has been
extended to include metallic mineral deposits other than
those enumerated.

It is intended in this bulletin to present detailed
information regarding the occurrence of the ores of tung-
sten, molybdenum, and bismuth, and to provide also par-
ticulars relating to the various methods of concentration
that have proved applicable to the different types of ores.
Investigations have been made to ascertain whether the
amount of molybdenum present justifies the establishment
of a customs concentrating plant for bismuth, tungsten,
and molybdenum ores, with the addition of a special unit
for the complete separation of the latter mineral.

All the mines and mining prospeets in operation, and
most of those temporarily abandoned, were visited: and
4 very careful examination was made of the geological
features of the districts. Many new features have been
revealed as the result of this examination, not only of
purely scientific interest, but also having a decided eco-
nomic bearing.

(2)— GENERAL STATEMENT.

The work outlined in this report was carried out dur-
ing the period extending from the 23rd June to the 3rd
September, 1918. The writer was absent for eleven days,
therefore the actual time spent in the field was two
months.




The present report is designed ~to supplement that

written by Mr. W. H. Twelvetrees (') (now out of print),
in which an adequate description is given of the general
geological features of these districts. Since that publica-
tion was written a considerable amount of developmental
work has been done, thereby providing much further
material information relating to the ore-deposits. The
writer desires to acknowledge the influence of the conclu-
‘sions drawn by Mr. Twelvetrees, from whose report
‘extracts have been made, and are included herein.
The geological map accompanying this bulletin includes

a portion of the Mt. Pelion area to the southward. The

Mt. Roland area, outside of these districts, but included

" in the region covered by this report, is not shown on the -

geological map. . _ - -
chfr]f“s work was carried out with the aid of the mineral
R s of the districts, drawn to a scale of 20 chains to
1 inch, Certain topographic features have been corrected,

and other features not marked on the charts have been .

added. :
The heights above sea-level have been caleulated from

aneroid readings based on the level of the railway-line ab

Sheffield. ' 3 : !

~ For purpose of reference, the old numbers of forfeited

mineral leases have heen retained in this report, and

appear  on the geological map. :

4

(3)—A CENOWLEDGEMENTS.

The writer desives to express his appreciation of the
courtesy and hospitality extended to him by nany resi-
dents of the districts during his visit. The asgistance ren-

~ dered by Messrs. J. Craze, J. J. Andrew. A, Carlson.
J. P. Kelly, and B. L. Thomas, of Round Hill; W. E.

Hitcheock, F. Townsend, &. F. D, Adam, H. Lawson, A.
Jubb, 8. Goldsworthy, and B. Gurr, of Moina: and Syd..
Reardon and G. Sloane, of Lorinna—greatly accelerated

the work of this investigation.

The writer wishes also to gratefully acknowledge his

indebtedness to Messrs. W. B. Cocker. J. J. Andrew,

1. J. Smith, ¢. F. D, Adam, Syd. Reardon, and R.

Magee for much valuable information received.
The writer was accompanied on this expedition by
Messrs.. R. Magee and Warwick Castle as field assistants.

() Vide W. H, Twelvetrees : Tas. Geo. Surs. Buil, No.'14, 1912,

* 1t is a pleasure 'l."o' acknowledge and to p
St Al o ge -and to pl cor
the :s_p.lenchq and efficient services 1‘enderedpl::et.[$:nra' -

(4)—Locariox axp AREa.

- The Middlesex and Mt. Claude districts are si

& 5 % St . . . s :
Eﬁe seut’ham:x part of the Cointy of Devon, "whicl!in t;:eattf 'f;
tl }3 north central part of Tasmania. The Forth Riger'
which has a general meridional course, forms a rough geo-
,gra.phxcal bonnda"ry between the two districts. o>
R_:Mt._ Claude district includes the silver-lead mines of -
thqux;d- Hill, the Tin Spur area two miles southward, and
the gold-mining field of Lorinna. Middlesex district
&nnudqs #Pg‘_nqh tin, tungsten, bismuth, and -ﬁabiib—
enite mines of Moina, the alluvial gold area of
Bell Mount, and the Five-mile Rise, Stormont, and

~ Black Bluff goldfields. Mt. Roland area, outside of these

districts, but included in the region covered i '
llimhw the north-east, and adjoins Mt. Clau'c;;%igpgf
~elion mining distriet, in which important wolfram dis-
miims %‘_&e ‘been made recently, lics immediately to the
gu e ;ﬁ?maa‘n_ centre of population is Sheffield, a farm-
ingd m’che P of ;:}imut 2000 people. In the region exam-
g O reag,-‘rie ’{J ‘:iirlfa sma];tﬁzttiexpenys, namely, Cethana,
: , vand 2 S na is s iles in
southerly direction from She%eld.blgz?ltelﬁhﬂl:;egl'm g
Rl:g&?}_es fa.!ft.ha_r southward on the right bank of the Il"?rth
River. _Mamq lies on the west s"fe of Forth River, and
is 32} miles distant by road from Sheffield s
The region examined is 9 miles wide east and west, and

- 9 miles long, and has an area of 81 square miles;
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II.—LITERATURE,

The literature on the geology and ore-deposité in these

districts is rather extensive. The earlier reports contain

mainly descriptions of the mines in operation at the time,
little attention having been given to areal geology. :

The only large-scale map covering the whole of this
region is that prepared by Mr. W. H. Twelvetrees, "fo
accompany his very comprehensive report, issued as Bul-
letin No. 14 of the Tasmanian Geological Survey. Mr.
G. A. Waller also prepared a very useful map of portion
of the region covered by this report. '

The following publications relate to the geology and
mining industry of the Middlesex and Mt. Claude dis-
tricts : — ;

1881. Thureau, (.: Report on the North-Western
Mineral Deposits.
1893. Montgomery, A.: Report on the Mineral Dis-
coveries in the Neighbourhood of Bell Mount.
1897. Smith, J. Harcourt: Report on the Shepherd
and Murphy Tin Mine, Bell Mount.
1898. Smith, J. Harcourt: Report on the Bell Mount
and Middlesex Tinfields .
© 1901, Waller, G. A.: Report: on the Mineral Districts
of Bell Mount, Dove River, Five-mile Rise,
&e,
1907. Twelyetrees, W. H.: Report on the Bell Mount.
and Middlesex District.
1913. Twelvetrees. W. H.: The Middlesex and Mt.
Claude Mining Field (Tasmanian Geological
Survey Bulletin No. 14).
1916. Hills, Loftus: Middlesex and Mt. Claude Dis-
.tricts—Mineral Resources No. 1, Part 1L
(Geol. Surv., Tas.)).

G. Thureau, in his 1881 report, details the results of an
examination of the galena mines on the northern slope of
Mt. Roland and at Mt. Claude. The Mt. Claude Silver-
Lead Company was then working the deposits which are
now owned by the Round Hill Silver and Lead Mining
Company, No Liability. Tt is pointed out that the ore
oceurs in irregular veins or stockworks, and that the pro-
per way of mining it would be by open-face cuttings. Rich
ores are stated to outecrop 130 feet above the lowest.
deposits worked at creek-level.

ey

- small and rich lodes. In his later

A. Montgomery, in 1893, visited the Mt. Claude mi
~and his report covers the whole of the Middlesex :iiﬁz,
_He concluded from the number of discoveries already mads
that the field must be more than ordinarily rich in min-
erals, and that it was well worth attention.
; J. Harcourt Smith, in 1897 and 1898, traversed the M
- Claude and Middlesex districts, and described the work-
m%g oz % Earmug mining leases.
_G. A. Waller’s report, in 1901, dealt with
!l?ova River, and the Five-mile Rise, and was fﬁmlg:nn?sti
hg c:. geological sketch plan of the Bell Mount mining dis-

W. H. Twelvetress, in 1907, described eposits
of Bell Mount, Middlesex, and Dove "Rivthai'.om'iﬁe em?-
clusion arrived at in that report was that the field, on the
whole, would probably prove to be one with numerous

_ rt (Geologi
vey Bulletin No. 14), published in 1613, Mr, e

xhaustively discusses the mode of occurrence of the ore-

 deposits, and predicts a prosperous future for the distriot:

as a source of tin, tungsten, and bismuth ]
ot i o s AR it Coadaks

:::eese districts, gives atm.:cal information on the m;-

‘sten and molybdenum production and deposits, and makes

- certain specific recommendations, with the object of stimu-

?ating mining activity and expediting production.




11 _HISTORY.

Tn the history of this mining division the earliest dis-:
_covery of which there is definite record was made by the
well-known explorer, the late James Smith, formerly of
Hamilton-on-Forth. Early in thedsixt.ies, beftg'l;eeiis dis-
: -of copper ore at Penguin an at Copper , near
- Glin;}:a PI&?.E:, ‘Mr. Smith traversed the Middlesex and
Mt. Claude districts, proceeding via Castra and Black
Bluff, and crossing the button-grass-covered plain south
of Nietta, later named after him. During a few weeks’
sojourn in the Lorinna area gold was discovered in the
lacer deposits near the present bridge, crossing the Forth
%iver. After carrying out certain preliminary prospecting
work, proving the extent of the deposit, Mr. Smith
returned by _t.ge Forth Valley voute to Hamilton. A few

months later—this time accompanied by Joseph Raymond,
James Fenton, and W. M. Crosby—he returned to Lor-
inna, and endeavoured to test the value of the gold-bearing
ground by sinking a number of shafts through the wash.
,Altfhbu&enmpraging results were obtained from the top

wash, work was abandened before reaching the bot-
tom of the deposit, owing to the heavy influx of wafer.

Attention was then given to the valley of the Dove River,
a tributary of the Forth, resulting in the discovery of a
little gold, and a galena lode located south-west of ha
Devon Mine. On the return journey down the Forth
Valley gold was discovered at Golden Point, near Geale’s
Bridge, and a galena lode at the confluence of Claude Creek
and Forth River. The latter discovery is of some promise,
but the lode remains undeveloped to this day.

Following the encouraging prospects obtained on the
earlier expeditions, a number of explorers from time to

time visited these almost inaccessible areas, but no dis-’

covery of value was made until the year 1878, when Weeks
and T. Shepherd reported the presence of galena m the
sandstone strata at Round Mountain, the western extremity
of Mt. Claude Range. The Mt. Claude Silver-Lead Min-
ing Company was organised in 1880 to exploit the ore-
bodies disclosed by the prospectintil:peraﬁons of the dis-
coverers. The operations of this company were not
attended with success, and in the year 1884 the mine was

abandoned. The further attention drawn to the district

by the exploratory work of this company had its sequence

in the discovery of gold at Campbell's Reward Claim it
1885, by Alex. and %Ieolm Campbell; followed inm&r:ill;,l
1887, by J. Aylett’s discovery of the Great Caledoning

. Gold Mine on Five-mile Rise. ~Within a very short space

of time gold was located at a number of other places in
the ngmgh]fw_ur;lobd,. and the Lorinna gold-mining !l:loom seb
1&1 Mxllng plants w erqcted—an the Devonian, Great
Caledonian, and Golden Hill properties before develop-
‘mental work had been advanced sufficiently to determine
the value of the gold-bearing veins.  Machinery was
hauled up the old road from Sheffield over the top of Mt.
Claude Range, thence over Oliver’s Hill to Lorinna, and
finally up the steep road over Five-mile Rise. The

_gradients of these roads are in places as much as 1 in 5,

80 some idea can be formed of the magnitude and expense
of the undertaking. Surprisingly little devalopmentpzhagi',

- been carried out, and even if the veins were extraordin-

arily rich near the surface, such expenditure was certainly
not justified, After a short periodpof a.ctwlty the &istrics{
was again abandoned, save by a few prospectors. About
this time, Malcolm Campbell found galena in the Dove
Rn_vmj Valley at what is now known as the Devon Mine,
which, at a later time, was operated with fair success.
~In 1891 John Levings and Thomas Brennan discover
tinstone and wolfram on Doleoath Hill, and were g’ga.ntig
a reward claim. The Iris Tin Mine, in the following year,
was located by M. Hearps; and in that year also Malcolm
Campbell reported the presence of rich alluvial gold at
Bell Mount. This latter discovery led to the influx of
a large number of miners to the field, inaugurating an era
of exploration and development, which gradually brought ~

‘about the highly satisfactory condition of mining obtain-

ing to-day. In 1893 those well-known prospectors, Th

-ghap_h,erd and Thos. Murphy, who ha.vg plg.'yed such g?i
important part in the history of these fields, were suceess-
ful in discovering bismuthinite, wolfram, and tinstone at
the S. and M. Mine. This is usually referred to as the

‘pioneer mine of the district. formerly known as the Shep-
‘herd and Murphy Mine, and long familiar to pmépecbogs

as the Bismuth Mine. The whole area occupied by the

~ granitic rocks was carefully searched, and revealed many

other important occurrences of wolfram, bismuthinite, anc

 tinstone ore, the most important of which are now the All
- Nations and Tin Spur properties. Gold was lacated at

Stormont, Black Bluff, and Bond Peak, but not in hi
payable amounts. At this time the inaccessibility L?th};




districts was the grea.tafest, 'Zgatm t;: theiée ;dv::g:m:;l:;
reights over the ill-formed, ply-gra roads wer
Exo:afsivaiy high. From Moina to Sheffield, 22} miles,
transport cost was at the rate of £7 10s. per ton; similar
charges were made for haulage over the Mt. C’la.ude-rqad,
on the east side of Forth River. From Sheffield the ore
was carted to Devonport, a distance of 21 miles, for ship-

ment abroad. During the last decade the road from Shef-

ia Wilmot has been remodelled, the Sheffield-Lorinna
:E:tlzikw:c?ii has been constructed, and the branch railway
from Railton through Sheffield to Staverton has been
completed, thus providing goed transport facilities
in accordance with the requirements of the districts.

During this period also the districts have come into .

rominence as a source of bismuth, tungsten, &in,
Elver, and lead. Many new discoveries have been
made, and most of these prospects have developed into
payable mines. The most successful of = the later pro-
spectors are Warwick Castle, B. L. Thomas, and R. Magee.

-

S

M*—m

IV.—PHYSIOGRAPHY.
(1)—ToPoGRAPHY.
() General Deseription.

The topography of this region is directly related to the
geology, since the highest and most conspicuous mountains
are capped with erosion-resisting conglomerates, and the
lesser eminences are occupied by hard tubicolar sandstones,
grits, and conglomerates, Where the streams have cut
through the superincumbent sediments, exposing the softer

igneous formations below, the rate of erosion has been

greatly increased. The underlying rock consists for the
most part of decomposed schistose felspar-porphyry and
quartz-porphyry  (porphyroid) vocks, which offer little
resistance to the corroding effect of flowing water.

The topography generally is one of high relief, brought
about mainly by the erosive action of the fast-flowing Forth
River and its numerous tributary streams. The inter-
stream areas form part of a very extensive tableland,

- which has a slight northerly pitch towards the sea. In

this region the surface of the tableland is occupied almost
exclusively by tubicolar sandstones and conglomerates, but
these rocks are covered in some places with a thin sheet
of basaltic lava.  Above this tableland prominent
mountain peaks and ranges stand out in bold relief. The
elevation of the Forth Valley is from 400 to 650 feet above
sea-level, the tableland from 2300 to 2850 feet, and the
mountain peaks rise about 1600 feet higher.

The present Forth River follows the course of a former
Forth, which flowed over a more maturely dissected land
surface. At Lorinna elevated terraces of the wider and
older Forthi are still visible above the road, and similar
terraces of river gravels oceur 500 feet above the river, near
Wilmot. Bridge. At this latter locality the terraces are
separated by sheets of basalt, showing that the old Forth
Valley in Teritary time was even then of considerable mag-
nitude. Following the uplifts of the region in Late-Ple-
istocene and Recent time, the river gained renewed power,
and soon carved its way through the loose wash, more gradu-
ally through the basaltic rock, and is now deeply entrenched
within its former channel. Where the present river val-
leys are young and oceupied by hard sandstones, conglomer-
ates, or granitic rocks, the channels are very narrow (100
to 150 yards), with steep and in some places precipitous
walls 100 to 200 feet high. The rivers are still far above
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the base-level of erosion, and are actively engaged deepen-
ing their present channels. :

The valleys of the higher mountain areas have been occu-
pied by local glaciers, some of which ‘were qf conuc_ig,rahlq
extent. The Vale of Belvoir is a typical U-shaped valley,
and the Forth has the appearance o't'nc;.-;rl_e-t]'m,t;b hﬁs 1:;9;;

eatly modified by glacial agency. It is probable
ﬁe ogmplate disaeu)zoign of the thick highly-resistant con-
glomerate strata, the remnants of which still occupy the
higher mountain ranges, is largely due to the corroding
effect of glaciers.

(b) The Peneplain.

" The general character of the surface, as represented by
the hillg and plateau summits, is uniform throughout its
Lentire extent. The country is a great uneven plain, which
may be called a peneplain, but whether denuded by sub-
aerial erosive agencies alone has not b_een determmed
~ The deep, sharply-incised valleys, carved by the numer-
ous streams, give the country a decidedly hilly appearance,
but its character as part of a great peneplain, when the
landscape is viewed from any of the higher peaks as a
vantage point, is at once recognised. TLookin .towards_ the
horizon the level of the inter-stream areas appears .r-ezpa_rk-
ably uniform; but while this tableland seems very even,
viewed from any one point of outlook, it is not houzanml
There is a slight pitch northward towards the sea, and
southward the surface rises very gradually, until it finally
" merges into the great Central Plateau. The elevation of
the tableland varies from 2300 feet above sea-level near
Moina, to 2600 feet east of Lorinna, and 2850 feet at the
top of Five-mile Rise. The rising slope southward thence

becomes much less.

The dissection of the peneplain commenced 'in Teritary

time prior to the eruption of the basalt, which partly filled
t.heev};ﬂ:eys' and buried the leads. The present configura-
tion has been brought about largely by the action of
glaciers during Pleistocene time, and by the corroding
effect of the waters of the Forth River and its numerous
tributary streams.

(c) The Mountains.

The highest mountains in this area are Black Bluﬁ,,'i.?q_{_')o
feﬂt,e 2:1%1 Mt. Roland, 4047 feet, above sea-level.

The next in ~importance are M. Vandyck, Mt.

Claude, Bond Peak, Round Mounitem, ‘Brazen Nose,
: Sﬁ:rmgmt, and Bell Mount, which range from 3500 feet

down to 2700 fe;t. above sea-level. All of these (with the

sole exception of Bell Mount, which consists entirely of
porphyroid rock) are wholly or partly crowned with hard
silicified conglomerates of the West Coast Range series.
Mts. Roland, Claude, Vandyck, Brazen Nose, and Round
Mountain have a deep covering of this conglomerate,
which rests upon schistose igneous porphyroids. Stormont,

Bond Peak, and Black Bluff partly consist of hard tubi-

colar sandstone and conglomerate. = These rocks, composed
~almost entirely of silica, are only with difficulty decomposed
and disintegrated, and form a strong protective covering to

‘the soft igneous rocks which they overlie. The mountain

range formed by Mts. Roland, Vandyck, and Claude rises
abruptly from Sheffield Plain, which is 880 feet above sea-

level. This plain is occupied almest wholly by Tertiary -
- basalt, although river gravels of this age outerop here and

there: The slope of the mountain range is gradual, and
not. very steep over the portion occupied by porphyroid

rocks, which are to some extent buried under a deep talus |
of conglomerate, but the hard, massive conglomerate

strata of the upper portion form great escarpments hun-
dreds of feet high, The disintegration of the soft basal
rocks leads to the disruption of the overlying conglomer-
ates, and avalanches of this rock are of common occur-
rence. Tt is noticeable that the steep bluffs all appear on
the north-west to south-west fall. On Oliver’s Hill the
tubicolar conglomerates present an unbroken wall of Tock
over 100 feet high, facing south-west, with a deep talus of
conglomerate boulders on the lower slope.’ The general
direction of the higher ranges is from north to south, and
the lesser ranges have a north-easterly trend.

enic movement, but the general features have Dhoen modi-
ed to a great extent by the effects of long-continued ero-

sion, both glacial and fluviatile.

(d) Drainage. :
The Forth River, which receives the drainage of the

~ whole area, and has been the major sculptor in determin-

ing the present configuration of the country, has its source

_in the central highlands. The source of one branch is at

Lake Ayr, near Mt. Pelion West: another is at a small
unnamed lake on the north-east side of Cradle Mountain.

‘The narrow ridge connecting these mountains divides the

headwaters of the Forth and Pieman Rivers, the latter
flowing: south-westward to the Pacific Ocean, while the

- Mountain-building in this region is due mainly to oro-
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former flows northward to Bass Strait. Similarly, the
Vale River (another tributary of the Pieman) and the Lea
River (one of the affluents of the Wilmot, which is the
major tributary of the Forth) have their sources in the
Vale of Belvoir, between Black Bluff Range and Bond
Peak, and are divided by a narrow, low saddle. The main
tributary streams of the Forth flow through Middlesex
district on the west side of the parent stream, which is the
geographical boundary between the two districts. The
Forth River is remarkable for its great antiquity, and for
the immensity of its valley, although the immediate chan-

" mel is very narrow and precipitous.

The area here considered is drained by three streams
on the west side, which ultimately junction to form the
Wilmot River, the major tributary of the Forth. These

sstreams, named in the order of their size, are Falls River,

Lea River, and Iris River. Falls River flows into Lea
River, the source of which is at Lake Lea, in the Vale of
Belvoir. Iris River flows through Middlesex Plains estate,
and, junctioning with the Lea River near Moina, forms
Wilmot River. These streams flow north-eastward to the
Forth, which has an almost perfectly straight meridional
course. At the southern end of the region the Dove River

. (the source of which is on the northern fall of Cradle

Mountain) and Campbell River (still farther south) flow
north-eastward, and are important tributaries of the Forth.
On the eastern side there are numerous affluents of the major
stream, but most of them contain little water during the
gummer months, and have their source within the confines
of the old valley. Dasher River rises at the township of
Cethana, at the northern end of Mt. Clande district, and
flows north-eastward to the Mersey River.

The fall of Forth River for the 15 miles of its course
‘through the centre of this region is 320 feet, the average
fall in this distance being 21 feet to the mile; thereafter
the fall diminishes towards the sea. The stream at
Sloane’s Bridge, 15 miles south of Lorinna, is 1200 feet
above sea-level, at Lorinna Bridge 650 feet, and at Wil-
wtot, Bridge 400 feet.

(2)—RzLarioN oF TorograrEY TO MINING.
(a) Prospecting and Ezploitation.

1t does not always follow that a district of high relief is
of very great advantage to mining. That, in the main,
the topographic features of the country within the con-

fines of this region are of decided advantage is due, not
only to the pronounced high relief, but also to the position
'of the ore-hodies in rvelation thereto. Since the uplift of
the surface in Tertiary time, and the subsequent oscilla-
tions resulting in the further elevation of the country, the
streams, having been given a greatly increased corroding
power, carved deep narrow channels in the upland sur-
face. The Forth River, as the parent stream, has been
mainly instrumental in this work; but the tributary
streams; themselves of considerable magnitude, have con-

tributed largely to the dissection of the old plain, The

streams, flowing across the strikes of the formations, have
exposed numerous sections of the strata for examination,
and have provided conditions for the easy exploitation of
the ore-bodies contained in them. In only one instance—
namely, at the S. and M. Mine—has it been found neces-
sary to adopt the shaft method of expleitation; and, evem
in this case, the mine had been worked for many years
by means of adits. i

In effect, the topographic features of the district may be
regarded as -decidadl?favouri‘b]e to mining. 3

(hYy Water-supply and Power.

The rainfall of this region is comparatively heavy, and
is fairly evenly distributed throughout the year, but owing
to the extremely high relief the water is quickly returned
to the sea. The rivers rise and fall very rapidly, accord-
ing to the condition of the weather, but the Forth River
and its numerous tributaries, even in the summer months,
carry considerable volumes of water, which can be utilised
for the generation of power. The great obstacles to the
more ral utilisation of the available water-power are

‘the difficulty in conservation and the heavy initial outlay

required. considering the question of water-power and
supply it is well to bear in mind the fact that the initial
cost is usually so great that the interest on the capital out-
lay would be sufficient to defray the runmning costs and
upkeep of a modern suction producer-gas plant in local-
ities where wood supplies are abundant. During the sum-
mer months those mining companies using water for power
purposes find it necessary to put into commission the auxil-
iary producer-gas or the steam-driven machinery, kept on
hand in case of emergency. Up to this time no attempt
has been made to utilise the power of the larger streams
owing to the very heavy initial outlay this would entail;
but advantage is taken of the more easily accessible power




available from the smaller streams. The Forth River and
its larger tributaries could be utilised to sup: ly mﬂmt
power for all local requirements. There are f

in this area where the conditions are smitable for tlw con-
servation of water.

% !

(3)—METEOROLOGY.

The climate of the north central districts of Tasmania
through the whole year is mild and del:ght'.ful There
- are no extremes of heat in summer and cold in winter,
although snow falls on the highlands during July and
August. This year snow fell at Cethana on July 8, 9 and
14, but melted very rapidly.

The mean annual precipitation recorded at Moina, in

the central part of this region, at an elevation of 1950 feet

o sea-level, is 70'70 inches; at Black Bluff, near tha
West»ern boundary, at an elevation of 2400 feet, it is 82:32
inches; while that at Lorinna, to the south, at an elevation
of 650 feet, is 68'65 inches. " The maximum temperaturo
recorded at Moina is 982 degrees Fahr. ; the minimum tem-
perature at the same place is 17°5 degrees Fah.; and the
mean annual temperature since records have been made is
'47-7 degrees Fahr, The prevailing wind is north*west
The severe frosts in these districts commence about Ma
and do not recur after October. No record is kept of
first and last killing frosts. The minimum temperature
(175 degrees) was recorded on the 16th July, 1912; and,
strangely, the maximum temperature (982 degrees) was
recorded on the 2nd February in the same year. With
this exception, there is no record of temperatures helow
20 degrees Fahr. The readings have heen taken in a ther-
mometer screen placed 4 feet above the ground; the tem-
perature of the air in contact with the ground would pro-
bably be from 4 to 10 degrees lower.

The annual precipitation of over 70 inches is spread over
148 wet days, not confined to any particular seasou,
although more rain falls in the winter than in any other
season. The months of July, August, and September, in
particular, are characterised by rather boisterous climatic
conditions. ~ The settlements, Cethana, Lorinna, and
Moina, are situate in well 4heltered positions in or near
the river valleys.

The accompanying table. compiled from the monrthiy

rain maps supplied by the Commonwealth Meteorologist,
gives an 1dea. of the distribution of the mmfa.ll dunng the
‘year.

Meteorology of the Rainfall during the Y ear.

' Annual Rainfall (in Inches).
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(4)—TrMBER AND AGRICULTURE.

The valleys, hills, and parts of the mountain ranges are
more or less covered by a good growth of trees of several
species, the various eucalypti predominating ; but clumps of
celery-top pine, myrtle, and sassafras are found in parts
of the region. The undergrowth is very thick in certain
localities, and in those parts cleared of forest growth,
bracken-fern and fire-weed completely obscure the surface
and hinder prospecting. The most luxuriant growth is
found on the country occupied by basalt, porphyroid rocks,
and granite rocks; the sandstone and conglomerate coun-
try provides little nourishment for vegetation, and only
heath and a few stunted eucalypti find subsistence thereon.
The timber-covered slopes afford an abundant ply of
wood for mining purposes, buildings, and for fuel. Several
sawmills are in operation, and timber is exported in con-
‘siderable quantity. Until recent years, owing to the inac-
cessibility of the area, the lack of transport facilities, and
the cheapuess of timber of this kind, valuable forests were
systematically destroyed by selectors preparing their hold-
ings for agricultural purposes. 2

In the distriet immediately to the south, parts of the.
higher mountain slopes are covered with King William
pine, large quantities of which at one time were cut and
floated down the Forth River to the coast, King William
pine has the properties of lightness and toughness, by
virtue of which 1t is well adapted for transportation by
water, and can resist the buffetings of the water and rocks

~without suffering material injury. The objection ” raised
against this means of transportation is that the logs would
accumulate at the bridges and ultimately carry them away.
Tt has been proposed to construct a by-wash at these points
and conduct the logs past the bridges.

All of the land in this locality suitable for stock-raising
and agriculture has been selected. The greatest progress
has been made in the Lorinna area, where the farms are
cleared of timber sufficiently to be cultivated. The conn.
try in the neighbourhood of Moina and Tin Spur is in the
transition stage between stock-raising and agriculture. The
process of preparing these heavily-wooded areas for culti-
vation is necessarily very slow. The first operation is that
of clearing and burning off the undergrowth and the trees
of small dimensions, followed by the sowing of grass seed.
Cattle are then run on this artly-cleared countrv. Tt is
usually necessary to burn off the second growth of serub

\

a year or two later; this also completes the destruction of

_the standing timber, which in about five or six years is dry

enough to burn freely. _ : .

The richest agricultural areas are those occupied by
basaltic rocks, the disintegration of which results in the
formation of the wonderfully fertile chocolate-coloured soils
so highly developed in the neighbouring districts, Wilmot
and Sheffield. These soils are especially suitable for the

- growth of potatoes and other root crops. Cereals grow in

profusion ; specimens of sparrow-bill oats over 5 feet tall

- were seen on S. Poynton's farm, south of Mt, Claude.

The porphyroid rocks disintegrate to a snuff-coloured
soil of lesser fertility, but highly useful for grazing. The

granite country is also of some value for this purpose.
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V.—TRANSPORTATION AND COMMUNICATION.

~ These districts have for long been at a great disadvantage
because of their remoteness from a railway. During the
last decade they have been made more accessible by the
construetion of trunk roads and the branch railway from
Railton through Sheffield to Staverton. Railton is a town-
ship on the North-Western Railway route, 15} miles by

and Staverton is 14 miles. From the Moina area supplies
~ are hauled 22} miles to Sheffield. Round Hill and Tin
‘Spur areas are only 8 and 10 miles respectively from
: ‘Staverton terminus. Several surveys have been made with
. the object of continuing the construction of the railway to
-7 Wilmot, but the Forth Valley presented so many engineeri
- difficulties that the project had to be abandoned. In 1899
Mr. Ross Reynolds, Assistant Engineer-in-Chief, carried
- out a useful exploration survey for a light railway from
Sheffield through this gl cticabl
route was found with sufficiently good grades for profitable
traffic. A drawback is that west of the Middlesex Plains
block, high country comes in for a few miles, rising to
. mearly 3000 feet at the 43-mile peg from Sheffield; and,
in fact, from the Moina plateau to the south of Mayday
Mountain the general elevation above sea-level does not
fall below 2500 feet, which is a distinct handicap to a
through line on this parallel.  From the west side of
Middlesex Plains block to the north end of Mt. Farrell is,
‘however, only 32 miles
~ The best rail route—and one attended with few seri-
ous engineering ties—to serve mining, agricultural,
and timber interests of these and the contignous districts
to the south, is that of the Forth Valley. I%;]s line would
serve also as a great tourist route to the Central Highlands.
and is the only natural route for the extension of the

‘the railway, good connecting wagon roads with easy grades
can be cheaply constructed from Moina and other areas on
the opposite side of the valley. . :
Ten years ago the only means of access-to Lorinna was
by the Mt. Claude-road. Tt is very difficult to understand

why this route was selected in preference to that of the pre-
sent highway. The road from Dasher Valley follows a

steeply inclined ridge up to a narrow saddle between two

rail from Devonport. Sheffield is 81 miles from Railton,

region to Rosebery. A practicable .

Staverton branch railway. If this alignment be chosen for

~ peaks of Mt. Claude Range, rising 1800 feet in 2§ miles,

the heaviest gradient being as much as 1 in 5. The fall on
the southern side is equally steep, thence it passes along the
eastern flanks of Oliver’s Hill down to Lorinna. At the

_ time of the Lorinna gold-mining boom all supplies, inelud-
~ ing very heavy machinery, had to be hauled over the top

of this mountain range. It is said that 36 bullocks were
required to haul the big boiler erected at the Great Cale-

~ donian Mine.

The present Lorinna-Sheffield road is one of the fow
designed by an engineer, and although deviations were

" made from the original course to avoid a little heavy cut-

ting, it is nevertheless a creditable job. There is one very
steep pinch, namely, that leading up from Round Hill

_ Mine, where the gradient is from 1 in 10 to 1 in 7. A

number of branch roads lead off to selections on either side.
The extension of this road to the Mt. Pelion wolfram mines

“is now under construction. Between Round Hill and Tin
Spur the road follows a very steep sidelong, and is so nar- .

row that it becomes dangerous for two vehicles to pass.
“The main road to Moina falls, from Sheffield Plain to
Wilmot Bridge, nearly 500 feet in 2 miles; thence rises,
“more or less gradually, up to Bell Mount, 1900 feet higher.
This road branches off near Moina; and continues through
Midalesex estate. :
- Many of the roads are constructed without regard to

" grade in a more or less direct line, in defiance of the topo-

graphy, but some are adjusted to the topography of the
country, and if widened in certain places and maintained
in good order would be suitable for vehicles of all kinds.
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VI.—GEOLOGY.

(1) GreoLoGicaL Mav.

The geological map (Plate VIIL.) accompanying this
report includes the mineral districts of Mt. Claude and
Middlesex and the northern portion of Mt. Pelion. The
map shows the boundaries of the various sedimentary and
igneous formations, and their position relative to one
another, Tt has been considered advisable to separate the
schistose porphyroids from the Dove River granites and
granite-porphyries, as some doubt exists as to whether the
latter are rightly included in the porphyroid group. A dia-
base dyke outeropping on Knowles’ property, Sheffield-road,
_ has been included with the porphyroids, but its boundary
is shown to distinguish it from the unrelated felspar and
quartz-felspar porphyry members. The clastic and pyro-
clastic sediments represented by bluish, black, grey, green,
and purple coloured slates and crushed grits and fine-
grained conglomerates, although classed with the porphy-
roids, are separately delineated on the map. The only
other igneous rocks present are the widely-separated
Devonian granites and Tertiary basalts. ;

The sedimentary rocks are sharply defined and do not
require comment. i

The map shows also the location of the mining properties,
the positions of the more important lodes and faults, the
directions of the strike and dip of the structurally impor-
tant strata, and the general physical features of the region.

(2)—GzroLoaicar SuMMARY.

Sedimentary rocks are largely developed in this region,
and consist for the most part of pre-8ilurian conglomerates
and sandstones of the West Coast series and tubi-
colar sandstones, grits, and conglomerates of the Middle-
sex series. These strata, of no great thickness, are slightly
unconformable, and directly overlie felspar and quartz-
porphyries and pyroclasite sediments of the porphyroid
series. These latter rocks underlie nearly the whole of the
region, excepting the small areas occupied by the later
intrusions of granite and granite-porphyry, and the Algon-
kian micaceous schists, which outerop on the extreme
southern part. The pyroclastic sediments are not very

~ extensive. They are exposed in the road-cutting north-

/ward of Round Mountain and again at Bell Mount. The
original trend of the sandstones was almost east-west, but
the granite intrusions have altered the strike of the strata,

as exhibited in the anticlinal folds, to north-west.

In isolated areas, Silurian limestones, remnants of a
much more extensive formation, occur overlying tubicolar
sandstones. :

The granitic rocks outcropping at Lorinna and in the
Dove River Valley have been considered as belonging to
the end term of the great porphyroid series of rocks so
extensively developed in Tasmania. They have been more
intensely altered than the Devonian granites of Moina, but
they show, in parts, a remarkable resemblance, both in
structure and composition, to these latter rocks.

Towards the central and south-central portions of these
areas, granite and allied intrusives of Devonian age have
arched up the overlying sedimentary rocks, and have
assumed at the same time a strike and dip in conformity
with that of the porphyroids through which they pene-
trated. The porphyry modification .of the granite irrup-
tives contains multitudes of tubicolar conglomerate and
sandstone inclusions, the rounded siliceous pebbles being
still easily distinguished. The quartz-porphyry has not
penetrated the overlying tubicolar sandstones and con-
glomerates, the force of the intrusion having been spent
on reaching these strata. ;

The tablelands of Moina, Wilmot, Lorinna, and Sheffield
are covered in parts by remnants of basaltic lava sheets,
agglomerates, and tuffs, the survival of an extensive erup-
tion which took place in late Tertiary time.

The sides of the older valleys contain glacial deposits
and the recent fluviatile gravels.
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(3)——Emv'mncn_ OF THE SEDIMENTARY Rocks. -

System.

Series.

Group or
Formation.

Lithological Character.

Archeean

Not identified in Tasmania

| Lower

Algonkian Dove River Crystalline schists
——| unconformity
Cambrian | Dundas Round Hill Slates and porphyroids
to Wwest Coast | Mt. Clande Purple to reddish con-
Range glomerates i
Ordovician |« Pipestem © | Middlesex Tubicolar swndstones aud .
s souglomerates
. King River Bell Mount Cl sandston
Sﬂmn L ing ‘ < ayey tones
4Rhe he H""‘ﬁc“““: Moina Bluish-grey limestones
jl el = ﬁ & 1 -i -7 .
- i} F T =y = ~
Tertiar 1 Deep.L. orth River Stream-wash and sub-
¥ p Lead 1
{ Motia basaltic gravels
—————————{ unconformity
Pleistocene | Black Bluff | Glacial drift and morainal
P = m}hﬂn!
Recent Forth and Wil- | Alluvium and " recent
mot Rivers gravels 1

(4)—SEpiMENTARY ROCKS.

A ~—ALGCONKIAN SYSTEM.

The lowest and oldest rocks occurring in Tasmania are
represented in the region covered by this report, and are
considered to belong to the lower division of the Algonkian
system. They consist of finely laminated micaceous

~with the present stratification lines.

- roadside at Bell' Mount.

~ These slates, together iate

- and schistose porphyrites, belong to what is

- mania as the porphyroid series. g

= 2 'r, (%) W. H. Twelvetroes : “ The Middlesex and Mt, Claude Mining Pield,”
~ Tas, Geol. Surv. Bull. No. 14, pp. 13-14. e

: : schists composed principally of quartz, biotite, and mus-
_-covite, and are regarded as being metamorphosed sedi-

ments derived from unknown Archzan formations. They
are highly foliated, brown-coloured, medium to coarse
grained rocks possessing well-developed crystalline tex-
ture. These rocks occur in the southern part of the region,
‘and are exposed in the valley of the Forth River a it
. quarter of a mile south of its confluence with the Dove

River.

" These formations are correlated with the Ulverstone and
Forth series. They underlie the whole of the strata from

here to the shore-line on Base Strait.

- B.—CAMBRIAN TO ORDOVICIAN SYSTEM.
(a) Dundas Slate G'roup. :

In the road-cuttings about 1 mile northward of the
Round Hill Mine hard fissile slates are exposed. The
vary greatly in colour, from grey to greem, brown, and
bluish-black. The bedding-planes appear to be coincident
7 in. Tnterbedded with
‘these slates are crushed grits and conglomerates, and also
“bands of schistose porphyritic igneous rock. The beds here

: have an average strike of north 60 degrees west, and dip
‘north-westerly at 60 degrees.

' Similar slates and crushed grits occur exposed on the
: They possess a highly devalo'm
cleavage, and can be split with ease into thin slabs. Tk
strike ranges from north 25 degrees to 47 degrees west, and
the dip is north-easterly at angles of 82 to 85 degrees.
Slates and gritty quartzites, presumably of this series,
are exposed in the valley of the Forth at Wilmot Bridge,
~where they strike north 60 degrees west, and dip south-

westerly at 70 degrees.

™Ihe Junction of these slates, both with the Mt. Claude
conglomerate and with the tubicolar sandstone near Bell
Mount, is unconformable and apparently faulted, but it

~ has been definitely established that the slates are older than

the other two groups. (*)

ith the associated igneous breccias
own in Tas-
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(b) West Coast Range Conglomerates.

Capping Black Bluff, Stormont, and also the mountain
range of which Mts. Roland, Vandyek, Claude, and
Brazen Nose, and Round Mountain are the most promi-
nent peaks, is a series of thickly bedded conglomerates and
sandstones. These rocks form the erown of the West Coast
Range whence their name is derived. The conglomerate
is a quartzose rock of purple to reddish appearance, com-

posed of quartz and quartzite pebbles with an occasional"

fragment. of well-rounded quartzite schist, the whole set
in a very hard siliceous matrix which constitutes only a
small proportion of the mass. These stones have been
derived from the Upper Algonkian quartzite beds. On
Mt. Claude the lower members of the conglomerate con-
tain much porphyroid rock (quartz-felspar-porphyry), some
of these pebbles exceeding 2 feet in diameter. Grits, or
coarse sandstones, as well as laminated argillaceous bands,
alternate with the pebbly beds, but all combine to form
one great series. Colouration by iron oxide is often very
pronounced, and the rock becomes in places extremely
heematitic. In some instances the hamatite is found to have
completely replaced the hard pebbles and the siliceous
~cementing material of the conglomerate, but such replace-
ment is more commonly observed in the shale members of.
this formation. . 2
The alternating sandstoue and clay bands assist in deter-
- mining the dip of the beds, but where they are absent
it is often impossible to establish this, owing to the lack
of visible bedding-planes in fhe massive conglomerate.
These conglomerate strata do not show much sign of
intense rock-folding, and have resisted deformation. En
masse, they have been only gently arched, but the sand-
stone members show numerous sharp anticlinal folds, and
have been much tilted by vertical movements. Numerous
faults have been observed in this formation at Mt. Claude,
showing faulted junctions with other systems, rendering
the question of relative age most difficult to determine from
the exposures available here. Tt has faulted junctions with

the porphyroids at Mt. Roland and Mt. Claude, and also _

with tubicolar sandstones at the latter locality.  Such
faulted junctions with the porphyroids have been observed
also at Mt. Lyell and Mt. Farrell. These rocks are slightly
unconformable with overlying tubicolar sandstones at Mt.
Zeehan. ; i
~ The age of this formation has been very difficult to deter-
mine, but within recent vears its age-relationship to the

hyroids has been definitely established. ~During his
g:;?niyﬁation of the Jukes-Darwin mining ﬁeld.. Loftus
Hills(*) discovered porphyroid pebbles in the basal tg:i:m
bers of this formation, and the writer on this expedition
has been able to confirm the work of Mr. Hills by the dis-
covery of multitudes of porphyroid pebbles in the con-
slomerate beds towards the summit of Mt. Claude. _Son::
of the porphyroid boulders contained in the conglomerat
are as much as 2 feet in length. TFossils are very ra@M?
the strata of this system. In the conglomerates of i L
Lyell and Sedgwick tubular casts have been found w
are identical with those of the tubicolar sandstones so com-
mon in the Middlesex district. : : :
The nature and form of the constituent pebbles of this
conglomerate and the regularity of its linear extensions
support the view that it was the resultant of wave-eromb:g;
and is the survival of an ancient shore-line. These .
have been estimated to exceed 1500 feet in thickness on Mt.

Roland.

* (¢) Tubicolar Sandstone.

4y ost conspicuous rocks in these districts are the tubl-'
éé}l?;es?ndstanesr,} grits, and conglomerates which mu:ne&
diately succeed the West Coast Range conglomerates an
occupy the lesser eminences. The tubicolar casts occa.zwn;
ally met with in the older conglomerates are so abundan
in “these strata that they are considered a cha:raacte?s‘ho
feature. These strata are found in all gradations, ‘$m
fine-grained white sandstone, through grits, to white, evgd y-
rraded, water-worn conglomerates. They differ consi 11911-—
ably from those of the West Coast Range series, gpem:n y
in the followinglpani§m§m :;T'I‘het{zungor rock is usually
ite, rarely pale pink, in colour; one mer S
:1?11:1? softers,' .Excepri):'ing where it has_ come within -_the _zznhe
of metamorphism surrounding the intrusive gra-mtes,. . h:
pebbles are similar and much more umform_a.nd»-worn_t,’ g
proportion of matrix to pebbles is greater; in places i ﬂa.ls
the appearance of breccia made up of au!)-angular,k o;'
assorted pebbles more closely packed than in the roc :
normal type; it includes many yellowish-brown grey .
green coloured bands of shale: and it often contains peb-
bles derived from the older formations. g >
The sandstone members are composed. prineipally =
grains of quartz, and very subordinately of grains of fel-

() Vide Loftus Hills: Tas. Geol. Surv. Bull. No. 10.

sandstone member is




spar which are much weathered. The sandstone is made
up of sub-anglar to rounded particles cemented prin-
cipally by siliceous material. Analysis shows the presence
also of a little caleite. A common characteristic of the sand-
stone is its content of manganese minerals, which discolour
the rock near the lodes from brick-red, almost black to
light-green. The bedding-planes are 2 to 3 feet apart and
are sharply defined. , :

The fineness of the grains, the almost total absence of
minerals other than quartz, and the evenness as to size, all
indicate a high degree of assortment found only in beds
formed of ,ma.ter-in?‘s that have been agitated for a con-
* siderable time. The true thickness of these beds has not
been determined. .

The individual beds of shale vary from a few inches up
to 8 feet in thickness. In some beds the colour ra from
brown to black, in others from grey to green. Much of the
shale, more especially the green bands, contains irregular
streaks of white kaolin, which gives it a peculiar mottled
-appearance. These beds are evidently derived from dis-
integrated porphyroids. Some members are much warped,
others are schistose, while still others have been trans-
formed into fissile slates. The alternations of beds of shale
and sandstone show that the shales were laid down in com-
paratively shallow waters.
 The grit and conglomerate members are found at the
base of this formation, and are from 60 to 100 feet thick.
There are, however, bands from a few inches to several feet
in thickness interbedded with the sandstones. At the very
base of this formation the conglomerates are cemented by
material derived from the porphyroids, but generally the
matrix cousists of silica with a very little calcite. = The
Febb]es' consist of white and (rarely) pink quartz. The
ower portion of the conglomerate in particular contains
‘well-rounded, evenly-sorted pebbles, indicating long-con-
tinued agitation in water. Loose, massive boulders of
breccia, consisting of sub-angular pebbles and boulders of
quartz finely cemented by siliceous material, are found at
several points near Tin Spur. They evidently belong to
the tubicolar sandstone formation, but they have not been
observed in situ.

Excepting where they have been covered by basalt or
have been broken by the effects of the granife intrusion
and removed by erosion, these stratd occupy almost the
whole surface of the area. Like the West Coast Range
- conglomerate, they rest directly upon the porphyroids here,
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have been greatly altered. The change to quartzites and
hard silicified conglomerates has been promoted by the
granitic intrusion, and was characterised by the increased
activity of the circulating aqueous solutions and gaseous
emanations due to the influence of the heat given off during
the cooling. ; . &

So far(*) no fossils have been recorded from these stratd-
The shells and other remains which have been collected
from the Bell Mount diggings and the Five-mile Rise have
evidently been derived from some other unidentified beds
belonging to the Silurian system. The brachiopods which
have been found on the Five-mile Rise and at Bell Mount
diggings are contained in buff-coloured clayey sandstones,
and suggest a rock of Silurian age.

Numerous indications of the existence of former
organisms are seen in the curious cylindrical stems which
traverse the tubicolar sandstone. These stems are tubular
casts from a few inches up to 2 feet in length, giving a
cross-section which is usually spherical but occasionally
elliptical. Sometimes they are perfectly straight, but when
any length is attained they are slightly curved. They
always traverse the sandstone at right angles to the bed-
ding-planes, but on the bedding-planes they ramify in all
directions. ~ Microscopical examination reveals no trace of
organic structure in the filling material, which is composed
exclusively of grains of quartz sand. The casts vary in size
from } to § inch in diameter. In addition to the tubicolar
casts, some of the sandstone members contain myriads of
casts of some other obscure organism. These are holes from
2 to 3 millimetres in diameter, commonly spherical but
sometimes oval and elliptical. They do not penetrate the
sandstone deeper than their diameter, but they are found
at all points between bedding-planes.

The tubicolar casts are regarded as the filled burrows of
some marine worm. The nearest allied form appears to be
the pencil-like burrow of Scolithus linearis (Hall), found
in the Upper Cambrian of North America.

These forms occur very abundantly at All Nations, Nar-
rawa Reward, Stormont, Black Bluff, and the Five-mile
Rise; also on Oliver’s Hill, Round Hill, Tin Spur, and in
many other localities.

(*) Sinece writing the above, Mr. 8. Reardon, of Lorinna discovered, in
the mﬁ of the long crosscut at the Thistle Mine, fossil casts oi! Rhynchonella
borealis in sandstone. Tubicolar casts in similar sandstones ocour high up
Five-mile Rise. If these rocks are identical, the age of the tubleolar sand-
stone would be advanced to Silurian,

C.—SILURIAN SYSTEM.

Tsolated masses of bluish-grey limestone, remnants of an
t.::szive formation, oecur throughout these districts. Sur-
vivals of this formation are found at the 8. and M. Mine,
near Iris River bridge, on J. Smthh" property bemn
Moina and Bell Mount, on Robertson’s and Hltch rtl:.
gelections near Iris River, at Bell Mount, and' again nort]:l
of the Narrawa Reward Mine; on the east side of Fo y
River in the Round Hill Mine; in the valleys of Claude
and Tin Spur Creeks; and at several points at and near
Lorinna. The unaltered rock is a light to dark bluish-grey
sandstone, with a dense texture and massive hsfblt. Y At f::_;
Iris Bridge its bearing is north-westerly, and its dip no -
35 degrees east, at angles of from 25 to 28 degrees. It
rests under the bridge conformably on white quartzite,
which is exposed for 6 feet above water-level, and appears
to be a band in the limestone, as the latter rock is again
seen below it. In the long water-tunnel at the Round Hill
Mine the last 150 feet is limestone, and an outerop occurs
on the banks of Claude Creek near the southern boundary
of the Round Hill Extended C.ompangs prolzetty Lime-
stone reappears at Lorinna on E. M. Bullock’s land, aoutéh
of the township boundary, and is below the alluvial on G.
Sloane’s land between the main-road and the Forth River
below: the bridge It here presents a clifi-face to the nvelr,_
and strikes north 35 degrees west, with a north-easterly
dip at an angle of 50 degrees. The limestone ex on
the road in E. M. Bullock’s property is peculiarly struc-
tured, having a highly developed cleavage similar to that
of slates. Caleite in parallel veinlets from }-inch to 2
inches wide, and also in large masses, ocours in its common
rhombohedral habit. The strike here is north 37 degmlg
west, and the dip north-easterly at 60 degrees. A sma
creek near the road enters caves in the limestone, and does
not emerge until within 3 chains of the river. At G.
Sloane’s farm also the creeks pass below the surface and
emerge at the base of limestone cliffs near the river. o~
Metamorphosed limestones are represent@d_ by
curious garnetiferous rock at the S. and M. Mine, a.nc%ﬂw
massive epidote rock in neighbouring localities. The lime-
stone in Tin Spur Valley has been altered to _epidote,
garnet, and diopside by the action of solutions coming from
the intrusive granite magma during its eooling and solidifi-
cation. The distribution of the limestone in these districts
denotes plainly the relation of its horizon to that of the pipe-
stem sandstone. It clearly succeeds the latter in the 8. and




‘M. Mine and at Lorinna. This sequence accords with that
at Mt. Zeehan. At Tin Spur and the Round Hill Mine
the faulting of the strata has apparently placed the lime-
stone -below the sandstone strata. . !

The unaltered limestones have a v‘arying composition;-

some of them being exceptionally pure, while others con-
-tain a high percentage of material other than caleium car-
bonate. This rock is correlated with that occurring at
Zeehan, Queenstown, Gunn’s Plains, Melrose, Mole Creek,
Winkleigh, and in the Jane, Gordon, Florentine, and
Franklin valleys, and all are regarded as belonging to the
“Silurian system. : '
The following fossils have been recognised at Bell Mount
in clayey sandstone: -
Phacops or Hausmannia, Rhynchonella borealis, var.
schlotheimii, orthis of the type of Orthis calligramma, and a

monticuliporid coral. At Iris Bridge the hydrozoan -

Stromatopora has been identified in the limestone. These
fossils suggest a Silurian age. '

D.—TERTIARY SYSTEM.

- The deposits of this system in the districts under review
appear everywhere to be associated with the basins of exist-
ing drainage channels; in other words, they are all made
up of stream wash. High-level terraces of shingle and

drift extend along the road near and at Lorinna. Sedi-
ments are found 300 to 400 feet above the bed of the Forth
River, and indicate a great age for the present drainage
system.. A wide valley exists at Lorinna, and was evi-
dently filled at one time with rivér deposits, the greater
part of which was subsequently removed by erosive agencies
following the elevation of the land surface.

On York’s alluvial section (5470-a1), on the west side of
Forth River, is an old river terrace largely made up of
well-rounded granite boulders and gravel. This wash con-
tains payable tinstone. On the eastern side a terrace cor-
responding in all respects with that just deseribed contains
a little tinstone and wolfram. River drift and shingle in
the valley near Wilmot Bridge, and at a height between
400 and 500 feet above the Forth, is overlain by Tertiary
basalt. Similar occurrences have been noted in the valley
of Dasher River, between the Sheffield basaltic plateau
and the foot of Mt. Roland. Sub-basaltic gravels and
drift, comsisting of well-rounded quartz pebbles and con-

taining tinstone, wolfram, and gold, are exposed at several
points in the underground workings of t.h'e,S. and M. Mine,
and mark the course of an old Tertiary stream.

E.—QUATERNARY SYSTEM.

(a) Pleistocene Series. _

_ Deposits of Pleistocene age are poorly represented in t
-dist«ﬁgts. . They consist chiefly of glacial drift, the remnants
‘of moraines, in the valleys between the higher mau-ntamsd
The glaciers were of the mountain type, and did not exten

far from their source. Near Wilmot Bridge, Forth River,
gravels of this age appear towards the floor of the valley.

(b) Recent Series. i o
Alluvium and recent gravels are found along the Fort: :
River and its, tributary streams. At Lorinna, Golden
Point, Bell Mount, and Wilmot Bridge these sediments

 contain gold deposits, and at the latter locality they con-

tain, in addition, a little tinstone and wolfram. At aéverai
other places in these districts there are gravels containing

~gold and other minerals of economic value, but they are
nowhere extensive. -

(5)—ILeNrous Rocks.
A.—PORPHYROID SERIES.

.Tfia several formations comprising the porphyroid series
of rocks so abundantly developed in T-aamama are _w.g_ll‘
represented in this region. The types developed here range

~ from pyroclastic and fragmental rocks to felsites, diabase,

phyries, and granites. Variations in texture from fel-
sites tfmugh felsgpar porphyries to quartz-porphyries show
that these rocks are differentiation products of one m:inx
The dmbaae type appears to occur as an intrusive r s

~ the older schistose members of the 'pbr'phyroid-s.-

- (a) éui_zrtz and Felspar Ptrrphyri‘ex{

The acidic members, quartz and felspar porphyries and
iel?‘rhhzs,afw similar in e%mposibidn, .in that thg dominant
felspar component is albite, which with quartz is an essen-
tial constituent. Magnetite is an accessory component;




secondary minerals due to metamorphism are chlorite, epi-
dote, pyrophyllite, caleite, actinolite, and sericite.

The prevailing colour, dark-green to greenish-grey, is
due to the development of chlorite and pyrophyllite, the

- latter mineral being commonly noted in the schistose fel-
spar porphyries. ~The calcite component is probably

derived from hornblende, which was evidently an original
constituent. Pyrophyllite has been produced by the action
of carbonated waters on felspar, and is, therefore, more
abundantly developed in felspathic porphyries. The grains
of the component minerals are ordinarily of medium size,
but they vary ir.eat,ly from point to peint. The guartz-
phenoerysts of the quartz-porphyry have suffered corrosion
to such an extent that the crystal outlines are quite
obliterated, and they present a spheroidal or much
embayed appearance. In some instances quartz-pheno-

crysts are entirely absent, and the rock takes the form of

felspar porphyry. The phenoerysts are almost invariably
arranged in parallel formation or flow alignment, indicat-
ing the volcanic origin of the rock.

A quartz-porphyry which outerops on Thomas’ road,
shows the usual eorroded crgstals of quartz and decomposed
porphyritic crystals of felspar and a ferromagnesian
mineral in a holocrystalline quartzose groundmass. Other
outerops in this locality are on Oliver's Hill, and in the
vicinity of Campbell’s Reward Mine. :

(b) Diabase. =D

An outerop of diabase, which is believed to belong to the
porphyroid series of rocks, occurs one mile north-east of
Cethana in Dasher River valley. On E. L. Knowles’ pro-
perty a little work has been done on an ashestos formation
in this rock, y

Tt iz a fairly fresh-looking rock, but under the micro-
scope the mineral components are found greatly altered.
Thus the plagioclase has become kaolinised and the horn-
blende partly altered to serpentine and epidote. - The pla-
gioclase shows broad lamellar twin structire, and is fre-
quently idiomorphic. The hornblende is commonly found
in allotriomorphic remmants, though idiomorphic crystals
are not infrequent.

(¢) Granite.

The granites Outcrop%i;)_g near the point of confluence
of the Dove and Forth Rivers are granular reddish rocks,

cousisting of pink orthoclase, quartz, and green chloritic
pseudomorphs after biotite. Micropegmatitic or graphié
structure is present. It has a red and green appearance,
due to the felspar and chlorite. A good section of this
rock is exposed in the tunnel at the Powerful Mine. Here
it appears as a coarsely erystalline rock made up largely of
spheroidal quartz phenocrysts, with biotite and felspar in
subordinate amounts. The felspar, and in places the bio-
tite components, have been greatly altered, but at certain
points in the exposures here it presents the appearance of
a fresh-looking normal biotite granite. Loose boulders of
biotite granite are strewn over the surface on Sloane’s
farm, hut only porphyritic varieties of this rock were found
in gitu. On the west side of the river at the Golden Cliff
Mine similar granites occur. The dominant feature of this
rock is its high content of quartz, which occurs in pheno-
crysts three-sixteenths to one-quarter of an inch in
diameter. 5 :

There is a striking resemblance between these granites
and quartz-porphyries and the stanniferous varieties,

~especially those occurring southward of Doleoath Hill.

Tinstone has been recovered from the quartz-porphyry
sandstone junction on the Union Mine property, and also
under smiliar conditions at Bond Peak. Again, tourma-
line, a mineral almost invariably associated with tin
deposits, has been repeatedly reported from this locality.
The quartz-porphyry n junction with the tubicolar quartz-
ites exposed in the main tunnel workings of the Union
Mine has the usual large phenocrysts of quartz, but the
spheroidal shape is destroyed, as if by sudden chilling,
and the rock presents a hard, glassy appearance. At every
point where this (%ual"tz—porphyry is exposed the ‘surface
rock has this peculiar chilled appearance. TInclusions of

quartzite were not detected in the porphyry. Biotite

granite and quartz-porphyry are exposed in the cuttings on
the new road to Winspear’s farm.

The granite porphyry of the Dove River at the Devon
Mine is a hard siliceous rock, with a holocrystalline
quartzo-felspathic groundmass, in which are porphyritic
erystals of biotite and turbid felspar, and the usual
erystals of quartz with rounded outlines. The felspar is too
clouded with decomposition products to show twinning
lines. The granite porphyry at the base of Bond Peak
is essentially similar to that of the Dove River.

It has not been definitely determined whether these

- quartz-porphyries and biotite granites belong to the por-




phyroid series or to the later Devonian granites. Pos-
sibly they represent porphyroids resorbed by the later
granitic magma, proof of which has been established
regarding the similar vocks ocourring northward. The only
schistose porphyroid recognised in this locality is that cut
in the shaft at the Caledonian Mine, possibly a remnant
of unabsorbed material. These rocks have been tentatively
grouped with the porphyroids.

B.—DEVONIAN GRANITE.

The granitic rocks which outcrop between Moina and
Tin Spur and southward toward Five-mile Rise are parts of
great masses of igneous magma which did not reach the
surface, but cooled slowly underneath the cover of tubi-
colar sandstones and conglomerates. Subsequent uplift
and denudation have exposed both the great bodies of
igneous rock, and the sediments baked and altered by them
in consequence of the heat given off during the cooling of
the magma,

It is difficult to determine whether the granite intrusion
is in the form of chonoliths or of a batholith. The term
chonolith is used to designate large dyke-like intrusions

‘which differ both in form and size from laccoliths and .

batholiths. The term batholith is applied to a vast irregu-
lar intrusive body having indefinite downward extension.
In this locality the granite was intruded under no great

depth of strata, but the surface area exposed by erosion

is not great. These exposures are determined by the
original irregularity of the upper surface of the granite.
The nearest outcrops to that occupying the central portion
of this region are those toward Mt. Pelion, 20 miles south-
ward, and the guartz-porphyry at the northern end of
Black Bluff, and at Loongana, 6 and 10 miles north-west-
ward. On J. Leary's farm, Lower Melrose, multitudes of
clear, white topaz stones are found in the ‘thin basaltic
soil, and at Barrington, a little farther southward, quartz-
ites, apparently of the tubicolar type, outcrop above the
basalt soil. This suggests the possibility of the occurrence
here of tin and wolfram-bearing granites under the thin
covering of basalt.

The normal rock is here a pink granite or biotite (mag-
nesian mica) granite com}xmaed of felspar, miea, and quartz.
The felspars are orthoclase and plagioclastic felspar in
about equal proportions; the former is devoid of the

" idiomorphism which 'characterises the plagioc : i
often striped with perthitic intergrowths %f ;?zft:ean"il‘hl;
plagioclase belongs to the orthoclase-andesine series. The:
mica is brown and dirty green in thin section, and a little
fluorite is occasionally associated with it. '

In general there is not much in either the mineralogieal
or chemical nature to distinguish this- granite from the
non-stanniferous Dove River varieties which are considered
as belonging to the older porphyroid series, :
-whrji.‘c]:]: :tg;-:.n;te is ta;-asvser:led by numerous contraction fissures
- rend north e : i ' '
e grz-aes west, and dip south-wssy at
- The acid dykes which accompany the granites may be

~divided for purposes of description into aplites, pegiuatites,

- and quartz-porphyries.  These metal-bearing granitic

rocks occupy the northern end of the outerop.

P (a) Aplite.

A rock consisting essentially of quartz, orth =
spar, and muscovite mica ‘_ocm!;.rs -inq the form e‘;d:;.;rﬁ
irregular dykes at the northern end of thé granite stok,
A variation from this type, consisting of quartz, bleached
blp_ute, a.nd pota:sh felspars (orthoclase with microcline and
microperthitic intergrowths), and an acid plagioclase
_(o_bgoglasq)__, the latter in the isometric forms characteristic
c_‘._-f.a_;_gl_lt_e, is also common. The quartz is not interstitial, as
in the normal granite, but in grains which frequently have
cutlines approaching crystal forms. Some of the larger
grains give the rock a pseudoporphyritic appearance.
Fluorite is usually present. The rock on the Princess sec-
tion is an aplitic granite, and it is found also on Sayer's
property and on the east side of the Forth River.

(b) Pegmatite.

The aplite of Dolcoath Hill and Tin Spur varies
to pegmatitic phases, with also a t.gndéncy tg:v(:‘rléi
greisenisation.  Pegmatites are particularly rich in
preumatolytic minerals, especially those containing fluorine
and horon. On the Hidden Treasure and Premier pro-
perties the ore-bodies are contained in a peculiar pegma-
titic rock composed of quartz, felspar, and massive mus-
fovite or pinite. The felspar is almost completely kaolin-
ed, ‘and with the pinite indicates a considerable change
from the original components of the rock. It is believed




that the pinite is an alteration produet of topaz, which was-
formed by the action of fluorine on felspar at the time of
' the intrusion of the acidic dykes.

Pegmatites are commonly the loci for cassiterite wol-
fram, bismuthinite, and molybdenite;- and are especialg
prevalent at the northern end of the granite stock on bo
sides of the river.

(¢) Quartz-porphyries.

Mineralogically, porphyries differ little from the parent
granite, though pneumatolytic minerals are sometimes
present. The greatest difference is in the structure of the
rocks due to the conditions under which they were formed.

. In chemical composition the porphyries are much more
acid than the neighbouring granite, but in other respects
they are very similar to the more perfectly crystallised
parent rock. .

The rock commonly found bordering the granite is one
made up of quarm-pienocrysts set in a quartzo-felspathic

ﬁﬁundmass, the latter having become completely devitri- .

fied. On the northern and north-eastern limits this rock
- contains a large amount of magnetite. '
An extensive belt of quartz-porphyry oecurs between
Dolcoath Hill and Five-mile Rise. It is exposed on both
~ sides of Forth River, extending fully one mile in an east-
west direction. Northward it gradually passes into granite,
and is evidently caused by the quick marginal cooling of
_the granite mass. The great extent of the porphyry is
explained by assuming that the present surface represents
the top of the granite mass, and that the granite exists
at no great depth below. Along the borders of the quartz-
porphyry outcrop, sandstone and white conglomerate still
remain overlving the porphyry, and the latter contains in
its mass multitudes of well-rounded quartz pebbles and
fragments of quartzite derived from the overlying tubi-
colar sandstones and conglomerates. At first sight this
rock has the appearance of a conglomerate or brececia.
Farther eastward, where Forth River has cut deeply into
this rock, it contains much actinolite and hornblende, and
has generally a more basic character. Inclusions of
quartzite, however, are not infrequently found in it.

cutting south of the Premier Mine. One variety shows
microscopically elusters of small crystals of biotite replac-

Quartz and felspar porphyries are exposed in the road-

37

ing decomposed phenoerysts which have the outlines of fel-
- spar crystals. Tufted actinolite and epidote are occasional
minerals. This rock passes into felspar porphyry contain-
ing hornblende.. The disintegration of tiia rock produces

- a light-brown coloured, fertile soil, unlike that of the

normal granite,

These apparently dissimilar rocks had a common origin,
the difference in composition being due to the ready
assimilation by the granitic magma of the porphyroid
rock. The molten mass rose up to the tubicolar conglomer-
ates and sandstones which directly overlie the porphyroids,
but did not penetrate them, nor did it absorb any large
amoutit of these rocks. The magma, being acidic, took up
very little of the siliceous material, but near its surface it
s preponderatingly quartzose, and in addition contains
multitudes of unabsorbed quartz pebbles. The more basic
igneous porphyroid rocks were assimilated readily, the
resulting rock showing very little resemblance fo the
original magma represented by the biotite granite out-
cropping farther northward. Long narrow tongues of
tubicolar conglomerate cemented by porphyroid, the rem-
nants of unabsorbed material, occur in the centre of the
Jintrusive mass. The evidence available here suggests an
extensive assimilation of the invaded rock by the intrusive
magma.  Blocks of the invaded rocks loosened by this
process sink into the fluid mass, and are gradually dis-
solved, and thus the composition of the magma is altered.
The process of the assimilation of extraneous material by
intrusive magmas is a theory having many advocates.
R. A. Daly (°) has sought to explain the mechanism of
igneous intrusions by a process which he calls “ Magmatic
stoping.”’ He supposes that a batholithic magma eats its
way up by solvent action on the invaded rocks,

(d) Greisen.

The greisen forms of granite, in which quartz is the
substitute for felspar, and a white mica (lithia-bearing)
is present in lieu of biotite, is illustrated by the rock in
the adit of the Doleoath Mine. Topaz is also associated
with the rock here. Greisen is always an alteration pro-

duct of granite, and in some form or another is an invari-

» companion of tin and wolfram deposits. This altera-

{* Vide F. W. Clarke : * Data of Geochemistry,” - ol,
Sure. Bull, No. 616, pp. S it i

-




“tion is due to the action of mineralisers effecting a replace-
ment of the alkalies, and the addition of silicia, cassiterite,
alumina, fluorine-bearing minerals, &c. Greisenisation
sometimes results in the almost complete silicification of the
wall-rock of fissures.

(e) Quartz-felspar Dyke.

Near the Hidden Treasure-Premier boundary, but on
the latter property, and on the lower side of the road, a
(quartz-felspar dyke contained in granite has been exposed
in two trenches. The dyke is 10 to 12 feet wide, and
trends in a north-westerly direction. The dominant
mineral is orthoclase felspar, idiomorphic s of which
exceed 5 inches in length. Coarsely crystallised quartz in
irregularly-shaped masses occurs as an interstitial material,
accompanied by massive muscovite or pinite.  Metallic
minerals have not been observed in the rock at this point,
but in the top cuttings bismuthinite is found.

C.—BASALT.

~ Voleanic . rocks, containing plagioclase; augite, and
olivine, are found as surface flows on the tablelands of
Moina, Wilmot, Sheffield, Tin Spur, and on the slopes of
the Forth Valley, near Loriuna. In these districts the
lava flows are of no great thickness, ravely exceeding 100
feet, and they ocour in detached masses, the remnants of
an extensive sheet. This is the normal basalt commonly
found in Tasmania, the decomposition of which has pro-
duced a soil celebrated for its fertility. The lava flows
are accompanied by volcanic agglomerates, tuffs, and vol-
canic glass (tachylyte). These fragmental rocks are com-
monly found at Moina. Tachylyte containing geodes
partly filled with chabagite, one of the zeolites, is exposed
i the cuttings of the S. and M. water-race, and occurs
‘also in other localities. On Pinner’s farm, south of Mt.
Claude, and on the platean east and south-east of Moina,
the basalt is notably vesicular. :
The varieties of lava range from pure tachylyte to nor-
mal olivine, and olivine-augite basalt. The ferromag-
nesian minerals olivine and augite are partly ph'enoa_’{aﬁc :
in a coarse groundmass composed largely of plagioclase.
This rock is of Tertiary age. '
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The most extensive fault is that sharply marked on the
surface between the southern side of Bell Mount, Round
Hill, and the southern side of Mt. Claude. Along this
line are faulted junctions of porphyroid a.l}d_ older con-
glomerates, and older conglomerates and tubicolar sand-
stones. Here, also, limestones and sandstones are f_auqd
transposed, while a few chains distant these rocks occur in
correct relationship to one another. Erosion, working on
the tilted fault slices, leaves linear ridges of hard tuibcolar
strata, which near Bell Mount, stand up 100 feet above
the surface. The older conglomerate in faulted junction
with the porphyroid does not penetrate very deeply, as it
is cutthrough by the Forth River and replaced by tubi-
colar strata. The porphyroids at the point of junction have
been greatly eroded by Claude Creek, whose sha ly-
dissected valley is 500 feet. deep. An overthrust fault is
‘shown by the superimposition of the tubicolar sandstones
and older conglomerates at Round Hill and Brazen Nose.
South-eastward of Round Mountain high fault searps are
common features of the landscape. Similar structure
exists on the Falls property and Oliver’s Hill. ;

The width of strata affected by folding movements is not
great. The deformed rocks are hard homogeneous quartz-
ites with thin bands of shale interbedded therein. These
comparatively thin strata thrust from the south-west found
a massive buftress in the hard, unresisti co:iomera'be,
and thus these folds were localised. ' Both rock floy
and fracture folding exist in these irregular anticlinoria.

Pre-mineral faulting on a small seale is a common feature
of the lode fissures, in some cases they take the ferm of
small step faults. The master planes of the granite trend
in a direction north-west, which is also the direction the
area is folded. These planes conform in strike and dip with
that of the inclosing strata. =2

Later diastrophic movements have had little effect upon
the geological structure of the area.

(7)—ConTact METAMORPHISM.

The principal results of contact-metamorphifm in these
areas are those brought abiout by the intrusion of the
granitic rocks. The granitic magma, coming into contact
with sedimentary rocks, such as tubicolar sandstones and
grits, and older igneous schistose rocks of the porphyroid
group, creates a zone of contact-metamorphism around the
intrusive mass. The accompanying gaseous and agueous

flowage .
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solutions penetrate the ad]aoem rocks, and along the peri-
phery of the magma a portion of the rock is more or less
completely assimilated. The condition brought about by

the action of the heated solutions permeating through the

adjacent rock and eirculating through cracks and fissures
therein is called exomorphism, and results in the formation
of  contact-metamorphic rocks and ore-deposits. This
alteration of the sedimentary and schistose igneous rocks
by direct contact with the invading magma is called
endomorphism. :

Limestones have thus been converted into garnet, epidote,
diopside, vesuvianite, and other lime-alumina silicates; and
sandstones have been transformed into quartzites. Other
examples of exomorphism are the formation and deposition
of such minerals as felspar, muscovite, biotite, topaz, fluor-

- spar, beryl, calcite, quartz, and many metallic minerals.

Endomorphic minerals occurring here are actinolite,
epidote, quartz, and quartz-pyroxenite, the latter derived
probably from sandstone, and occurring as a xenolith in the
granitic mass.

(8)—GroLocrcan HisTory.

A.—PRE-CAMBRIAN ' CONDITIONS.

The oldest rocks in the districts are the Pre-Cambrian
mica schists outeropping near the confluence of the Dove
and Forth Rivers. They represent the earliest formations
found in Tasmania. The floor on which they rest has
nowhere been observed, and the Archzan rocks from which
these sediments have been derived have completely
vanished. These rocks are believed to belong to the Lower
Algonkian division of this system. They covered one-half
of the present area of Tasmania from uorth to south, and
from the western shores to as far east as Badger Head
Range.

After these sediments had been laid down the country
was elevated, the rocks were regionally metamorphosed,
resulting in the development of schistose structure. The

surface was then depressed below sea-level, and covered

with the piles of Upper Algonkian sands, which were sub-
jected to continued deformation, though far less intense
than previously, and brought up tougorm,land-surfaces,
the waste of which was in its turn deposited on the floor
of the Cambrian ocean. These Upper Algonkian sand-
stones are now represented by hard white quartzites.




B.-—PALEOZOIC CONDITIONS.
(a) The Porphyroid Digstrophisin.

The time interval between ‘the elevation of the Pre
Cambrian strata-and the deposition of the West Coast Range
- conglomerates was dominantly one of igneous activity and
orustal movement. Sheets of lava and accumulations of
fragmental volcanic ejectamenta are interbedded with
-sediments, while the plutonic phase in the igneous cycle is
represented by intrusive acidic and basic members. The
less resistant members of this series were made schistose by
a second regional metamorphism, which is supposed to have
taken place at the close of this epoch. The intensity of the
metamorphism effected by crustal movement is shown in
the highly developed schistosity possessed by the old quartz

and felspar porphyries of Bell Mount, Mts. Claude and

Roland, and the Forth Valley.

(b) The Pre-Silurian Diastrophism.

‘The land surface oceupied by the porlphymid igneous
rocks gradually subsided and the accumulation of littoral
‘material commenced. These littoral deposits are repre-
sented by the heavy conglomerates and pink sandstones
of Mts. Roland and Clayde, Round Hill. Stormont, and

Black Blufi. The pebbles composing them have been .

derived, in the main, from 'Upsor_- onkian quartzites,
although at their base they include water-worn pebbles and
boulders of porphyroid. The rate of subsidence gradually
diminished, the sandstone members were laid down, and
there followed a short period. of rest.

The land surface was again depressed, and the finer-
grained tubicolar conglomerates, grits, and sandstones were

" deposited on the gradunally subsiding shore-line. This series

of rocks is slightly unconformable with the older conglomer-
ates. The gradation between the conglomerate, grit, and
sandstone members is almost insensible in general, although
bands of shale are interlaminated with the sandstone and
represent shallow-water conditions of deposition. These
strata were also laid down on a porphyroid bottom, and
thus they indicate the continued advancement of the
strand-line. The materials of these rocks are similar in
many respects to those of the older conglomerates, and they
actually contain pebbles derived from these earlier
formations. ; ;

There followed a sudden submergence of the area, and
the calcareous sediments that formed the limestone were
deposited on the ocean floor.

(¢) Devonian Diastrophism.
Before the intrusion of the granite and the several kinds

~of rock that are believed to have been derived from the

same magma, the earlier Palzozoic rocks had been elevated.

~ The action of the rock-deforming agencies connected with

the intrusion and consolidation of the granite magma was

- much less intense than that of the porphyroid diastrophism..

The ﬁramhe appears to have been intruded under no great -
weight of overlying sediments, and apparently did not pene-
trate the tubicolar sandstones. ;

The local effect of the intrusion is shown in the com-
plete dislocation of the superincumbent strata; the dip and
strike of the formations were changed, and the strata
‘appear to have been pushed aside in all directions to make
room for the invading magma. The irruption of the granite
1is responsible for considerable faulting and for the sharp
anticlinal folding of the tubicolar strata,

0.—MESOZOIC CONDITIONS.
_ The land was again elevated at the early part of this
era. Then came the intrusions of diabase in the forms of
laccolites, dykes, and sills, and possibly some of the present

~ euterops r‘egt’a"sénh lava flows. Mesozoic diabase occupies

a considerable ‘portion of adjacent areas, especially that
immndmteky to the south, but it has not been identified in
these districts. The intrusions were not related to the

deposition of the ore in any respect.

n.—c&mdzo:,c CONDITIONS,
~ Before the eruption of the basalt lava, a still further

~ elevation of the land took place, and was immediately fol-

lowed by a renewal of erosional activity. The volcanic
activity succeeding these events was very extensive. Flows
of basaltic lava, which still occupies a considerable portion
of the higher river plateaux, choked the river channels,
diverting the streams and dompleta:{ehurying the leads.
 The effect of glacial action on the configuration of the
country is more apparent in the higher mountain valleys.
The Vale of Belvoir, between Black Bluff and Stormont
l“;ld IBQM Peak, is a typical U-shaped valley sculptured
‘The latest events include the successive slight uplifts
within recent time. . e el .




VII.—ECONOMIC GEOLOGY.

(1)—MiNERALOGY OF THE ORE-DEPOSITS.

These districts are renowned for the great variety and

abundance of well-developed minerals, many of which are

" present in such amount as to be of economic value. A list
of the most important follows: —

Rock-forming Minerals. i

Metallic Minerals.
Arsenopyrite Actinolite
Asbestos Beryl
Barytes Biotite
Bismuth (native) Calcite
Bismuthinite Chabazite
Bismutite Chlorite
Cassiterite Diopside
Chalcopyrite Epidote
Ferberite Fluorspar
Ferritungstite Garnet
Ferromanganese Gilbertite
Galena Hornblende
Gold ' Tlmenite
Hematite Laumontite
Hubnerite Magnetite
Molybdenite Muscovite
Molybdite Orthoclase
Monazite Pyroxene
Pyrite Quartz
Scheelite Topaz
Sphalerite Tourmaline
Tungstite Vesuvianite
Wad
Wolfram

A brief description of the most important of these

minerals follows: —

Wolfram—tungstate = of  iron and  manganese
(FeMnWO,): This mineral is the chief source of tung-
sten, and is divided on the basis of chemical composition
into three sub-species: ferberite, hubnerite, and wolfram.
Ferberite is an iron tungstate with theoretically 763 per-
cent. tungstic acid (WO,) and 23'7 per cent. ferrous oxide.
Hubnerite is a manganese tungstate with 76'6 per cent.
WO, and 23'4 per cent, MnO. As these two substances

eecur in mixtures in all proportions the name wolfram is

_generally used to cover them all.

The hardness of wolfram is 5 — 55, specific gravity 7:2
to 75, streak brownish-black to nearly black. Tt is weakly
magnetic.

"Wolfram crystallises in tabular forms of the monoclinic
xsbem; ferberite usually occurs in tiny crystals of chisel-
ha or spear-head form; and hubnerite is commonly
in divergent groups of plates or needles. All varieties ocour
in granular form also, or in shapeless individuals embedded
in gangue material. The colour is always dark, black and
metallic in most cases; more commonly brown in hubnerite;
shining black or with steely metallic lustre in ferberite.
All varieties possess a single direction of very perfect cleav-
age, causing the mineral, when crushed, to break into thin
flakes. The chief sources of wolfram in this region are
the 8. and M., All Nations, Squib, Princess, Lawson
and Riley’s, Iris, Premier, and Hidden Treasure Mines.

A complete analysis of a specimen of wolfram from the
8. and M. Mine showed the following constitution:—
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Scheelite.—Scheelite is a tungstate of caleium (CaWO,),
containing when pure 80°6 per cent. WO, and 19'4 per cent.
Ca0. Scheelite is sometimes found in distinct crystals of
tetragonal form; more often it is coarse or fine-granular,
or the crystals are embedded in gangue material and have
1o distinetive shape. The colour is white or yellowish; the
lustre is brilliant, with an oily appearance on fractured sur-
faces; and the cleavage is imperfect and parallel to the
faces of the pyramid. The mineral is rather soft (H =

&5 — 5), being easily scratched with a knife, and givihﬁei.

white streak. The s,peedﬁc grav:[ty is 6, cdnsidembly hig

~ than that of most gangue minerals, and it is, therefore,

easily separable therefrom by ordinary processes of concen-
‘tration. It has been identified in the ore of the 8. and M.
Mine, but in quantity too small to be of economic
importance. '




=‘2'ung-9ts'£e and  Ferritungstite —T tite is ydi
a_:mdel of tungsten ; ferritungstite is augjgsroué tu;gmg
iron ; both are canary-yellow powders or scaly aggregates,
which coat the tungsten ores or fill cracks in the gangue
between them. These tungsten ochres, as they are generally
qalled._ are products of the slow oxidation of either scheelite
or wolframite, and in some cases completely replace them,
and are therefore always secondary minerals. They do not
g;c;:‘h t;:ce‘suﬁmm quantities to become of economic

Molybdenite—disalphide of molybdenum (MoS,): C
tains 59°95 per cent. of molyb&eu{;m and 4(()'05 53,:.- ca?il:,
of sulphur. Tt is a soft lead-grey mineral with a metallic
lx;s?m and greasy feel. It commonly occurs in flakes or
scales havm_g_ a highly developed basal cleavage, in this
respect. resembling some of the micas. Fine-granular and
magsive forms arve also common. The mineral is sectile
and flexible, and is so soft that it soils the fingers. Hard-
nea;hls Lto 1'5; Bpedii-,ﬁo gravity, 47 to 4'8, ) S

e occurrence of molybdenite in these districts i
perhaps the most important in Tasmania, and may provlz
to be of q_cms:-dmjabie_vglus,,' The operations at the main
level of the Squib Mine have developed a vein containing
molybdenite from  to } inch thick. Molybdenite ocours
also in almost évery mine in operation at or near the
gmz_gs_e boss. The most prominent occurrences are at the
ﬁuz b, B. axa:d M., Hidden Treasure, Premier, and Princess
Mo It is usually found in pegmatite veins. contact
e ::;,teor in veins contained in metamorphic rocks near the

Molybdite—hydrous ferric molybdate (FeO., 3
73H,0) : Contains 39°63 per cent. Zf molybf:lenufm. It gaa:
lemon-yellow to greenish-yellow mineral, and usually oceurs
as an earthy powder or as incrustations. Molyhbdite is an

alteration product of molybdenite, probably formed by the

~ interaction of molyhdic acid (liberated by the oxidati
of the molybdenite) and limonite. Mo ybditee?; 33;23

e:;:fon__gouszy considered to have the composition of molybdic

trioxide.(*) Molybdite is found accompanying molybdenite

and wolfram in pegmatite veins at the Squib Mine and at -

the Hidden Treasure and Premier Mines. It occurs also

in veins contained in the metamorphic quartzites and gar- -

nets at the 8. and M. Mine.

(%) Vide B. W. Horton : * Molybdenuin : =
ration" BRE. No, SNl U et e e T oMl Coanens

~ Bismuth.—Native bismuth occurs commonly at the All
Nations Mine, large lumps having been recovered during
the (:‘:periation of sluicing the detrital material accumulated
near the ore-body. At the S. and M. Mine it is also found
accompanying cassiterite-wolfram in the ere-bodies.

It is a soft (H = 2 — 2'D), sectile, slightly brittle metal,
having specific gravity of 9'7 to 9'8. The colour and

_ streak ave silver-white, with a reddish hue.

~ Bismuthinite—bismuth trisu%{hi‘de, Bi,S, = bismuth
812, sulphur 188 per cent. ie hardness is 2, and the
specifie gravity 6'4 to 65. Lustre metallic, streak and
colour lead-grey.

At the 8. and M. Mine bismuthinite occurs both in mas-
sive form and in handsome specimens of acicular erystals

 with bright metallic lustre. Very fine specimens are

obtained from the Princess Mine, where this mineral is a
most important constituent of the ore. Tt oceurs also in
considerable quantity at the Squib and Premier Mines.
Bismuthinite occurs sparingly in the galena-chalcopyrite

- ore of the Round Hill Mine.

Bismutite—a basic bismuth carbonate, Bi,0,CO,H,0.
An alteration product of native bismuth or of bismuthinite,
usually found as incrustations or as an earthy amorphous
‘mass. Specific gravity, 6'9; colour, usually white, some-
times grey, yellow, or green . Commonly found in the

~upper portions of #he lodes at the S. and M., Squib,
- All Nations, Princess, and Premier Mines.

Classiterite—tinstone, Sn0,. Tin = 7838, oxygen =
91'62.  Cassiterite occurs commonly in these distriets in
lodes and placer deposits. Ttisa hard (H =6 — 7), heavy
mineral (8.G. = 64 — T°1), usually of black or brown
colour, rarely red, yellow, white, and grey. The mineral
is coarsely crystallised in the 8. and M. lodes, but is
gepﬁrall fine-grained at the Tin Spur. It is found in the

form of sparable tin, and is frequently twinned, com-

~ monly in geniculate forms. It is closely associated with

wolfram in the 8. and M., All Nations, and Squib Mines.
‘At the Falls and Morgan’s Mines it occurs free from
‘wolfram and bismuthinite, and is, therefore, more easily
prepared in marketable condition. ~Placer deposits occur
on the Iris and All Nations Sections and at Bell Mount
gold diggings.

Monazite—This mineral is a phosphate of cerium, lan-

" thanum, and didymium, with variable proportions of

thorium. Tts -speaific gravity is 5, thus somewhat lower




 than that of cassiterite. Its colour is usually light-yellow

to resinous, sometimes brown to reddish. The hardness
'mntﬁ-from_ 5 — 5'5. 1Tt is reported as having been found
at the 8. and M. and other mines in these districts.* The
value of monazite is proportional to the thorium content.

No analysis has been made as to the contained thorium

oxide (THO,), but in other localities in Tasmania ihe
- thorium oxide in this ore has not been found exceeding 3
~ per cent., which is 2 per cent. below market requirements.

Arsenopyrite—sulpharsenide of iron, FeAsS = arsenic
460, sulphur 197, iron 34'3 = 100. The hardness is
55 to 6; specific gravity, 59 to 6:2. Colour, silver-white
streak, greyish-black; lustre, metallic. Occurs in greatest

- abundance at Narrawa Reward and Thistle Mines.

Chaleopyrite—copper pyrites, sulphide of copper and
iron, CuFeS, = copper 345, iron 30'5, -sulphui?pBB'O =
“100.  Hardness is 35 —, 4; specific gravity, 4'1 to 4'3;
lustre, metallic; colour, brass-yellow; streak, greenish-
black. A primary constituent, though in small amount, of
wolfram lodes; a considerable quantity in Round Hill and
Wilmot galena-chalcopyrite ores. 3 :

Gold—Au. Hardness is 25 to 3; specific gravity, 156
to 193, dependent upon the amount of silver present.
Usually occurs in the native state.

At Campbell’s Reward Mine (7), near Lorinna, the gold

occurred in a very small vein or - fracture plane in
schistose felspar porphyry (porphyroid); the gold wus
faced on to the rock with a backing of decomposed felspar,
and occutred in fern-like arborescent patches, occasionally
altering to radiating masses, the whole presenting a very
peculiar and unique appearance. Much of the separated
metal had the appearance of irregularly chopped hair, each -
fragment as seen under the microscope being covered with
extremely minute recurved barbs. Scattered throughout
the mass were also flaky plates of extreme tenuity, the sur-
face of these being covered with sub-crystalline reticulated
1mpressmn. '
At Stormont a peculiar filiform variety of gold has been
obtained in small seams traversing a siliceous rock. It is
foit:;]z here also as facings of gqlg between thin leaves of
quartz.

At Bell Mount the coarse nuggety gold, found in the
wash at Bell Creek and in theuggtri{alg material within 3
feet, of the surface on West Spur, occurs in pieces up to

(") Vide W, F. Petterd : * Minerals of Tasmwania,” 1010, p, R4,"”
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22 oz. in weight. The larger nuggets are described as being
flat in shape, with one side smooth and the other jagged.
~ Gold is commonly found in pyrite veins, and also in
hematite. 1t is also a primary constituent of the wolfram
veins and the galena-chalcopyrite lodes.

Galena—sulphide of lead, PbS = lead 866, sulphur
134 = 100. Hardness is 26 to 2'75; specific gravity, -

- T4 to 7'6. Crystallises in isometric system, usually in cubes

and octahedra. Very rich argentiferous galena occurs in

the Round Hill, Round Hill Extended, Thistle, and Wil-

mot Mines. It is found also at Murphet's and Blythe's

- prospects in small quantities.

Sphalcrite—gn blends, ZnS. Zn — 67, 8 = 33 = 100.

- Hardness is 35 — 4; spécific gravity, 39 — 4'1; colour,

yellow to black. Commonly found associated with galena
at Round Hill, Round Hill Extended, Thistle, and Wilmot
Mines. A pitch-black ferriferous variety occurs, with wol-
fram and molybdenite, in quartz veins at the Squib Mine,

Pyrite—iron pyrites, FeS,. Tron 466, sulphur 534 =

i1{)0. Isometric—the common forms are cube and pyrito-

hedron, Pyrite is the most widely distributed of all

~minerals in these areas, and is especially common as a con-

stituent of the lodes, \
About 2 chains west of the No. 2 Tunnel entrance,
Round Hill Mine, a band 6 inches wide, replacing shale,
is exposed ‘in the road-cutting. The occurrence here is in
oolitic form, the small detached globules being about 1
millimetre long. ' The globules are usually elliptical or oval-

- shaped, and appear to be the filling of the cast of some
* obscure organism.

Hamatite—Fe,0, = iron T0°0, oxygen 300 —'100.
Hematite is widely distributed throughout these districts.

~ In some places it occurs in considerable masses, and is a

replacement product after conglomerate and shale. At the
Powerful and Union Mines the specularite variety is very
common.

Wad.—A hydrous oxide of manganese occurring in amor-
le’u's, or reniform masses, either earthy, compact, or as
inerusting stains. Usually very soft and loosely aggre-
gated. The colour is dull to bluish or brownish-black. It
is very widely distributed, and is derived either from
wolfram or the decomposition of other manganese-bearing
minerals. e

Ferro-manganese is a compound mixture of iron and
manganese oxides. [t is brownish-black to dull black in




colour, and is fairly hard (about 6). The specific i‘lravi-ty
ranges from 4 — 5. It is found in large guantities on
Oliver's Hill, and in lesser amounts throughout the dis-
trict. Considerable quantities are reported from the north
end of Mt. Clande. .

Ilmenite—FeTiO, = iron 36'8, titanium 31'6, oxygen

31'6 = 100. Hardness; 5 — 6; specific gravity, 45 — 5;

colour, iron-black. Tt is found in considerable amount near
‘to and on Tin Spur. 7

Asbestos.—True ashestos is a fibrous form of actinolite
(hornblende). The occurrence of ashestos near Knowles’
farm, with epidote, in diabase rock is not extensive, and is

“economically unmimportant. A . considerable amount of
quartz is encased in this asbestos.

Barytes—heavy spar, Ba80,. BaO = 657, 80, = 34:3
= 1‘30? Commonly oceurs in tabular form. Celou‘-:', white ;
also inclining to yellow, grey, blue, and brown. Very pure
white barytes has been mered' in porphyroid ab several

points on’ the north-west and west sides of Round Moun-

tain. It occurs also at Alma, near Wilmot.

© Satin Spar—CaCO,. A fine fibrous variety of calcite,
with a Bilk{g’_],ﬁstm' Tt is a constituent of the lodes at the
8. and M. Mine. The normal form of ealcite is of common
occurrence thronghout the distriets. §

Fluorspar—caleium  fluoride, CaF, = ecalcium 511,
fluorine -48'9 = 100. Chlorine is sometimes present.
Hardness is 4; specific gravity, 30 — 3'2. Colour, white,
green, purple, blue, and more rarely brown and red. This

mineral is very abundantly developed, and is contained

in the lode material and in the pegmatitic granites.

Tourmaline is complex borosilicate of aluminium and
other bases. Colour usually , brown, or black.
‘Specific gravity, 298 — 3-2. Hardness, 7 — 7°5. Tourma-

line is rarely found here—near the granite contact it occurs

sparingly in the form of thin laths in porphyroid rock.
. Epidote—HCa, (Al Fe),, 8i,0,,. This mineral has
ordinarily a peculiar yellowish-green colour seldom found

in other minerals, but this colour passes into black and

" brown shades. It is abundantly developed in these dis-
tricts associated with quartz in veins, and also as an altera-

tion product of limestone in large rock-masses. It occurs

in columnar aggregates, and is commonly divergent and
even radiating. o 4 _
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Garnet occurs here in two recognisable forms, andradite
(Ca,Fe,8i0,,) and grossularite (Ca,ALSi,0,,). This
mineral, with vesuvianite, epidote, diopside, and other
lime-silicates, is very abundantly developed from impure cal-
careous rocks by local igneous metamorphic processes. Some
of the richest ore-bodies of the Moina area are encased in
garnet rock. The grossularite variety is commonly found
in almost perfectly formed dodecahedra. A

Gilbertite.—A variety of muscovite mica, oceurring as a
ecommon constituent of the tin-tu n-bismuth ore-bodies.
It might carreetl&be termed a hydrated muscovite, and
thus comes near the substance which has been named mar-
ﬁnhte Tt has usually a pale-yellow to greenish colour,
but is s?m'etimee found silver-white with a glimmering
lustre. It is very soft (H = 1) and light (specific gravity,
263 0278, Gt e o

At the 8 and M., Princess; Squib, and other mines it
occurs massive, with a dense to crystalline structure, filling
cavities between the wolfram and cassiterite. Well-crystal-
lised pyrite and bismuthinite are found embedded in it,
although the bismuthinite in acicular form ismore commonly
found filling cavities in the gilbertite. A second variety
occurs at the S. and M. Mine in stellate or spherical forms,
and also in tabular crystals. This variety is a little harder -
{H = 3) and heavier (8.G. = 2'82). This mineral is of
secondary origin.

Topaz—AlSiOF,, with part of the fluorine commonly
replaced by hydroxyl. Specific gravity, 3:56; hardness,
8; colour, white, yellow, greenish, bluish, and reddish.
Topaz alters easily gy hydration and by the action of perco-
lating alkaline solutions, and is transformed into compact
muscovite. At the S. and M. Mine a pale-green mineral,
decomposing to soft, massive, olive-green material, forms a
fair proportion of the vein-matrix.(®) This mineral,
examined under the microscope, was found to consist of
small crystals of topaz embedded in a soft, pale-green
cryptocrystalline miineral, which possesses the properties
of the compact varieties of muscovite. Topaz is very
abundantly developed at Moina and Tin Spur. It oecurs
in clear well-formed crystals as a constituent of the lodes
at the S. and M., All Nations, Squib, Sayer's, Princess,
Premier. Hidden Treasure, and Lawson and Riley’s Mines.
On the Hidden Treasure, Premier, Princess, and Sayer’s
Mines the topaz is a most common component of the peg-
matite granites. : ' :

(%) Vide W. H.Twelvetrees : * The Middlesex and Mt. Claude Mining
Field,” Tas, Geol, Sury, Bull, No. 14, p. 36. ; =
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Lawmentite—H CaAl,Si, 0, +2H,0. A salmon-coloured
zeolite not uncommonly noted in metalliferous veins. It is
a secondary product, probably of felspar. Specific gravity,
2:25 — 2'36; hardness, 3 — 3°5; streak, white. This mineral
occurs in masses of radiating crystals up to 3 millimetres in
length. and in strings and threads thronghout the lode
material at the 8. and M. Mine.

Chdbazite.—A hydrous silicate of aluminium, sodium,
and ealcium of varidble composition. A white zeolite very
commonly found filling geodes in basaltic glass, especially
abundant near Moina. This mineral is of secondary origin
and is easily decomyiosed. 3

Beryl—G1,A1,(8i0,),. Has been found in the 8. and
M. lodes, and is highly developed in the main vein of Sayer's
Mine. Here it appears in the form of pale bluish-green
prismatic crystals up to }-inch in diameter and 3 or 4
inches long, and is associated with wolfram. Beryl is
essentially a pegmatitic mineral.

Chlorite.—Under this general name ‘considerable num-
bers of minerals are embraced which are closely related to

the micas. Chlorites are always secondary minerals, and

may be derived by hydrothermal alteration from any one
of a number of minerals. The most prominent occurrence
of thlorite in these distriets is at the Falls Mine, in associa-
tion with garnet, from which it has probably been derived.

Aetinolite.—A caleinm-magnesium-iron-silicate. This is
a variety of hornblende. It is a dark-green mineral found
most abundantly on the roadside 2 miles south of Tin Spur
in the form of radiating, bladed crystals. Actinolite under
favourable conditions alters to asbestos.

(2)—Tae MinEraL DrrosiTs.
(a) Periods of Mineralisation.

- Thare'ara believed to be two widely separated periods of
mineralisation represented in this region. That in which

the later granite and its apophyses were intruded is con-
sidered to have been the period of more intense mineral-

isation, and the greater nuniber of the ore-deposits

described in this report owe their origin to the after-effects -
. of this intrusion. A These ore-deposits are believed to be of

Devonian age.

But there is undoubted evidence of a much earlier epoch
of mineralisation probably contemporaneous with the
intrusive members of the norphyroid formations. The

information relating thereto gathered here is confirmatory
of that obtained in other localities where there is mno
apparent relationship to the deposits of Devonian time.
Such occurrences are the deposits of barytes ab Mt. Roland,
Alma, Beulah, Mt. Block, and Pinnacles Hills; of chal-
copyrite and pyrite at Mt. Claude, North Pieman, and in
the vicinity of Mt. Farrell; of specularite at the Powerful
and Union Mines in the southern part of this region; and
of the gold-bearing formations at certain points in these
districts, and at Minnow and Beulah. e

Incidentally it is worthy of note that the most extensive
deposits of chalcopyrite, pyrite, galena, sphalerite, and
barytes in the State are contained in schistose members of
the porphyroid formations.

Tt must not be inferred from the foregoing statment that

any of the deposits of these’ minerals are genetically

~ related to the porphyroids, for in most instances they

merely provide suitable loci for ore-deposits which are
k‘!iown to be of Devonian age.

(b) Kinds of Deposits.

There are many quite distinct kinds of ore-deposits
within the boundaries of these districts. Nearly all of
them have, in a greater or lesser degree, a genetic relation-
ship to the intrusive granite and granite-porphyry out-
cropping in the central part of this area. It has been
decided to divide them into groups according to their
mineral content, and to subdivide them according to the
nature of their occurrence. Thus the deposits are grouped
in the following manner:—

~ (1) Tin-Tungsten-Bismuth-Molybdenum Deposits :
(a) Pegmatite veins.
b) Quartz veins. ‘
¢) Placer or alluvial deposits.
(2) Silver-Lead-Copper Deposits:
() Fissure veins.
(b) Disseminated deposits.
~ (3) Gold Deposits :
(a) Pyritiferous veins. -
! (b) Alluvial deposits.
(4) Barytes Deposits.
(5) Iron and Manganese Deposits.
6) Asbestos Deposits.




(1) Tin-Tungsten-Bismuth-Molybdenum Deposits.—These
metals are usually found in the same lode, and are gene-
tically associated with the intrusive granite, but they oceur
m._dapogts of a wide range. Ores of these metals are con-
tained in quartzites and garnet-epidote rocks within the
zone of metamorphism, and also in the pegmatitic, aplitic,
and 'grt_'aisen modifications of granite. '

(@) Pegmatite veins contain many of the most important
deposits in this area. They are coarsely crystallised gran-
itic rocks, oceuring in vein form, and are regarded as the

last, erystallisations of the granite magma. In addition to

felspar, quartz, and muscovite, they contain here topaz,
fluorspar, beryl, monazite, &c., in varying amounts. The
pegmatitic material in liquid or in gaseous form has eir-
culated through fractures in the granitic mass or into
ﬁ_s'su_res m-_bhg quartzite, don%l:memte, and garnet forma-
tions forming the coverinto which the granite has intruded,

and has deposited therein the metallic compounds held in -

soluf,ion. _Pegma.hi'te lodes oceur on the Dolcoath, Sayer's,
Squib, Princess, Premier, and Hidden Treasure properties,

(#) Quartz veins closely allied to pegmatites are perhap:
the most important sources of the ores of these metall:B
They are sometimes found in the granite and granite-por-
phyry country rock, but more commenly they traverse

uartzites and garnet rocks. The gangue is chiefly quartz,
uorspar, topaz, and gilbertite, with pyrite, chalcopyrite,
calcite, arsenopyrite, and gold as common associates. The
best examples of veins of this kind are found at the 8. and
M., All Nations, and Squib Mines.

(¢) Alluvial Deposits.—Owing to the rugged nature of
the country, the high gradients of the streams, and the
narrow steep-walled valleys, the accumulations of alluvial
material are not extensive, Most of the placer deposits

operated here occur on the plateau high above the present -
drainage level. These deposits are made up of detrital
material derived from the disintegration of surface out-

crops, most of the tinstone and wolfram being set free.
Wolfranq is too soft and brittle to resist for long the abra-
sive action of transporting water, and is therefore not

likely to be found in appreciable quantity in true placer

deposits. The most notable deposits of this kind are on
the Iris property, where wolfram, bismutite, and tinstone
are recovered by sluicing; at the All Nations similar
deposits occur, and are being profitably worked. Tinstone
occurs with gold at Bell Mount. The bottom of the Forth
Valley at Wilmot bridge is nearly }-mile wide, the rate of

flow of the water has become much less, and consequently
conditions have been favourable for the accumulation of
placer deposits. These prospects have been tested by means
of shallow shafts, none of which, it is reported, reachsd -
bottom. It has not been possible to ascertain what values

~ were obtained in these operations. The ores of econoriic

value most likely to be found here are tinstone and gold,
with only a little wolfram and bismuthinite. On York’s

~ section the remains of an old river terrace, 10 feet deep,

carries payable tinstone. The deep leads of the S. and M.
are not large, but portion of the wash could be operafed
profitably.

(2) Silver-Lead-Copper Deposits.—(a) Fissure Veins:
Argentiferous galena-chalcopyrite ore occurs in veins and
fractures in the anticlinal and synelinal folds at Round
Hill, and at Wilmot Valley, near Bell Mount, and as cross-
fractures in sandstone at the Thistle, Union, and other
‘mines in the vicinity of Lorinna. ‘

Some crystals of galena with octahedral habit have been
found as mineral rarities in the 8. and M. lodes. d

The silver content of the lead ores in the district is
variable. A range has been observed from }-oz. to 10 oz.
of silver per unit of lead, the higher ratios being yielded
by ore verging on fahlore. The gold content ranges from
a trace up to 2b dwt. per ton. -

At the Round Hill Mine the copper content varies from
a trace to 6 per cent.

(b) Disseminated Deposits: These consist of unimportant
irregular deposits in schistose porphyroid. They are pro-
bably contemporaneous with the rock in which they are
contained.

(3) Gold Deposits.—The most notable features of the
gold-bearing deposits of the Middlesex and Mt. Claude
districts are the very wide distribution -and the extraor-
dinary association of gold with ores which, although gene-
tically related, have been deposited under entirely different
conditions. For instance: gold occurs in wolfram-molyb-
denite-cassiterite-bismuthinite veins contained in garnet
rock and quartzite at the'S. and M. Mine; in similar veins
contained in granite at the Squib Mine; at the Narrawa
Reward it is a constituent of 'thq‘galena-'c.}mlcopzt;i-t&ar;eno-

yrite lode occurring at the contact of quartz-porphyry
gzg-quartaite; at the Round Hill and Wilmot Mines this
component is in such quantity that it adds appreciable
value to the galena-chalcopyrite-siderite ore; gold occurs




also in the tubicolar sandstone and shale beds at the Golden
Hill, Thistle, and other mines in their vicinity. The con-
stant association of ferro-manganese ore with these deposits
is another most striking feature. ’ ]

(@) Pyritiferous Veins.—Much of the free gold met with
throughout these districts is, in all probability, derived
from the decomposition of sulphidic ores, particularly
pyrites. Gold-bearing pyrites veins occur at the Devon-
port gold mines, the Lea River, and Golden CLiff Mines,
near Black Bluff. Similar veins occur in several mines at
Lorinna. At the Devonian Mine, vein gold occurs in kao-
lin. In each of the cases mentioned the pyrite was
deposited later than the quartz upon which it is often
found. Cellular quartz and friable sandstone have pro-
vided suitable loci for the deposition of gold-bearing
pyrites. These pyritic veins are very small, rarely exceed-
ing 6 inches in width.

Gold-and-silver-bearing wolfram veins are very com-
monly found here. This widespread association of tungsten
with gold is remarkably evident, and is being emphasised
as each wolfram discovery is made. The gold is almost
invariably found as a primary mineral in wolfram veins,
but there is indisputable evidence that the larger concen-
trations of gold in.this region are the result of secondary
"onneh-{n_en%. Thus the wire-like and dendritic forms
occurring at Campbell’s Reward and Stormont, the large
nuggets found at Bell Mount, and the erystallised forms
:iecasmna.lly met with are the result of secondary deposi-

on.

Genesis: An understanding of the genesis of the gold so
widely distributed, and in some parts in comparatively
large concentrations, is of the greatest importance in con-
nection with the future development of the deposits, It
ig believed that the large concentrations, which are known
to be of secondary origin, have been effected by the ageney
of solutions containing manganese. An explanation of
the manner in which manganese assists the dissolution and
re-deposition of gold is contained in the following para-
graphs: —

(*) Ferric iron, cupric copper, and manganitic mangan-
ese are present in many mineral waters, and under certain
conditions any one of them will liberate chlorine from
sodium chloride in acid solutions. Nascent chlorine dis-

(°) Vide W.H. Emmons: * Manganese and Gold E t."" Tra
e R e ganese and Go nrichment,' Trans.

~ rous sulphate produced

solves gold. FEach of these compounds will thus release
chlorine at high temperatures, and at low temperatures in
concentrated solutions. Tt has been proved that those
auriferous deposits, the gangues of which contain mangan-
ese, show the effects of the solution and migration of gold
more clearly than the non-manganiferous ores.
© Gold thus dissolved is precipitated by ferrous sulphate.
It is therefore mnatural to suppose that gold in such solu-
tions could mot migrate far through rocks containing
pyrite, since it would be quickly precipitated by the fer-
&mugh the action of the air,
oxidising waters, or the gold solution ifself upon the pyrite.
But the dioxide and higher oxides of manganese react
immediately on ferrous sulphate, converting it to ferric
sulphate, which is not a precipitant of gold. Consequently
manganese is not only favourable to the solution of gold in
cold, dilute mineral waters, but it also inhibits the pre-
cipitating action of ferrous salts, and thus permits the
gold to travel further before final deposition.

-These statements apply to the action of surface-waters
descending through the upper parts of an auriferous ore-
deposit, since such waters are cold, dilute, acid (i.e. oxi-
dising) solutions. In deeper zonmes, where they attack
other minerals, they lose acidity until the manganese com-
pounds, stable under oxidising conditions, are precipitated
together with the gold. Thus manganite, as well as
Jimonite and kaolin, is frequently found in secondary gold
ores,

Manganese acts as a catalyser, that is, it promotés the
combination of gold and chlorine, but does not enter into
the composition of the resulting compound. Catalysis can,

aps, offer an explanation of the constant association of
gold with tungsten ores. In almost every lode in this
locality gold accompanies wolfram, and is a primary con-
stituent. This association of gold with tungsten ores has
heen frequently observed in other countries, not only with
wolfram, but also with scheelite. .

(h) Alluvial Deposits.—All the mam alluvial deposits.
with the exception of the Bell Mount goldfield, which is
discussed in another chapter, occur in the valley of the
Forth River, The location of gold at Lorinna in the early
sixties by the well-known explorer, the late James Smith.
was the first record of the occurrence of metallic minerals
in these districts. Futile attempts have been made from
time to time to prospect the river-wash here, the last hav-

- ing been made five years ago by S. Bishop, who, encased in
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 a diving suit, endeavoured to reach bottom. The object of

this test was to determine whether the wash could be
worked by means of a dredge. It was found that the
boulders were far too heavy to allow of economical
‘exploitation. 2

e

At Golden Point, two miles farther down the stream,

very fair prospects were obtained, but many difficulties
have been encountered in working the deposits here. :
The Forth River Valley is so deep, and the sides so
steep, that the catchment areas are only of very small size,
and only remnants of the older terraces exist now on this
steep-walled valley. Near Wilmot bridge the river widens
and the g_radien‘t becomes much less, providing conditions
under which alluvial material could accumulate. The wash
is probably not more than 20 feet deep, and extends over
only 40 acres, but this ground is worthy of careful investi-
gitidi}l ; Th:h whole a.re‘: cmitld be bortgl with a hanfdeiirill-
ing plant, the only obstacle being the quantity of large
boulders in the wagh. * :
[(4) Barytes Deposits, (5) Iron and Manganese
Deposits, and (6) Asbestos Deposit are described in a later
chapter. ]

- (€) Source of Mineralising Solutions.

The close connection which exists between the tin-tung-
sten deposits and the granitic intrusives, and the relation-
ship also of these deposits to those of other metals
generally farther removed, but occurring within the zone
of contact-metamorphism, point to the granite magma as
the ultimate source of all the metals occurring in the
vicinity. This granite magma was intruded into the over-
lying strata in two stages. The first part is that which
now forms the bulk of the biotite granite and quartz-
porphyry between Dolcoath Hill and Five-mile Rise. The
magma left was considerably more acid in composition,
and was intruded into the fissures in the partly cooled,
older granite, and into the adjacent sedimentary rocks.
This acid extract of the _prigilia.il magma was rich in min-
eralising gases and solutions. The extraction and collec-
tion of the lode minerals is attributed to the action of
the fluxes and solvents which emanated from the ‘granite
magma.  The process of formation of minerals by the
reaction of gases and vapours upon one another is termed
pneumatolysis, and that resulting from the solvent action

of liquids is termed hydatogenesis. The 'asaqcia..tion df‘ st_tch
msgtals a;s ca.sel;ii'.t,n"it,e?:r wolfram, molybdenite, bismuthinite,
topaz, fluorspar, &c., is indicative of the pneumatolytic or
deep vein zone, and that of galena, chalcopyrite, sphalerite,
&ec., is generally considered as indicative of the hydato-
enetic zone. -. S d o= i _ -
~ The foremost agent in the dissolution of tin, tungsten,
boron, &c., is fluorine, which directly combines with these
elements forming fluorides, Chlorine in the form of hydro-
ehloric acid also plays an important part in the extraction
of metallic elements from the magma, and their concen-
tration in veins. Many of these mineralisers acted as cata-
lysers, that is, they promoted combination, but did not
necessarily enter into the composition of t-h‘a resulting
mineral. Catalytic action was largely responsible for the
influence of such mineralisers as fluorides, chlorides, tung-

states, borates, manganates, &c., in the formation of the

addition to the mineralisers already mentioned, it is
probable that sulphides, which are pargculaﬂy‘ abundant
in this region, played a most important part as carriers of
_ The mineralising gases and solutions attack the walls of
the fissures, replacing the felspar constituent of the granite
by fluorides, tin oxides, iron oxides, silica, and alumina,
&e. Such action results in the formation of greisen, which
for a few inches on both sides of the lodes occamonnlly
carries wolfram, cassiterite, molybdenite, and bismuthinite.
These mineralising gases did not all remain in the later
acidic m until after the intrusion, but escaped, before
the consolidation of the igneous mass, into the adjacent
metaniorphosed sediments. The greater portion of the tin,
wolfram. bismuthinite, and molybdenite ores is conse-
quently found filling fissures in these rocks. On the other -
m, not all the magmas intruded in the fissures con-
tained mineralising gases and solutions in quantity, so
that many quartz veins océur which are almost unmineral-
ised,  Examples of this type of quartz vein are those
eceurring in quartz-porphyry on the Iris property.

(d) Nature of the Ore-deposits.
In these districts contact-metamorphic deposits are the
most extensive. They consist of : (1) Quartz veins, carry-
ing tin, tungsten, molybdenum, and bismuth ores, with the
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accessory minerals, gold, pyrite, arsenopyrite, sphalerite
chalcopyrite, and monazite in lease'rpﬁam:mnl;e, and
agsociated with fluorspar, topaz, beryl, laumontite, caleite,
&c. (2) Galena-chalcopyrite ore-bodies contained in frac-
tures in quartzite rock. ES) Gold-ﬁyrite veins in sandstone:
The deposits occur as fissure fillings, impregnations i
quartzite, or as replacements, and all are contained e

garnet rock or in quartzite, or in hoth. '
The ores of tin, tungsten, bismuth, and molybdenum
~ occur near _t.he intrusive rock, and in some cases in the
gramte, whilé the greater part of the more soluble con-
stituents, such as sulphides of iron, copper, lead, and zine
remain in solution until a zone of lower temperature and
pressure is reached. Here is a splendid illustration of the
zonal distribution of ores. Cassiterite and wolfram oceur
also in pegmatitic veins, which are particularly rich in
pneumatolytic minerals, especially those containing fluorine
and boron. These minerals are also found in stockworks,

which cousists of masses of rock traversed by numbers of -

small veins. Such a group of fissures, with the intervening
granite altered to greisen, and impregnated with ore, is
that exposed in the open-cut workings of the Squib Mine.
Altl_mngh in general not a eantact-meta.morphic' mineral,
+ cassiterite occurs in far greater abundance associated with
wolfram, molybdenite, and bismuthinite in quartz veins
contained in garnet and quartzite rocks, very little having
been found in the granite. At Tin Spur the tinstone
oceurs in soft, friable sandstone, and is free from wolfram,
which is found in pegmatitic veins in the granite out-
cropping 10 chains southward. Tt is remarkable that the
sandstones in which the tin ore iz contained show very
little alteration, while a few yvards away from the lodes
they have been transformed into hard, glassy quartzites
impregnated with pyrite. ,
Molyb_degit,e', wolfram, and bismuthinite are found
equally in igneous and metamorphosed sedimentary rocks,
deposition bemti in the order named. Molyhdenite occurs
also scattered through the massive granite in joint planes
and cracks, and at the point of contact between granite
and the invaded rock. South of the Premier Mine it is
found in porphyroid (felspar porphyry), near the point of
contact with granite. Wolfram and bismuthinite and
bismuth are almost invariably closely associated, having
been deposited contemporaneously and under like condi-

tions. It has been constantly observed that bismuth

ores are more prominent near the surface, this component
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of the lodes decreasing rapidly in amount from a depth of
100 feet. Inclusions of bismuthinite in quartz crystal are
commonly noted ; it is found also in garnet rock at the
8. and M. Mine, some distance away from the lodes, and

it is a constituent of the galena-chalcopyrite ore of the

Round Hill Mines, thus showing a wide range of occur-
®nce. .
Fluorine in one form or another invariably accompanies
tinstone and wolfram. It is usually found in the forms
of flourspar and topaz, which occur here in great abund-
ance as constituents of the lodes, and also of the peg-
matitic rocks in which they are contained. Muscovite is
remarkable by its absence, excepting where pneumatolytic
action has taken place. The variety gilbertite, a secondary
mineral, is a common constituent of the lodes, especially
those contained in the metamorphic rocks A lithia-bear-
ing mica (lepidolite) is found accompanying the ores in
pegmatite veins. :
The exact relationship of boron in the formation of tin
deposits is not definitely established. In this locality,

~ tourmaline, a boron mineral, and common associate of tin

deposits, is not developed near the ore-bodies, but it occurs,
although very sparingly, in the form of thin laths as an
accessory component of the quartz-porphyry marginal rock.
‘The absence of tourmaline is offset to some extent by the
presence of boron-bearing vesuvianite in the metamor-
phosed limestone rock in considerable amount.

The major portion of the tinstone, wolfram, bismuthin-
ite, and molybdenite components of the lodes occur on the
walls, the’ central part being made up largely of quartz.
These ores in their quartz matrix are found strongly adher-
ing to the walls, showing that at the time of their deposi-
tion the temperature of the inclosing rock had been raised
approximately equal to that of the ore-bearing solutions.
The narrow veins carry considerably higher percentages
“than do the wide ones. The reason for this is that the
solutions coming into contact with the slightly colder rock
deposited their metallic contents first, and in the inverse
order of their solubility.

In some instances there were two slightly separated
periods of deposition, as evidenced by a second occurrence
of ore separated from the first by almost barren quartz.
Under normal conditions not all the metallic content was
deposited at one time, for irregular masses of wolfram and
‘bismuthinite occur toward the middle part of the lodes.
There is a tendency towards the concentratien of ore in
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shoots, separated by almost barren lode material. Such
conditions have been observed at the All Nations Mine.

(¢) The Structure of the Lodes.

>

In general, the lodes of the Middlesex and Mt. Claude
districts are fissure veins. Those that are not simple fissiive
fillings have been formed partly by hydrothermal metaso-
matic replacement of the inclosing rock, and partly by
deposition along the limbs and crowns of anticlinal folds.
Although there is considerable variation in the type of
fissure, the veins generally have a tabular form.

At Moina the fissures in the garnet and quartzite rocks
are remarkably regular and continuous, although they
split up in the quartzite in the east end. These parallel
fissures are probably continuous also into the underlying
granites, which cannot be far below. Near the west hank
of Forth River, and at Tin Spur, they occur in granite,
and represent contraction planes formed during the cool-
ing and eonsolidation of the magma. These fissures, like
those contained in the metamorphosed sedimentary rocks,
arp very narrow (from 3 inches to 2 feet wide), and are
remarkably continuous. Faulting prior to ore-deposition
is very common, especially in the fissures near Mboina.
At the 8. and M. Mine step-faulting near the present
surface is seen, and at the main and lowest levels faults
showing both a lateral and vertical displacement are met
with. The lodes of the All Nations Mine show similar
faulting movements.

The sulphidic gold-bearing lodes at Five-mile Rise occur
at or near the junction of quartzites and quartz-porphyries,
and differ in this respect from most other lodes in these
districts.

At the Round Hill and neighbouring mines the ores
are contained in folded quartzites and shales. At the
apices of the anticlines, where deposition has been
greatest, they are sharply pointed and crushed, showing
that the beds were incompetent to withstand the load
without interior adjustment. Both flowage and fracture-
folding effects are developed here. Evidence of flowage is
apparent in the shale bands, and of fracture-folding in the
more composite quartzite beds. Conditions were suitable
here for the deposition of ore in the crushed shaly rock,
while the quartzites provide space only between bulged
bedding-planes. Pre-mineral faulting on a large scale is
a particular feature of this locality.

[4. M. Reid Photo
Photo. No. 111 Brazen Nose Mountain. Wast Coast Range

Conglomerate Overlying Folded Tubicolar Sandstone

[A. M. Reid Photo

Photo. No. 111 Anticlinal Folding of Quartzite Strata,
Round Hill Mine.
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(f) The Effects of Ozidation.

The zone-of oxidation of the lodes is so very shallow
that in almost all cases unaltered sulphides are encountered
within a few feet of the surface. “The rate of oxidation |
dees not greatly exceed that of erosion, and the alteration -
kas only appreciably affected the ores near the surface. |
&% the Five-mile Rise the ores in lodes contained between
the dissimilar rocks, quartz-porphyry and sandstone, have
become oxidiséd below the deepest level (150 feet). The
oxidation of these gold-bearing sulphidic ores has brought
about secondary enrichment near the surface.
In some cases the lodes are capped by limonite, due to
the oxidation of pyrite and chalcopyrite, in others ferro-
manganese oxides are more prominent. Other effects of
. oxidation are the decomposition of wolfram, resulting in
| the formation of tungstite and ferritungstite, and of
. bismuthinite, which has been transformed into bismutite.
- Molybdenite also has been affected, the resulting mineral,
molybdite, being formed by the addition also of iron oxide,
probably derived- from limonite.

(g) Selvage and Breccia.

In nearly all the lodes selvage is developed on the walls

. to a greater or lesser extent, and is indicative of consider-

able movement along the fissure planes. It comsists of
finely-ground wall-rock, produced by differential movement

of the walls on one another. This finely-ground material

has suffered chemical change by the action of mineral-

bearing waters circulating along the chanuel thus formed.

! In the galena lodes of the Round Hill area it carries in o
some places high values in silver and gold.  This is = |
remarkably evident in the Round Hill Mine, where galena

ore near the walls and selvage on the walls contain up

to 930 oz. of silver per ton. The selvage at the Round

Hill Mine occurs also on flowage faults, and between the

. bedding-planes on fracture-folds.

Fissures in some instances show movement, both prior
and subsequent to the introduction of the vein material.
At the Round Hill Mine brecciated material, 3 to 10 feet
thick, made up of well-rounded crushed particles of quartz-
ite. ocenrs between the conglomerate and quartzite rock.
This brecciated vein-material and wall-rock has been
cemented by metallic sulphides. The faulted condition of
the veins is common to all the ore-bodies, but is more
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highly developed at Moina. In the S. and M. Mine there
has been movement both prior and subsequent to ore-
deposition.

(h) Erosion of the Ore-bodies.

There has been relatively little erosion of the ore-bodies.
This has been due in some measure to the protective cap-
ping of hard conglomerates (West Coast Range geries)
covering the porphyroid rocks containing the ore-bodies.
But if, as is surmised, there was an earlier period of min-
eralisation contemporaneous with the porphyroids, these
ore-bodies will have suffered the effects of erosion prior to
the formation of the conglomerates. In those cases where
the ores are contained in tubicolar sandstones and conglom-
erates, protection has been afforded to a certain extent by
sthe basaltic covering, but these also must have been greatly
reduced during the period extending from the time of their
formation to the extrusion of the basalt. These sandstones
and conglomerates are hard, highly-resistant rocks, and
have been able to withstand the effects of erosion to a con-
siderable extent. The full effects of this erosion are impos-
sible of determination. The lodes contained in granite
have suffered to the extent of the removal of the tubicolar
strata, through which presumably they penetrated, and in
a greater degree by the dissection of the granite rock in the
valley of the Forth River. Generally, the present outerop
of the granite and quartz-porphyry may be regarded as
the original erown of these intrusive rocks. Tubicolar

. sandstone and conglomerate in many places are still found

overlying the granitic rocks, and the porphyry a little
southward contains numerous fragments of conglomerate
and sandstone embedded in its mass; so much so, that the
weathered surface may be mistaken for that of a conglomer-
ate or breccia. This shows that the porphyry has suffered
very little denudation.

(1) Strikes and Dips.

The greater number of the fissures strike in a general
direction parallel to the axes of the anticlinal folds in the
sedimentary strata and those of the master-planes of the
granite, but some contained in the garnmet and quartzite
metamorphic rocks deé not conform to this rule.  They
strike due east and west, and dip south.

65

The general strike of the fissures and of the axes of the
anticlines is 50 to 60 degrees west of north, and the dip 1s
south-westerly, the angle of inclination being 30 to 45
degrees. The master-planes of the granite have a general
trend in a direction north 55 degrees west; the dip is south-
westward at 50 degrees. On the Princess property a vein
in the granite courses nearly east and west, the tendency
being a little north of west.
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{A)—Tix~, TunGsTEN, Bismurs, axp Morvepenum MiINEes,

(1)—The S, and M. Sundicate Limited—Section 3849-u,
397 Aeres. .

() Area, Situation, &c.

The lodes on this property were discovered in 1893 by
Thos. Shepherd and Thos. Murphy, in honour of whom the
original company operating here was named. This is usu-
ally regarded by prospectors and others as the pioneer mine
of the district, and is referred to by residents generally as
the *‘ Bismuth Mine.”’ This latter appellation has heen
applied in consequence of the predominance of bismuth
ores in the upper workings. Tt is the largest mine in the
district, and has been in continuous operation for many
years.

The several sections comprising the holdings of this syndi-
cate have now been consolidated into one lease of 397 acres,

No. 3849-m, south of and adjoining the boundary of Moina
township.

(b) Access.

Access is had from Sheffield by means of a well-formed
public road, which junctions with that from Middlesex
Estate just outside the northern boundary of Moina town-
ship. At Sheffield, which is 224 miles distant, the road
connects with the Staverton branch railway from Railton
junction. The cost of transporting material over this hilly
road is heavy; however, it is much less than that obtaining
in 1898, when the carriage of ordinary mine supplies from
Sheffield to the 8. and M. Mine cost £7 per ton.

(r) General Features,

The property occupies high ground forming the eastern
boundary of Iris Valley. In Tertiary time the Iris River
must have been one, even then, of some magnitude, for deep
‘eads have been discovered under the basaltic Tocks covering
a considerable portion of the surface. Cliffs of solid basalt
occur in Bismuth Creek, on the road-side near the bridge,
and apparently occupy portion of the deep lead exposed in
the underground workings.  This is 500 feet below the
basalt-covered plateau between the Tris and Forth Rivers.
The present channel of the Iris River, it is evident, closely
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parallel to the fault-line, which extends south-eastward
up Bismuth Creek Valley. '

Near the south-east corner quartz-porphyry is exposed
by the removal of the overlying tubicolar strata. About
d-mile southward of the mine, white kaolin (evidently
derived from felspar-porphyry) is cut in the water-rase.
These are the only known outerops, but it is certain that
the granitic rocks extend westwards at no great depth
underneath the sedimentary strata.

(d) The Ore-bodies.
At least seven mineral lodes t

parallel to one another, in an approximately east-west. direc-
tion. The country-rock in which they are contained is
quartzite in the eastern portion of the mine, and garnet-
rock in the western. These lodes are essentially quartz-
fillings of fissures traversing quartsite and garnet-rock alike
in a direction roughly at right-angles to their strike. They
are remarkable for their continuity, for their uniformity,
and for their complexity of composition. Some of -then
have been proved to extend in a more or less straight line
over 1200 feet: and at No. 3 Level, 300 feet below the sur-
face, their size and value remain constant. Lodes 2, 4,
and 6 are the most important, and have provided almost the
whole of the crude ore sent to the concentrating plant. The
have not varied greatly with increased
depth, excepting that bismuth ores are far more abundant

near the surface. The ores do not occur in shoots, as in
some of the neighbouring mines, but in blebs and bunches
fairly eveuly dist

ributed in the quartz gangue material
throughout the length and depth of the lodes ; nor does the
ore vary greatly with the size of the vein, for the larger
portion occurs on or near the walls, and was deposited
before the bulk of the gangue minerals. In general, the
lodes have not sharply defined partings, but adhere strongly
to the wall-rock, showing that it was intensely hot at the
time of ore-deposition. Mineralisation of the wall-rock is
not uncommon, and bismuthinite has been found a consider-
able distance therefrom. Selvage is seen only near the
faults in the lodes, showing that movement took place sub-
sequent as well as prior to ore-deposition. Faulting is com-
mon, but of only minor magnitude, and does not, adversely
affect the exploitation of the lodes. = Both vertical and

horizontal faulting have taken place, the dip being about

raverse the lease, roughly
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45 degrees north, Near the surface on No. 6 lode step-
faulting has peen observed. The displacements never
exceed 10 feet, and the continuation ot the lodes is picked

. up without difficulty. Faulting took place prior to ore-

deposition, but in certain portions of the mine breccjation
of the ore shows evidence of subsequent movement. In the
garnet-rock the lodes are much more uniform than in the
quartzite, and the richest bonanzas pccur therein. In the
latter rocks the lode splits up into a number of veinlets,
enclosing horses of quartzite, and reunites further on.
Comb structure is commonly noted, and cavities in the lodes
show wonderful development of quartz erystal growth.

The dominant mineral components of economic value are
wolfram, cassiterite, bismutite, and bismuthinite. = They
exist in the following proportions:—

*  Cassiterite, 20; wolfram, 12 ; bismuthinite, 3.

Others occurring in subordinate amounts are bismuth,
molybdenite, scheelite, gold, chaleopyrite, pyrite, arseno-
pyrite, galena, monazite, and limonite. Accessory mineral
constituents are quartz, topaz, massive muscovite (pinite),
gilbertite, fluorspar, calcite, satin spar, beryl, and laumon-
tite. Quartz is the predominant gangue mineral, followed
by fluorspar, topaz, pinite, and beryl. These minerals are
associated in a heferogeneous manner, and loosely aggre-
gated, and in some cases highly developed.

The presence of topaz, or altered topaz, is generally
indicative of a high cassiterite and wolfram content. Cassit-
erite here is black in colour, and possesses a brilliant lustre.
It is always coarsely crystallised, and fully 70 per cent. is
contained free from adhering quartz in the finer broken
material. Wolfram occurs usunally as shapeless individuals
embedded in the quartz gangue material, but also in large
masses in the quartz and on the walls. Wolfram, with
scheelite attached, has been found in No. 2 lode, contained
in quartzite at a point 500 feet east from its junction with
garnet. Scheelite has also been detected in the ore from
No. 6 lode, and from the north-west branch lode at No. 3
adit level and No. 2 level. It is evident that it occurs
here as an alteration product of wolfram. Tts presence in
increasing quantity is unlikely, and need not cause anxiety.
Molybdenite is fairly abundant in portions of the No. 4
lode in close association with wolfram, while in other parts
of the mine this mineral is not at all common. The bis-
muth content is greatest within 100 feet of the surface;
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below that depth hismuth and bismutite are rarely found,
but: bismuthinite is fairly abundant in the lodes, with the
exception of No. 6, at all levels. It was deposited later
than most of the minerals, and is commonly found in the
acicular form filling cavities in gilbertite. Perfectly crys-
tallised transparent quartz, enclosing bismuthinite, is not
infrequently found, and specimens of pyrite encasing this
mineral have been observed. The rest of the metallic min-
erals are not of much i portance, occurring generally in
insignificant quantity. Quartz, fluorspar, topaz, and mas-
sive muscovite (altered topaz) comprise the bulk of the ore-
body, and were deposited early from solution ; gilbertite fol-
lowed with the later metallic minerals; and laumontite, a
reddish zeolitic mineral, is considered to have been intro-
duced into the lode-channels by infiltration from the
basaltic covering. This mineral has filled every fracturs
and crevice in the lode material.

(¢) Development.

The nature and extent of these ore-deposits have been
investigated at a number of points on the surface by open-
cuts and trenches, at a depth of 150 feet by long drives, and
at 250 feet by a shaft. The underground works are very
extensive, and have been the means of developing large
quantities of rich ore, which has been profitably exploited
for 12 years. Operations are now confined almost exclu-
sively to lodes 2, 4, 6, and the north-west branch ore-body.

The natural conditions are not altogether favourable for
econoniic development by means of tunnels, as the lay of the
surface here is rather flat, and long crosscuts are necessary
to intersect the ore-bodies. The No. 3 adit (which is the
lowest level) is only 250 to 280 feet below the surface,
where it intersects No. 2 lode at 1300 feet from the
entrance.

It has been found convenient to operate below this level
by means of a shaft (of three compartments, each 4 feet by
4 feet), connected with the surface. All future develop-
mental work will be operated from this shaft,

No. 1 Addit.—This intersects No. 5, No. 4, and No. 2
lodes in their westerly extensions.

No. 5 Lode.—Divided lodes have been driven on 21 feet
and 30 feet east, and at 44 feot west both branches unite
and form one lode. The width of each vein before uniting
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is adit for 170 feet
tss']tl.cl’;ed out above this

T h er workings and sur-
been stoped to the upp n -
fageh;olog ielrl:;th of over 400 feet, with an average width o

18 to 20 inches. = . 1ise 110 feet to the surface, st the

app!oach bo hhe Old mtﬁlmedlate level 3 and a sm&ll ml(}ulll»
of Btﬂplng llas been dﬂne touud thla rise on 4 Narrow lode,

and in hard ground.
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Last of Creek.—Some surface prospecting has been car-

ried on recently on the east side of the creek opposite the

entrance to No. 4 creek drive. Trenches have been opened
in quartzite and lime-silicate rock, exposing veins which
have a genéral north-westerly course. The band of lime-
silicate rock is about 150 feet wide, and also strikes north-
westerly. In one of the high-level trenches in the gar-

- netiferous silicate rock is a small mica-quartz vein, near the
apparent quartzite contact, carrying a little cassiterite, bis-
muthinite, and gold.-

This contact-metamorphic rock is composed essentially
of garnet and pyroxene with idocrase. The pyroxene is not
hedenbergite. " Its granular appearance in Inieroscopic
slides resembles the variety frequent in limestones, and
known as “‘ coccolite.”” The rock is greenish to pale-brown
in hue, is tough and splintery, with a hornstone-like frac-
ture. Its position at this spot (between bounding masses
of quartzite) is difficult of explanation. It mist owe its
present position to faulting, but the latter cannot be con-
nected yet with the fault system existing in the mine west
of the creek. Veinlets of bismuthinite intersect the rock,
but seem to be independent of a lode-channel, which it was
hoped would be discovered by work on this patch of rock.

The veins met with so far, both in the garnetiferous rock
and the adjoining quartzite, have not proved important.
The occurrence of these veins and of splashes of bismuth-
inite in the lime-silicate rock seems to suggest that a larger
lode exists somewhere in the vicinity, but the probabilities
of finding it easily do not appear to be strong enough to
warrant expenditure on intermittent prospecting work. If
an adequate sum could be set apart for thoroughly explor-
ing this mineralised block to the south-east up the hill, it
might be good policy to carry on the work of searching in
that direction. At present too little is known of the rela-
tions of this curious block of ground to the surrounding
country to say much ahout its prospects. Although only a
comparatively small shred of the lime-silicate rock may be
preserved, the surrounding quartzite is always a good rock
in which to prospect for mineral lodes.

High-Level Tunnel.—This is a shallow-level tunnel driven
100 feet westward on No. 2 lode from Bismuth Creek valley.
The lode is of the quartz-vein type, 8 inches wide, earrying
bismuthinite, bismutite, and wolfram, with also a little cas-
siterite, and is contained in quartzite rock. In driving
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this short distance, several bags of clean bismutite .E!.Ilfl bis-
muthinite were recovered from vughs in the lode, in value
more than sufficient to pay the cost of the \‘fork: l‘?ault.s
showing both vertical and lateral displacements of 6 inches
to 4 feet occur in two places. : .

This lode is exposed in the face of a quartzite r..‘hﬁ' over-
looking Bismuth Creek. At this point a fault of con-
siderable magnitude (striking north-west) occurs, the full
extent of which has not been determined. This fault-line
is shown in the face of a deep cutting on I\?lddlesex-mz!.d,
where the quartzite, with irregular quartz veinlets, contains
abundant pyrite and a little chalcopyrite and wolframj ;

Three chains further northward, in another road-cutting,
several veinlets filling cracks in the quartzite rock show

“facings of wolfram. The quartzite is very much silicified

here, barren quartz veinlets ramifying through the couﬁtr}_’-
rock. The veins strike north 45 degrees west, and dip
south-west at an angle of 82 degrees. |

On Barber’s section (7926-m), in line with 1]3(- supposed
continuation of the 8. and M. lodes, wolfram is found on
the cleavage-planes and fractures of the sandstone, i::l.ll(l a
thin veinlet of almost clean wolfram has been exposed in the
road-cutting.

No. 3 Adit (No. 1 Level).—This it a crosscut which has
been driven a little east of south for a distance of 1300 feet,
iim,e.rsecting in its course four main lodes, Nos. 6, b, 4,
and 2. : e

No. 6 Lode.—This lode has given large quantities of ore,
and has been driven upon east and west. The gast drive
is in 430 feet from the crosscut, and the lodeis being stoped
in this direction. FHere, however, it is split and poor.
The west drive is in 230 feet from the crosscut, and in t-h‘e
end the lode is split up and irregular. The }'Jacks at this
point are so small that work has been relinquished in this
direction. : :
hr,:t 130 feet in, the north-west 'nra.nc}j. ]de‘f- which is
yvounger than the No. 6 lode, and n;r_'c)s?.esllt. 18 ml{trsect.ed.
Tt has been followed 200 feet, its limit in that..d]rechc_m,
where it has been cut off by a bed of sub-basaltic alluvial,
which shows in the leading stope a few feet back fro;fn. the
face, and shelves off to the west. Softened lime-silicate
rock continues to the end, which is only 30'01' 4Q feet below
the surface. This branch lode carried a high b}smuth con-
tenit, but the ores were frequently mixed with massive
pyrite to an exceptional extent.
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No. 5 Lode.—This has been cut in the No. 3 adit, and
driven on easterly for 12 feet and westerly for 66 feet.
Where it was intersected it was about 15 inches wide, but
this proved to be a junction of veins which diverged in driv-
ing in both directions; and short crosscuts at the end of the
west drive failed to locate anything further. Above the
east drive a rise was put up through quartzite for 75 feet,
and then for 43 feet through lime-silicate rock, when it
encountered alluvial drift with 8 inches of mineral-bearing
wash. A connecting winze was sunk from surface for 96
feet through decayed basalt.

No. 4 Lode.—This has been driven on east and west. Tt
has been driven upon nearly 600 feet in an easterly direc-
tion, showing a vein 6 to 15 inches wide, containing a high
content of cassiterite, wolfram, and bismuthinite. There
is a large block of ground ready for stoping between this
and the creek drive workings, 150 feet overhead. In the
west drive the lode passed out of quartzite country into
garnet-rock at 150 feet from the crosscut, and the latter
rock continues as far as driven. In the face it is black,
with much magnetite, and is banded with veins of felspar.
At this point the Iode is split up into a number of veinlets
over a width of 5 feet. Bismuthinite is here found scat-
tered through the garnet-rock, which dips west at an angle
of 50 degrees.

No. 2 Lode.—This has been cut at 1215 fest from the
entrance. It has been driven on 421 feet east and 160 feet
west.  Here it is 237 feet below the level of the upper
workings on the same lode. The lode in the east drive up
to 340 feet is barely payable, but the last 80 feet shows it
9 to 10 inches wide, and highly payable.

No. 2 Level.—The workings of No. 2 level, 75 feet below
No. 3 adit (No. 1 level), are operated from the main shaft.
which is sunk near No. 6 lode.

No. 6 Lode.—This is the only ore-body exploited at this
level. Tt has been driven on 360 feet west and 325 feet
east, and stoping has been carried two-thirds of the inter-
vening height towards No. 1 level. In the east end the
lode contained in quartzite is split up into two major veins
and several interlocking veinlets. This lode has been
observed at other levels to split up in the quartzite rock.
Near the end molybdenite is abundant, and in the stopes
overhead the lode is particularly rich in wolfram, molyb-
denite, and cassiterite. Towards the shaft the lode varies
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M size from 10 to 18 inches, and is particularly rich in
wolfram. The richest bunches are usually found on the
walls, and at the point of junction between the ;ga.!-‘net-rolclf
and quartzite a large bonanza oceurs. The lode shows u’o
displacement at the point of junetion, but continues u;lin
terruptedly. TIn the end of the west drive the lode i;'
faulted to the south, the lateral displacement being 10
inches at the back of drive and 30 inches near the Bot.%mn
It is much smaller here, 4 to 8 inches wide. but up to this
point the grade of material remains v-:mnst-a.u.t. : &
Near Fhe entrance to north-west
IMtersecting vein coming in from tl
ucn]a._rly rich in bismuthinite. The north-west branch lode
15 12 nches wide, and at 80 feet in, it splits into two v '”('[
one 9 inches and the other 10 inches, hath of {\'hir-h rf”']‘h:
high-grade wolfram and bismuthinite The lode i“-j-}
i{}'l]'(*al'.j' as a _llf'tw‘m_ft‘]]mms mass consisting of ¢ 11117't'1 !'L’!le
s i'!_]-"lmlt.]llnih-_ wolfram, laumontite ..:_n.eé tt; (baz ) "'d]-
gilbertite abundant on the walls. The garnet ]\“ i] "_‘1’1!;
i strongly impregnated with pyrite ik i

branch drive a small
1e- south-west 1a par-

No. 3 l"i’r'/ 7-‘1‘}11.% }.‘-\ f]lf ] 1
= Level. 8 1 o lowest working level i A
mine—Il50 feet below No. 3 adit. ’ Sl
hA' Ia.rge.c-mss-cut'l'las been sent in southward from the
SVart‘i cut.t-slfl:g No. 6 lode at 10 feet, No. 5 at b00 feet, and
No. 4 at 625 feet: : ork i : 1 s i
e and work is proceeding towards No. 2
2_%(.). 6 Lode.—A _r]rive has been sent in 375 feet west and
}?(. feet east, showing ore of similar grade and character to
L]a; of the upper levels. Ninety feet westward of the
shaft, the mln'til-wvst. branch lode has been intersected and
it has been followed for 380 feet, showing ore of verj 7 ood
gradp up to 36 inches in width, the solid lode na,mpg]in
2 per cent. of tanstone-woliram concentrate y

No. 5 Lode.—Very litt] ;

= ‘ y little work has been done on th

~ - - ; - : ? : e I
at this level. Tt is about & inches wide. e

4 and- carri
the usual grade. 1 carries ore of

N S = :
¥ .]0. 4 Lode. Driving westerly on this lode is in progress
?‘ the present time. The face has been advanced toEI"O
feet from the crosseut on a lode 8 to 10 inches wide of “

age grade. e

Alluvial Workings —1U i f
: wngs.—Up the hill south of th ine i
some alluvial r.i.rlft.. which has been worked fo: t-?:sltlznés
:I‘he su.rface drift consists of basaltic soil and rubble car :
img a little stream tinstone. This layer is 15 feet in thi:a-]{.
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ness © below it iz a bedded stanniferous drift, 25 feet thick,
dipping to the west and resting on quartzite. It was not
pavable, on the whole, but a layer of rubbly wash 8 inches
to a foot immediately above the bedrock was payable. All
this drift is a part of a sub-basaltic deposit, which has been
broken up by the weathering and removal of the lava-
sheet. Fragments of various drift-terraces have been found
underground -in the course of mining. These terraces con-
tain gold, tinstone, and wolfram in payable amounts.

Large boulders.of white hard conglomerate carrying cas-
siterite (tinstone), wolfram, and topaz occur on the bank
near these alluvial workings. The conglomerate belongs
to the tubicolar series, and has been removed downhill from
itg original position directly overlying the quartz-porphyry.
This basal member very commonly contains cassiterite and
wolfram at points in proximity to the lodes.

1f) Production and Ore Reserves.

At present development is well ahead of mining, and
very large tonnages have been proved to exist. The
reserves of ore actually opened up are sufficient to keep
the milling plant in operation at the present rate of output
for fully three years.

In mining the ore more than twice the quantity of wall-
rock is broken with it, thereby diluting the material to this
extent. Only coarse lumps of wall-rock are sorted out, the
remainder, with the ore, going to the mill. Thus it will
be seen that it is impossible to form an exact estimate of
volume, and this applies also to the determination of the
average value.

The §. and M. Mine has been a consistent producer dur-
ing the past 12 years. The following particulars relating
to the production of ore have been supplied by Mr. W. E.
Hitcheock, manager for the syndicate :—

Details of Ore Milled and Products Obtained :

§ Heke Heked .
Crude Ore. Firsts. Seconds. Slimes Hli:-‘l:};n{tlh- \{'nt‘.?:‘;\m‘ Total.
Tons Tons, Tops Tons. Tons. Tons. Tons
71.856G°5 802-50 4745 A4-95 20:75 3-25 124490

The average grade of ore treated during the quarter end-
ing 27th September, 1918, was 1'66 per cent. of concentrates
(cassiterite, wolfram, and bismuthinite) of various grades.




P8 The development footage to the 27th September, 1918,
;L is 11,635 feet, and the total material milled is 71,8565 tons,
which gives 1 foot of development work for every 6°17 tons
(i of crude ore raised.

Es: (g) Water-supply.

- i The water-supply for power and dressing purposes is pro-
BiEs vided by a water-race, 5 miles 57} chains, from a tributary
of the Iris River. Of this, 4 miles 71§ chains are con-
structed ; the balance of the old race has been regraded and
enlarged. The face is 18 inches deep by 18 inches wide at

B, ~ the bottom, and is excavated in earth and rock in mainly
R basaltic country. This work was completed in 1907, ard
=1 s it furnishes a bountiful supply of water for nine months

in the year ; a short stoppage of milling operations is neces-
sary only in very dry summers.

(#) Equipment.

Provision for operating from the main shaft is made by
the installation of ‘a first motion steam-driven winding
engine. This plant is firmly set on a concrete foundation,
and comfortably housed. The pumping-plant is an
ingenious adaptation of an Evans force-pump, connected
‘ by rods to a erank-shaft at No. 3 Adit Level, and driven
5 by means of a Pelton wheel.

i : Rock-drills have been installed in the mine and are used
K/, exclusively in the operations of tunnelling and stoping.
- The drills are worked by compressed air, delivered from
- air-compressors, driven by Pelton wheels, for nine or ten
2 months of the year, and by an auxiliary steam-plant dur-
ing the dry season. ‘
, The greatest material asset of the company is the mill-
= ing plant, a full deseription of which is given in Geological
L Survey. Bulletin, No. 14, pages 52-57.
= Accommodation for a number of men is provided in well-
‘ appointed huts.  Other buildings include manager’s resi-
- dence, mine offices, workshops, changing-house, -and store-
- rooms. ‘

Lo

o
"3
2

(7) Milling. :
% The separation of cassiterite, wolfram, bismuthinite, and _
i bismutite from gangue material, such as quartz and eal-
A cite, is very easily accomplished, owing to the great differ,
ences in‘the specific gravities of the metallic minerals and
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those composing the gangue. The object to be aimed at
in the first process is to produce a concentrate as high
in metallic content, and as free from gangne material, as
is possible. The second process aims at the separation of
the several metallic minerals formiug the mixed concen-
trate of the first operation.

The first operation comsists of the erushing of the ore-
bearing material and its treatment by water concentrat-
ing machinery; the second is the further treatment of the
concentrate in a maguetic separator plant. Full details of
both processes are contained in Bulletin No. 14, pages
51-57.

Owing to their brittleness, due to perfect cleavage, wol-
fram aud bismuthinite tend to form slime. On this
account the concentrate from the vanners contains a greater
proportion of wolfram than the coarser product from the
jigs. Bismuthinite, in addition to its brittleness, is very
soft, consequently the loss by water coneentration is con-
siderable. To obviate this recourse is had to hand-sort-
ing in the mine.

The ore is easily crushed, and, heing loosely compacted,
the bulk of the ecomomic minerals can be recovered with-
out sliming. Sizing tests with the trommels show that not
much over 1 per cent. consists of slimes. The first-grade
concentrate contains 70 per cent. metallic minerals of value,
and the second 40 per cent. Tt is proposed, when normal
conditions obtain, to erect a new mill, and in this event,
whilst the general scheme, as indicated by the flow-sheet,
will be adhered to, several improvements will be intro-
duced. These will include magnetic separation of magnet-
ite from the concentrate.

The capacity of the mill is from 35 to 40 tons in eight
hours.

(7) General Statement.

The indications of the potentialities of the 8. and M.
Mine are decidedly good. Perhaps the most striking fea-
tures of the lodes are their uniformity in size and content,
and their continuity in a linear direction. These veins
will certainly be found to continue to great depths, and it
may be safely anticipated that the metallic content will
not vary greatly for several hundred feet.

The remoteness of the mine from transportation facilities,
and the complexity of the ore, were causes which for a long
time militated against its more successful operation, but
the construction of roads and railways and the improve-




: ;iz‘?nﬁé effected in the method of magnetic separation have
removed these obstacles. ~ Another factor largely instru-

mental in bringing about the Fresent condition of pros-
perity is the increased demand for these minerals, and the
consequent higher prices obtained. It is the aim of the
syndicate controlling this mine to operate it on purely busi-
ness lines, proceeding cautiously with the present policy
of development. x 3

The mine is splendidly equipped, and is being worked in
the most economical manner consistent with good mining
practice. i

(2)—All Nations Walfram Mine.
(a) Area, Situation, &e.

The All Nations property now consists of the two mineral
leases, 7 100-m, of 55 acres, and 7198-m, of 10 acres. The
larger section is bounded on the west by the S. and M.
property and SBection 8129-m. and lies near the summit of
the interstream plateau, 2200 feet above sea-level. It is
about 500 feet above Moina township. The main road
from Wilmot to Middlesex passes a few chains westward
of the property, but is connected thereto by meéans of Dol-

coath branch road, which passes through the northern sec-

tion.

Operations on a very small scale have been carriod
here in a desultory manner for many years. The dn:‘na'::.
like those of every other mine in the district, considered
that it was rich enough to pay its way from the beginning
of operations. There are certainly several very rich shoots
of ore, which may be profitably exploited at shallow levels,
even by means of the erude methods employed now, but
ultimately it will be found necessary to provide sufficient
-capital for the development of the ore-bodies on a much
Jlarger scale. i ‘ '

(5) The Ore-bodies. :

There are a number of lodes on this prope: i
which are contained in tubicolar saﬁdsﬁon}; 'GI: rrcg'glﬂmef
ate. They are of the quartz-vein type, from a few inches
up to 2 feet wide, and remarkably persistent at the sur-
face; the main lode, for instance, has been traced 1500
feet, by surface, trenching, and 900 feet by tunnelling.
This lode is composed dominantly of quartz, with abundant
wolfram embedded in the gangue material in shapeless
masses and in. divergent groups and isolated blades
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implanted on and between the quartz crystals. The quartz

oceurs in crystals of great size and beauty; some pellucid,

. others white opgg;é, and smoky to black varieties are not

uncommon, vein material exhibits typical comb
structure. Large vughs are frequently met with, some of
them containing exceptionally rich ore. Native bismuth,
bismutite, bismuthinite, molybdenite, gold, and pyrite are

‘all present in the lode, some of them in such amount as to
add considerably to the value of the material. A few flakes
of molybdenite occur sporadically distributed, and native
‘bismuth is occasionally found. One particularly interesting
‘specimen obtained . here shows a molybdenite enclave

(4-inch thick) in bismuth, the surface of which is studded

with flaky gold. It is noteworthy that pyrite invariably

accompanies the molybdenite here. On the hanging-wall
selvage from 1 to 3 inches wide contains carbonate of
bismuth (bismutite) and gold. Good dish prospects of gold
may be obtained from this selvage at any point. A sample
of this material was found to contain:—
_Bismuth‘.-. e Wh ] R ke O 4'8% 4 o
el s ot L et e TR dwEs  per, fon)
Bilver... ..oiiime wenvis von o = 4 dwts. per bonl

A remarkable peculiarity of this ore-body is the absence
of cassiterite,  This is especially noticeable because the
alluvial material a few yards below the main workings con-
tains a considerable amount of this mineral, and undoubt-
edly a large proportion of the metallic content has been
derived from the disintegration of the veinstone from the

‘main ore-body. The origin of the cassiterite is to be found

in the smaller veins farther southward. :
~ The two minerals of economic importance in the main
lode are wolfram and bismutite, which occur in the ratio
of 12 to 1. The best part of this lode is comprised in a
section about 400 feet in length, in which shoots or patches
of ore occur at intervals; in fact, nearly all the ore shipped
has been broken from this part of the lode. Like all wol-
fram lodes, the metallic content varies greatly from point
to point; barren stretches, alternating with richer shoots,
are the general rule. =1
" The course of this main lode is. north 65 degrees west;
and the dip is southerly at a high angle. R
In one of the trenches between the tunnel entrances, a
quartz-wolfram vein, 3 inches wide, has ‘been intersected.
This vein, parallel to the main lode, has not been dﬁ&?‘)&‘ﬁ
at all. South of the main lode, two veinlets, each 3 inches
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wide and 100 feet apart, have been traced on the surface
over 200 feet by means of shallow trenches and pot-holes.
They contain fair welfram contents, and may prove to be
profitable sources of this mineral at a deeper level.

Another outerop, and one of much promise, occurs 200
feet up the hill to the south. It is a quartz-vein, 2 to 3
inches wide, carrying both wolfram and cassiterite. The
strike, north 50 degress west, and the dip, 65 degrees south-
westerly, of this vein vary greatly from these of the main
lode system. This vein outerops again several chains south-
eastward on the summit of the hill in massive white con-
glomerate, in which it is very erratically distributed. The
ore is scattered through the rock over a width of 8 feet
as facings, and fillings of small eracks.

It has been considered that the lodes on this section,
which have been traced westwards into the adjoining pro-
perty, are identical with those operated by the 8. and M.
Syndicate. The line of the lodes, if constant, and allow-
ing 130 feet horizontal deflection, due to their southerly
underlay in a vertical height of 500 feet, would coincide
with those on the S. and M. property. There is a difference
in the hearings of the All Nations and the S. and M.
lodes ; the former trend from 25 degrees to 35 degrees north
of west, and the latter are nearly east-west. This latter
strike, however, has heen influenced by the faulting move-
ments which have disturbed the intervening country. For
instance, the 8. and M. lodes have been interrupted by a
fault running parallel to Bismuth Creek, making it
extremely difficult to pick up their continuation on the east
side. Whether the All Nations lodes are the continuation
of those on the 8. and M. property or not is insignificant
from the economic aspect, as it can have no direct bearing
on their development and future exploration.

(¢) Development.

Section T100-m.—A  considerable amount of develop-
mental work, consisting of trenching and tunnelling at shal-
low levels, has been done during tﬁle past 15 years. The
lode has been opened up eastward of the main workings
by deep trenches, the most important being 12} chains in
length. Along the open-cut line three shafts have been
Imni' , 20 feet, 53 feet, and 66 feet from the surface
respectively. The lode varies from 6 inches to 2 feet in
width, and has been broken out along the open trench to a
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depth of 8 or 9 feet, and in some places even deeper. Tt
splits now and then, but re-unites a little farther on.

Beyond the eastern boundary of Section 7100-u the main
lode has been driven on westward for 96 feet. At this
point the vein is only from 2 to 3 inches wide, but the
wolfram and bismutite content is high.  Just over the
western boundary of Section 7207-m this vein has been
trenched on by W. Castle, who obtained fairly good results
in wolfram and hismutite, the latter with flakes of gold
attached thereto.

No, 1 Tunnel has been driven on the main lode (8 to
20 inches wide) in an eastward direction for 340 feet. At
this point it is faulted 10 feet to the south, the dip being
35 degrees. In the stopes above this level, remarkably
rich wolfram-bearing stone is showing, but the shoot is not
long, and there is not much unstoped material left. It is
reported that the average metallic content over a length
of 250 feet is 2 per cent. tungstic acid, the bismuth value
being 7s. 1d. per ton.

No. 2 Tunnel is 43 feet below No. 1, and consists of an
adit-crosscut sent in 55 feet, a little east of south, intersect-
ing the lode, which is driven on 370 feetin an easterly direc-
tion, and 317 feet westerly. At the eastern end the lode
is faulted, and has not been picked up; in the end of the
western drive, the lode shows in the face, but it is small
and poor. Two shallow winzes have been sunk below this
level, one on the eastern and the other on the western
side of the crosscut. The eastern winze was sunk 21 feet
on a very rich shoot of ore from which one bag of wolfram
was recovered per foot of ground driven. A short drive
south-eastward proved the length of the rich shoot to be
nearly 40 feet, and underfoot it is only of average grade.
Almost the whole of the ground above this level has been
stoped out. °

Near the south-west corner of the section two small
veins, carrying wolfram and cassiterite, are cut in the
trench. They strike north 60 degrees west, and dip south-
west in conformity with the main lode system farther
north, The country rock in which the lodes are eontained
is quartz-porphyry.

Seetion T198-m.—Operations on this section are confined
to sluicing the detrital material accumulated in a small
watercourse, Probably the greater portion of the wol-
fram, cassiterite, bismutite, and bismuth contained in the
detritus has been derived from the disintegration of the
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}r,u,ie: I_?L:\.‘ll]'f'il!f_f on the adjacent property. to the south.
The main lode has provided a large part ‘of this material,
!m_r‘ it 15 peculiarly lacking in tinstone (cassiterite). which
evidently had some other souree.

The wash, from 3 to 8 feet deep, is largely made up of
sandstone and conglomerate, with also a considerable
amount of guartz-veinstone, and rests on a soft. argil-
l%tr'eum sandstone floor, Numerous pot-holes, cracks, and
riffles in ‘the sandstone bottom have provided suitable
catchments in which the metallic minerals have been con-
centrated. The very rich ore-bearing material oecurs in
distinet leads, and also in thin bands. Wolfram predomi-
nates over the other metallic minerals, but tinstone and
f)}sntll,lt-hilait.m occur in appreciable quantity, and a little
!\1511'1'11t.[1 is also recovered. These ores occur usually in
fairly coarse condition, and are therefore easily recovered
by ordinary sluicing methods. Before nl-urat-i.nns in this
.detrital material were commenced, it was carefully tested
by sinking a number of pits along the lead. The results
of this work show the average length to be 400 feet, aver-
age depth 3} feet, and width 75 feet—the area contain-
ing 4800 cubic vards of payable wash

The estimated amount of the economic components cal-
culated from the data collected is :

V‘ank.ranli sosae wva ws 10°98:1b. per cubic yard
(,.z.xssm;arun e 0°83 Ih. per cubie yd
Bigmihbe o i 0 0'5 per cent.

A recovery of 9 Ib. per cubic vard was made from 4
paddock of ground selected as an {J.-\'(‘l'ibg(‘l plot for testing.

On the eastern side of the present working-face; the
bottom appears to be dipping in that direction. indicating
another and lower run of wash. Power for hreakingwi.;\\';:
is provided by a dam supplying water under a head of 110
feet through a 13-inch diameter nozzle.

On the.nort-lmm end of this section there is a further
accumulation of detritus, which at the boundary is 6 fest
deep. The dimensions of the material available here for
treatment have not been defined, but a considerable amount
1s known to exist. Lack of water is a great disad\'antage
in the sluicing of these surface deposits. This is especially
felt in the northern workings where it has been found
necessary to instal two 7-horsepower Sunshine oil-engines
and force-pumps, one of which is employed in providing
water under pressure to the nozzle, and the other for the
purpose of returning the water from a settlement dam.
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(d) Preparation of the Ore for Market

A small percentage of the wolfram ore is sorted from the
second-grade material in the mine stopes and bagged. The
remainder, contained in the comminuted material and the
loosely aggregated veinstone, is concentrated by sluicing
and hand-jigging ; the forkings, consisting of the coarser
and harder material, are dumped. By this simple method
of treatment the recovery of concentrated ore is equal to
2 per cent. of the crude material, and the forkings, of
which there are now H60 cubic yards stacked, are esti-
mated to contain 05 per cent. tungstic acid. The bismuth
content: is separated from the concentrate by sorting.

A small milling plant was erected, but it was destroyed
by fire four years ago. This plant consisted of a small
crusher, three two-compartment jigs, and two trommels,
driven by a small portable engine.

The concentrate contains between 3 and 4 per cent. bis-
muth, and oecasionally a little more, the recovery of which
is worth the cost of separation. After treatment by the
magnetic separator, the concentrates contam:—

Tungstic acid ! 72 to 73'8 per cent.
5T T e e G oy 68 per cent

This is a very high-grade product.

(e) Future Exploration and Development.

The reserves of rich ore above the present working level
are now so low that production, even on the present small
scale, will soon cease. A little further exploratory work
could be carried out on the undeveloped parallel ore-bodies
by advancing the crossecut southward, but it is problemati-
cal whether these lodes would be found rich enough to
exploit by the crude methods employed at the present time.
The continuation to this crosscut would intersect the lodes
at depths varying from 80 to 120 feet, and would probably
provide useful information affecting the design of future
development, but on the whole it is not considered advis-
able to undertake the work at thiz stage. The mine
openings are all at shallow levels, and are exploratory
rather than developmental works.

Consideration should be given now to the preparation
of plans for a much more extensive scheme of develop-
ment. The oreatest obstacles to the progress of the mine
are the scarcity of water, due to its elevation, and the
1]
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absence of facilities for adit-driving. In the design of
future work three schemes are presented :

(1) Operation from a main shaft, to be sunk in a
central position, commanding all the lodes.

(2) Driving eastward from the valley of Bismuth
Creek.

(3) Driving on the lode from the upper part of Forth
Valley.

(1) At present it is contemplated by the owners to adopt
the shaft method of exploitation, which has certain defi-
nite advantages to recommend it. In the first place a shaft
may be sunk either vertically or following the underlay of
the vein at a point where rich ore is known to occur. It
may be placed in a central position commanding all the
lodes, thereby effecting a considerable saving in the cost of
trucking. Another, and most important, advantage is
that exploratory works may be carried into effect more
expeditiously, and at a considerable saving in cost over
the long tunnel method. In the event of the ore-bodies
improving at deeper levels, and it is found advisable to
operate by tunnel, the shaft would not only provide a
seeond exit, but would be of distinet advantage in the ven-
tilation of the mine. Disadvantages of the shaft method
are the cost of haulage and drainage, and the cost of con-
veyance of the ore from the shaft to the mill site by aerial
ropeway or self-acting ground tramway.

(2) A tunnel driven eastwards from Bismuth Creek, near
No. 4 ereek drive, would enter the All Nations property
in 1500 feet, giving 200 feet of backs. If the continua-
tion of the lode could be picked up here, and arrangements
made with the leaseholders, the lode could be followed
into the All Nations property, and explored all the way.
A work of such magnitude at such a shallow depth is not
regarded with much favour.

(3) A more feasible proposition is that suggested as the
third scheme. The All Nations main lode has been traced
into Section 7207-m, on the western slopes of Forth Valley.
The slope increases rapidly as the descent is made toward
Forth River, and, with a proportionate increase in dis-
tance, any desired depth for the proposed tunnel may be
obtained. An advantage in this case is that the value of
the lode material recovered in driving will greatly reduce
the cost of the work. Suitable mill sites are available at
many posuts below the proposed working level in the Forth
Valley, and water could be easily conducted from Bull
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Creek This proposition is worthy of very careful com-
gideration,
(fy Conclusion.

These ore-bodies possess the characteristics of all wol-
fram-bearing lodes in that the component ores are Very

unevenly distributed. In addition, the ores have the
further irregularity of occurring in shoots separated by
almost barren lode material. At a greater depth it is

likely that the unprofitable sections of the lode will show
an increase in the metallic content, more especially as
regards cassiterite and wolfram, and it may be safely
anticipated that these ores will extend into the under-
lying granitic rocks. As a general rule the linear extent
of a lode may be taken as a measure of the depth it attains,
but this does not imply the continuance of the metallic
component, whose presence is governed by certain well-
defined conditions.

The exploratory work has shown these lodes to be of
remarkable continuity and regularity in size, and the
quantity of ore contained in them provides sufficient jus-
tification for the adoption of a more comprehensive scheme
of development and exploitation.

(3Y—Section T664-M, 10 Aeres (Lessees: J. Richards and
W. Dunn).

This is an alluvial claim, situate north and adjoining
the All Nations Wolfram Company’s lease, 7198-um.

At present operations are confined to sluicing the _t,in-
stone and wolfram-bearing detrital material, which 1is 3
to 8 feet deep, and ranges from 1 to 5 chains in width.
The grade of the material varies from $-oz. to 1 oz. of
tinstone to the dish. Some of the tinstone recovered here
is grey in colour, but generally it is black, and fairly
coarse in texture. The wash 1s very fine, even puggy,
with subangular to rounded pebbles, ranging from the size
of peas up to 2-inch pieces, and occasionally large sub-
angular boulders,  This sandstone and conglomerate
material rests on a soft bottom composed chiefly of tubi-
colar sandstone. There is no great extent of this material,
the concentration of the metallic minerals haging been
effected by the small stream passing through the property
from the All Nations Mine.
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(4)y—Section 8129-m, 41 acres (Lessees: C. F. D.
Adam and others).

At one time this property was included in the holdings
of the All Nations Wolfram Mining Company, No Lia-
bility. Tt lies north-west and adjoining Section 7100-m,
on which the principal workings of that company are
located. The main lode of the All Nations Mine, and
those lying adjacent thereto, pass into this section near
the south-east corner. It appears that the lode developed
on this section is identical with the main lode of the
adjoining property.

The main workings consist of a tunuel sent in 80 feet,
from an approach trench 25 feet long, on a small siliceous
vein carrying wolfram  This vein, 2 to 4 inches wide,
strikes 80 degrees east of south, and dips at a high angle
southerly. It is composed chiefly of quartz and wolfram,
with gilbertite, kaolin, and pyrite in lesser amounts. At
the entrance to the tunuel. a veinlet, only 1 inch wide, is
made up of about equal proportions of ‘qnm'tz and wol-
fram. Tt is accompanied farther in by two parallel vein-
lets, and loses its high percentage of wolfram, but near
the end for several feet the wolfram content greatly
ingreases. In the approach to the tunnel two small veins
containing wolfram, tinstone, and bismutite occur, striking
a little north of east. The rock in which the vein is con-
tained is soft, unaltered sandstone, Westward of the tun-
nel the lode has been cut in several trenches, and in the
cutting on Middlesex road. Near this point. sandstone
detritus, 6 feet deep, containing grey and black tinstone.
has been successfully exploited by ground sluicing,

Near the north-west corner of the section, about 5 chains
southward, a lode formation consisting mainly of ferro-
manganese ore has ben cut in several trenches In one or
two places a narrow quartz vein, carrying wolfram and
tinstone, occurs, but no further attempt has been made
to determine its values. The strike. north 50 degrees west,
carries it eastward of the main tunnel
northerly trench, and on the east side of the road, another
vein carrying tinstone oceurs in similar unaltered sand-
stone. Its course is a little north of west, and the dip is
at a high angle southerly. Towards the eastern bhoundary
of Section T7926-u, Just below the road, two long trenches
intersect a large terro-manganese formation contained in
sandstone rock. No other minerals have been detected
in this ore-body.

East of the most

a9

It is apparent, from the unaltered l‘(?lh].ﬂl!‘li‘l ::]l th?]-::j‘tdi;
stone country rock, that the upper part of 1;5 o
intrusive rock is at a considerable depth he]_m\ t :_d]e o1
The effect of the fracturing i:-- less intense ho:ﬂeﬂ.‘ a‘n \\-{}] .he
tion of the pneumatolytic minerals in 1)19' 1:-;(;::5 et
found greater near the grmute-.ﬂamistm:e contact, ¥
at a lower elevation.

Sections T7301-»,

(5)—H. Lawson and W. Riléy’s Mine:
5 acres; and T207-m, 40 acres.

(a) Situation.

The properties are situate east of the All Natim;s_}\[:;;i.
near the summit of the plateau, between the Iris oy
Forth Rivers. They occupy the uppelr;?)gsi} p(t)r:;;:;; of oo

. ich i 7 ee /
Forth Valley, which is here 1700 to :
nlgrelof theysurface increases greatly down to the eastern
‘hotrt)ndan'. where it reaches its maximum, 40 degrees.

(b) Access.

: Ty o hg e S
Access to the upper section (7301-m) is had] from 111\[1?_ =
<ex road by means of an unmetalled road half a mile t«}) ;
.T.inle gra.fli-e—ntq are easy, and the foundation mhdmso '11511.1,
: ; s, i 5 1 ssable. e
1 inter 5, it never becomes impassa
even in winter months, > vt
ion 18 reniently reached by w
lower section 18 more cony ntl) i e @
coath road, which also junctions with thely main roadtt
M E is constructed along the sideling country
Middlesex. It 18 constructec g o
just below the eastern boundary, and passes throug
south-east corner.

(¢) The Ore-bodies.

There are numbers of lodes on these _ﬂ?ctmns'.r};m);:m:é
which are still in “an undeveloped (-:\:1(‘l}i]1()xll: .l': Tops
important of the partially developed -;1(-1)er. 188 rd qever;&l
contained on the smaller section. but t]E]E: a —?iéh i
others, uutcroppiug”on _tl]\e larger property, wh
I y rov ually rich. ! oy
“k';lﬁe tc?og:izaiteqmiuéral component of t hese.ure-boilei 11:,
wolfram, Tinstone, bismuthinite, _and bm'uuta‘t]e. (‘)c!'j:;ut(.) 5
very sparingly distributed. Associated mmlgtrta]:s ‘;hmfspar-
which is very abundantly developed, a l”('t' g (,[th;
tourmaline, muscovite, and suhor(_hnate ([ill'd!)tl -1e1. arqe,:'lg-
commoner associated metallic sulphides, pyrite, and ars
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pyrite. The wolfram component occurs in coarsely crystal-
lised aggregates, in isolated blades, and irregular masses
unevenly distributed through the quartz gangue. Comb
structure is commonly noted in the lode material.

The lodes are quartz veins, 3 to 10 inches wide, con-
tained in soft quartz-porphyry. The felspar componert
of the porphyry is almost completely kaolinised. On the
larger section the ore-bodies pass up into the overlying
conglomerates and sandstone

At the present time developmental work is confined to
the b-acre section, on which two rieh lodes, and one or
two others of lesser import, have recently been discovered.
These lodes have been opened up by means of two tununets,
the lower, or No. 2, tunnel being 30 feet below No. 1. This
latter is an adit-crosscut, 25 feet long, leading from an
approgch trench of 40 feet. No. 1 lode, 3 to 6 inches wide,
is cut in the approach, and is exposed in a trench along its
course for 100 feet. No. 2 lode i« intersected at the end of
the adit crosseut, whence if is driven on B0 feet north-west-
ward. and 10 feet in the opposite direction. It is from
4 to 8 inches wide here, and it has a high wolfram content,
and contains also a little cassiterite and bismutite. Topaz
is a particularly abundant associate of the metallic
minerals. These lodes are seen to greater advantage in
the lower workings. The lower adit crosscut, apprnached
by a long trench, intersects No. 1 lode at 80 feet, and
No. 2 at 115 feet from the entrance. In addition to these
lodes a small vein, 1 to 2 inches wide, composed of quartz:
wolfram ore, is exposed in the sides of the approach trench.

At this level No. 1 lode is 8 to 192 inches wide, and con-
tains wolfram in highly payable amount. This ore-body
has heen driven on 60 feet eastward and 40 feet west-
ward. No. 2 lode is similar in size. character, and content,
and has been driven on 100 feet. No. 1 lode strikes 83
degrees west of norih. and dips southerly; No. 2 strikes
40 degrees west of north, aud has a south-westerly dip
at a high angle. 1f these lodes continue on their present
course they unite at some point to the southward. No. 2
lode has been traced downhill for over 500 feet by means
of trenches aloung its course. In the 40-acre section it
has been developed by means of two short tunnels. At
this point it is similar in character to the occurrence in
the main workings, but the lode here is only 4 inches wide,
and the quartz-porphyry wall-rock is much harder.
About 100 feet northward, a parallel vein, 2 inches
wide. shows a high wolfram and tinstone content in the
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outerop. Within a distance of 250 feet northward of the
_[atier outerop, three veins, varving in size from 1 to '._37
inches wide, and coursing, like the others, a little nnrtl.'-;
of west, have been opened up in trenches. Still a little
farther northward, at the foot of high cliffs of tubi-
S?lar conglomerate, another occurrence has been exposed.
The qong]omeram rock here has not been fractured, and
contains a little wolfram only near the point of contact
with the underlying quartz-porphyry. A fair amount of
wolfram-hearing lode material, however, has been
deposited as a horizontal ore-body between the conglom-
erate and porphyry. ' -

Near the north-east corner of the section, at the point
of contact between sandstone and quartz-porphyry, a tun-
nel has been driven 100 feet on a bearing 10 (l(-‘.gl:’ee.k‘ south
of west, At 80 feet from the entrance a drive has been
sent in 20 feet on a bearing 25 degrees west of north.
T}ie tunnel and north drive are almost wholly contained
in conglomerate, the porphyry coming in ak 70 feet, and
dipping 10 degrees eastward. The wolfram ore is very
unevenly distributed through the unfractured cungloni-
erate.. Rich pockets and short, irregular veinlets are
civ(-a.-alona.lly met with. but no defined ore-body exists. The
fissure should be sought at a lower level in the quartz-por-
phyry. This lode is considered to be the eastern continua-
tion of the main ore-body developed on the All Nations
property.

Near the main 'wm'l;iugs the surface is occupied by
(l_ﬂlrltal material, from 1 to 2 feet deep, composed prin-
cipally of sandstone and conglomerate, which carries tin-
stone and wolfram in pavable quantities. No attempt
has been made to recover the ores from the detritus owing
to the difficulty experienced in obtaining sufficient water
for sluicing purposes.

(2) Future Development.

Up to the present time it has been possible to treat
only Ehe richest ore; the second-grade material, containing
2 to 3 per cent. tungstic acid, being dumped pending the
erection of concentrating machinery. The first section of
a miniature treatment plant, consisting of a 6" x 6" Dodge
E‘rushor and a double plunger-jig, to be driven by a
5-horsepower vertical steam-engine, is now being plzu-ea in
position. It is considered that the profits accruing froma
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the exploitation of the rich ore-bodies in the H-acre seec-
tion will be such as to provide ample funds for the explora-
tion of the other lodes. If the preliminary exploratory
work prove satisfactory, the plan of developing several
lodes simultaneously could be adopted with advantage,
thereby providing a number of working faces from which
supplies of ore could be drawn sufficient. to keep a large
mill in constant operation. The mill site should be
chosen so as to command the lodes as a whole. A central
position, just above the Dolcoath road, seems admirably
adapted for this purpose; and, in addition, there should
be no difficulty in conducting the water required for ore-
dressing to this point.

The lodes are so placed that all of them may be operated
from the eastern fall of the hill. Another and very dis-
tinet advantage iz that no cross-cutting is mecessary—
each lode may be driven on from the surface. The ore
removed during the exploratory work can be treated, and
the proceeds therefrom used in reducing the amount of
capital required for development. There are no diffieulties
involved in the consideration of the planning of develop-
mental work, methods or ore-treatment, transportation,
timber and water supplies, &c., for here the conditions
are ideal for economic mining.

The ore-bodies are remarkably continuous at the sur-
face, and this may be taken as a measure of their persist-
ence in depth.

Although the metallic content of these lodes is errati-
cally distributed, it is not anticipated that the average
grade will decrease greatly within 300 feet of the surface.
Tt is impossible to state with any degree of certainty
the future prospects of this mine, as it is now only in the
earliest stage of development

(6)_11'4»\' .]I*.”f.' Section 6981 M, 40 Acres "],f'-'.\'r'{ R
¢. F. D. Adam, . Davies, and R. T. Jubb)

(a) Situation, &e.

Tinstone and wolfram were discovered on this property
in 1892 by M. Hearps shortly after J. Levings and T.
Brennan feported the occurrence of these minerals on
what is now known as the Dolcoath Mine. This was one
of the sections inecluded in the holdings of the Iris Tin
Mining Company, and was at a later time (1900) owned
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by the Tasmanian United Wolfram Company Lamited.
It is now being werked as an alluvial tin and wolfram
sluicing claim by the present lessees.

It is situate 1 mile south-east of the 8. and M. work-
ings, and half a mile south of the All Nations Mine on
the high plateau between the Iris and Forth Rivers. The
surface slope of the plateau here is very gentle and towards
the Forth River,

(B) Ore-deposits,

The greater part of the section is occupied by slightly
decomposed quartz-porphyry, with a strip of tubicolar
sandstone and conglomerate on the western side, and a
thin basaltic covering on the southern portion., At the
south-western border of the porphyry a soft laminated
rock is exposed in the water-race, and appears to be an
altered shale.

The workings are in the northern part of the section,
and traverse it from west to east, the latter drainage being
towards the south-east. It is difficult to determine the
exact point of outlet of this lead, as the wash along
the western border is apparently enclosed by a wall of
solid rock.

These deposits are made up of detrital material derived
from the disintegration of surface outcrops, most of the
wolfram, bismutite, bismuthinite, and tinstone being set
free.

Tinstone is the predominant mineral constituent of
economic value: wolfram varies in quantity from one-
fifth to nearly half the total metallic~ content, while
bismuthinite and bismutite oceur in subordinate amounts.
The lodes from which the ores were derived were con-
tained in quartz-porphyry and tubicolar sandstones and
conglomerates. In the wash are numerous stones of
white quartz-porphyry, containing combed vein quartz
with wolfram, and sandstone and conglomerate specimen
stones containing coarsely ct‘_\'n‘!a]lisacl wolfram and tin-
stone are very commonly found. The richest tinstone-
bearing detritus occurs near the north-west corner, where
it becomes much shallower.

A few chains over the northern boundary, tinstone
occurs in quartz-porphyry rock, and, with wolfram, in
tubicolar conglomerates. The tinstone and wolfram ores
are very little water-worn, the condition of the latter
mineral, which is very brittle, showing that they have not
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been transported far from their source. Large numbers
of 'topazes, some of them well crystallised and almost
perfectly developed, are found associated with the metallic
minerals, from which they are very difficult to séparate

by ordinary sluicing methods. A considerable portion of

the wash is made up of white opaque quartz, derived from
the barren veins commonly met with in the porphyry.

The width of the wash varies from 2 chains up to 7,
but the depth of the metal-bearing portion is shallow (2
to 3 feet). This is overlain by almost barren material,
which in some parts is 5 feet thick, and is stripped off
before sluicing operations are commenced. At the pre-
sent time the owners are treating the upper beds of wash
discarded by tributers who were engaged here about 20
years ago. This material contains tinstone and wolfram
in highly payable quantities.

The great difficulty encountered in the exploitation of
these deposits is lack of water. During the rainy season
surface-waters conducted to dams near the summit of the
plateau provide sufficient to run on an average four hours
per day, but work has to be suspended altogether from
November to April. There is not sufficient ore remaining
to warrant the construction of water-races from the
nearest permanent creeks to augment the present supply.

(¢) General Remarks,

The area of ground already sluiced over is extensive,
but there remain quantities sufficient to provide employ-

ment for the owners for several vears. It is estimated that -

the total quantity recovered from this section amounts to
200 tons. The present rate of output is 6 tons of tinstone-
wolfram concentrate per annum, being the work of three
men for eight months.  After treatment in the magnetic
separator plant in Launceston the tinstone concentrate
contains on an ‘average 73 per cent. tin. and the wolfram
concentrate 73 to 74 per cent. tungstic acid. The his-
muthinite and hismutite contents of the concentrate are
picked out by hand before the mixed ore is shipped from
the mine. Up to this time no mineral-bearing veins of
any kind have been discovered as the result of the removal
o_f ‘the overburden, but the conditions are favourable for
tinstone and wolfram lodes, and even yet something of

value may be found hefore all the alluvial material is
worked out.

-
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 (T)—Dolcoath Section:: 5430-w, 79 Acres.

This was the first tinstone and wolfram discovery in
the 'd?i‘st:ict.. These minerals were located here in 18‘91
by J. Levings and T. Brennan, who later sold their min-

3mg rights to the Dolcoath Tin Mining Compa::i. The

rations of the company were not succerssiul-;_ e mine
:vI;z abandoned, and ilfgareyma.ined in that condition up to
recent time. During the past five years a little further
exploratory work has been E:lona by ?rgg?;t:;ii.ugélt with-
ut disclosing anything of economic 1 -
ou&‘his ssc’c-ioi occylt];iesg the summit and fxo'ut:hem slopes
of Doleoath Hill, and lies south _a.nd adjoining Section
5921-uM, one of the Squib properties. : :

The summit of the hill is comp;med of qua.rt.n:,e_:' 8‘!1;
indstone belongi to the tubicolar series, containin
;aurhbraus veinlasugof quartz, in which a little wolfram
oceurs, Lower down in the southern part of the section,
granite emerges from beneath the sedimentary rock. The
marginal part of the granite is porphyritic, and extends
westward as far as the Iris property. At this point the
quartz-porphyry contains numerous inclusions of small,
well-rounded quartz pebbles, derived from the younger
conglomerates. The rock has a prevailingly .gljeemsh hue,
differing greatly from the normal type exhibited by the
gramte-porphyries outcropping north-wes' ward. Ting
change has been brought about by the absorption an
assimilation of sandstone, conglomerate, and the under-
lying porphyroids by the granitic magma. The ores are

_ contained in greisenised granite, and consist of cassiterite

and wolfram, with subordinate amounts of molybdenite,
pyrite, and arsenopyrite. Topaz constantly accompanies
the ores. . :
The work carried out by the Dolcoath Company many
years ago disclosed the presence of tinstome (cassiterite)
over a width of 100 feet, and blebs of that mineral were

also found in the trenches and tunnels. The occurrence -

of tinstone in this granitoid rock is not in quantity suffi-
cient to be of acogomic importance.  Thick serub and
fallen trees completely obsecure _the surface, and many of
the old workings arve almost obliterated, and could not be
examined. T ;

An open-cut ahove the tunnel shows a vein of quartz
bearing north-north-west, and dippmg to the south.
From this cut vughy quartz has been obtained, showing
blades of wolfram and a little tinstone.  On the west
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side of the tunnel entrance large boulders of conglomerate
show facings of coarsely-erystallised tinstone. These
boulders rest on granite-porphyry, whether in their
original position or not cannot be determined. Probably
it is a remnant of the old conglomerate covering, parts
of which can still be seen (outeropping boldly 10 chains
uphill to the north-westward. e =

In the small creek 5 chains east-north-east from the
tunnel are some alluvial workings in rubble wash up to

6 feet deep. It is reported ‘that this ground contains

tinstone in payable quantity.

A tunnel, in the south central portion of the property,
has been sent in 48 feet, in a direction north 12 degrees
east, through greisen containing a good deal of topaz.
At 36 feet from the entrance a drive has been sent in
north 50 degrees west for 30 feet on a lode-formation
which dips south-westerly at 46 degrees. The veins, con-
tained in greisen, are very irregular in occurrence ‘and

size. They vary from 1 to 4 inches wide, and carry a

little tin and wolfram and occasional blebs of molybden-
ite. Pyrite is very abundant, not only in the veins, but
also in the topaz rock adjacent thereto. In the drive one
inch of selvage shows on the footwall side. Mica (second-
ary) is especially abundant at this point. At the end
of the crosscut the quartz-topaz-mica rock is heavily
mg;tf:gmted with pyrite, and contains also a little arseno-
~The work already carried out is only of an exploratory
character, and quite insufficient to determine the value of
the known deposits. The first operation necessary is that
of the removal of the thick undergrowth and the fallen
frees. This will make possible a detailed inspection of
- the surface-rock for indications of other ore-bodies, and
enable the prospector to further explore the known lodes
It is not anticipated that further developments wili
reveal increased tinstone values: but tle conditions are
certainly favourable for wolfram deposits, and the
molybdenite and bismuthinite contents may increase in
proportion, _

(8)—T'he Squib Mine (Lessee: B. J. Gurr).

(a) Area, Situation, &e.

This property consists of Sections 6081-m, 10 acres;
5221-m, 50 acres; and 6075-m, 7 acres.

The mine, discovered in 1909 by Warwick Castle, is situ-
ate west and adjoining Sayer’s, on the northern fall of Dol-
coath Hill. Tt is connected by a short branch road with the
main highway from Middlesex to Wilmot and ShefReld.
Moina lies 14 mile westwards. ‘

(b) The Ore-bodies.

The ore consists dominantly of wolfram, with molyh-
denite, bismuthinite, and tinstone in lesser amounts.
Accessory minerals present are gold, pyrite, chalcopyrite,
sphalerite, and arsenopyrite; with also alteration products
of the commoner constituents, molybdenite, bismutite, and
tungstite. Associated minerals are topaz, fluorspar, beryl,
monazite, and gilbertite. The gangue mineral is,a whits
opaque quartz, and the smoky variety is commonly found
in fine crystal developmentin ¢avernous portionsof the lodes.

The order of deposition has been—tinstone, molybdenite,
wolfram, wolfram-quartz and bismuthinite, quartz, chalco-
pyrite, pyrite, sphalerite, and arsenopyrite. Molydenite
oceurs also-at a second stage after wolfram. .Bismuthinite
enclosed in quartz is commonly found. Gilbertite has been
deposited on wolfram and molybdenite. The central part
of the vein is occupied almost wholly by white opaque
quartz, showing blebs of wolfram, molybdenite, pyrite,
chalcopyrite, and sphalerite distributed sparsely through
it. 1In different parts of the lodes the constitution varies;
the wolfram content is fairly regular. hut the other con-
stituents are in certain parts abundant, while in others
they are entirely absent. Gold is not abundant, though
it is widely distributed. The pegmatitic veins of the opeti-
cut workings contained in greisen carry gold.

Sandstone occupies the greater part of the sections, but
this rock on and near the eastern boundary of Section
5221-w is intruded by the stock of granite.” The veins
traverse unbroken the granite and quartzite, with very little
change either in size or content, although the richest ore
appears to be contained in the quartz veins occurring in
quartzite.

In the end of west drive, main level, molybdenite and
wolfram are abundantly developed. It is noticeable that
the sandstone here shows little alteration, while it is gener-
ally found in this mine that the molybdenite is more com-
mon in the hard quartzite. Here also pyrite and mica are -
abundant, both in the lode and in the wall-rock.

The ore-bodies strike about 40 degrees west of north, and
dip south-westerly at angles ranging from 40 to 50 degrees
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(¢) Development.

Advantageous tunnel sites are afforded by the steep
ridge, which wholly occupies the sections, and forms the
base of the high Dolcoath Hill to the southward. Advan-
tage has been taken of these facilities in adopting the open-
cut and tunnelling systems of mining. Additional facil-
iti:;s for another adit exist, giving a further 150 feet of
backs.

The prineipal developments consist of two levels—the
open-cut and the main adit level (120 feet lower)—hoth of
which are employed in the exploitation of the main lodes.
The additional works consist of Truscott’s (or No. 1) tunnel,
Sparks’ prospecting tunnel, and numerous shallow open-
ings, such as trenches and potholes.

O pen-cut Workings—These workings, 40 feet by 30 feo}
by 25 feet deep, show a fine body of ore 20 feet wide, made
up of greisen carrying 15 veinlets of quartz, hearing wolf-
ram, bismuthinite, bismutite, and molbydenite. The vein-
lets vary in width from 1 to 5 inches, and are of such
richness that; broken with the encasing greisen, the whole
is said to be worth 20s. per ton. An adit, sent in under-
neath these workings (but only 15 feet below the present
floor) has been used as a truck level. From this adit cross-
. eut drives have been sent in easterly and westerly on the
more important veins. In the end of the west drive on
No. 3 vein the face is in quartzite, though the granite
shows in the foot of the drive. The quartzite is very shal-
low, and dips north-westward. A vein of wolfram and bis-
muthinite-bearing quartz, 3 inches wide, shows in the face.

In the east drive the vein is 10 inches wide, and con-
tains molybdenite, in addition to wolfram aad bismuth-
inite. The molybdenite here is in appreciable amount.
No. 4 vein is eut in the end of the erosscut about 50 feet
south of No, 3, and has been driven on east and west for
60 feet. This lode is composed of quartz carrying wolfram
and bismuthinite in fair amounts, and is contained in
greisen, which also carries wolfram and bismuthinite 6
inches on either side. Tn each end of this drive the lode
shows strongly.

Main, or No. 2, Tunnel —These workings are the most
extensive, and all ore-supplies are at present drawn from
them. At 100 feet from the entrance the veins diverge a
few feet, and then run parallel. The distance apart is too
great to allow of the lodes being economically exploited

" by one drive. The drive on No. 1, or eastern, lode has
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been carried south-eastward 288 feet on a rich vein 3 to 8
inches wide. 1In the end it is split up into a number of
veinlets, but still carries fair values. The No. 2, or western,
vein is from 8 to 12 inches wide, and has been driven on
for 258 feet. The molybdenite and bismuthinite content
is much greater here, and, added to the wolfram, forms an
ore-body of high grade. A south-west crosscut from No, 2
drive passes through several small veins carrying wolfram s
and bismuthinite in fair amounts. Although it has not
been definitely established, the lodes developed in the main
workings and those exposed in the open-cut are believed to
be identical. These workings are now ahout 200 feet
apart. 4

No. 1 Adit, or Truscott’s Workings,—These consist of
a tunnel driven 107 feet south-eastward on a small rich
vein 2 fo 4 inches wide. Like those already described, it
consists of quartz containing wolfram, bismuthinite, molyh-
denite, pyrite, and a little zinc blende. Tt is a contact lode
oceurring between quartzite and granite.  This lode is one -
parallel to the main lode.

Sparks’ Drive.—This drive, on the same line and close to
Truscott’s; has been sent 150 feet into Doleoath Hill in a
south-westerly direction, on a small wolfram-bearing
quartz vein contained in granite. A little molybdenite and
bismuthinite also occur. This also is situate at the june-
tion of the quartzite with the granite.

Lackett’s Workings.—About 20 years ago this lode,
which is situate in the south-western part of lease 5221-x,
was worked by C. Packett for gold. The workings are at
the head of a small gully descending to Narrawa Creek.
A deep open trench, 100 feet long and 14 feet deep, has -
been cut through friable ferruginous yellow sandstone.
Veinlets of quartz traverse the sandstone, carrying small
quantities of wolfram and tinstone. The trench shows &
quartz-wolframite vein on the footwall of a 3-feet forma-
tion, which carries a little tin all through, a little fine gold,
and abundant pyrite. An old shaft sunk on the hanging-
wall side to a depth of 25 feet in sandstone containing
much pyrite and a little gold and tinstone shows fair values
in the bottom. The gold, evidently derived from the
pyrite, is variable in its distribution, but in some places was
concentrated in workable quantities. The pyrite contains
2 dwt. of gold per ton.

Over the western boundary about 5 chains, and 1 chain
above the water-race, a deep trench has been cut along the
course of two wolfram-bearing quartz veins 1 inch wide
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The tinstone and wolfram contents at this point are poor.
Thirty feet helow the shaft an adit has been driven 35

: feet southward, but not far enough to reach the lode. In

the approach cutting to the tunnel a small quartz vein 3
inches wide was intersected, carrying mica and a good pro-
portion of wolfram, and dipping steeply into the hill south-
wards.  Twelve feet from the entrance a soft quartz fel-
spathic formation, carrying a little wolfram, has been
passed through. The country-rock is an aplite made up of
felspar, quartz, and a little mica. Thé course of this lode-
dine is east-west.

Forty feet east of the shaft a trench (No. 4), 40 feet
long, has exposed the main lode, containing black tin ore
and wolframite in a quartz gangue, and also scattered
through the altered gramitic rock. The tin content is
higher here than at the shaft. Trenches have heen ocut
across the lode at intervals to within 4 chains of the eastern
boundary, exposing the lode formation for a distance of
700 feet east of the shaft. No. 2 trench on this line, and
about 500 feet from the shaft, shows a formation 3 feet
wide, 1 foot of which carries some wolfram associated with
coarse crystals of quartz. 5

No. 1 trench, 200 feet farther east, shows a similar hard
igneous formation over 2 feet wide, containing fair wolfram
values. Three veinlets exposed in this trench over a width
of € or 7 feet carry wolfram. Within 100 feet of the shaft,
on the west side, Nos. 5, 6, 7, and 8 trenches have been
ent.  No. 5 trench, 100 feet long, has not disclosed any-
thing of importance; Nos. 6, 7, and 8 have been cut across

the line of lode, exposing soft micaceous granitic rock, con-

taining wolfram-bearing quartz veins.. The formation is
3 feet wide, and radiating blades of wolfram are scattered
through it. = A vein ‘of beryl, in crystals 3 to 4 inches in
length, exists in No. 8 trench, and the same mineral per-
sists to the shaft. The crystals are closely set in a more or
less parallel direction at right angles to the vein. They
have no terminations, and are commotily of a pale bluish-
green tint, but some are brown-coloured. The prisms are
vertically striated, and are from } 1o } inch in diameter.
Entangled i this coarse aggregate of crystals is coarsely-
crystallised wolfram. This is a typieal pegmatite lode,
traversing rocks which represent the aplitic and greisen
modifications of granite. The 200-feet section of the lode
between No. 4 trench and No. 9 is the best that has been
uncovered on this line, The trenches farther west have
not disclosed payvable ore.



. No, 9 trench is 59 feet west of the beryl trench, and
shows the lode in the form of a quartz vein with beryl, and
containing a fair quantity of wolfram. The formation is
split into bands of 2 feet and 18 inches, with 4 feet of
granite between. g

No. 10 trench, 40 feet farther west, has passed through
a 2-feet formation, consisting of greenish-yellow, quartz-
mica rock traversed by bands of hard ferruginous and
siliceous stome without any visible sign of wolfram.

No. 11 trench, 350 feet still farther westward, has been
cut through a soft, light-coloured greisenised rock, but does
not show indications of a lode.

No. 12 is ah open-cut, 25 feet by 8 feet by 10 feet deep,
situate 80 feet farther west. It shows two veins contain-
ine a little wolfram, one 6 inches wide, the other 2} inches,
w'i%h 4 iuches of greisen between, dipping south at 55
degrees. : i

No. 13.is a deep trench, 100 feet west of the preceding,
cut into soft ground 15 feet deep, and showing the veins
exposed in No. 12.

No. 14 is a small trench, 300 feet west of the above, but
has not passed through the overburden.

No. 15 trench is 100 feet farther west. At the south end
it has been deepened thro oh 4 feet of red soil, and then
into 7 feet of soft ferro-manganese ore, which still persists
downward. The granite country has been left, and the
manganese formation dipping north is overlaid by sand-
stone. Crossing the manganese formation is a quartz vein

* dipping southerly, 5 to 6 inches wide, carrying a little
wolfram. '

One hundred and fifty feet farther west a small trench
(No. 16) has eut a G-inch vein of clean quartz, containing
a little coarse wolfram, Forty or fifty feet below this
trench a crosscut adit (No. 2) has been driven 60 feet in a
southerly direction. It passes first through dark man-
ganese-stained quartzite, then through a manganese for-
mation for 40 feet, which dips to the north at a low angle,
and finally into bedded, dark quartzite. In the end of the
tunnel is a.small vein of quartz containing fluorspar, mica,
and specularite. '

It is not certain that all these trenches are on veins
identical with,the lode in the shaft. This applies more
particularly to the veins cut west of No. 9 trench. ,

Between Bateman's shaft and the northern side-line of
_the property is a parallel lode, across which trench No. 3

* has been eut, showing a quartz vein in altered granite coun-

X

-
o
I
|
.|

105

try, with green and purplish fluors i ittle
3 i par, pyrite, and a littl
wolfram. The occurrence is that of a 2-i§1ch vein of quz:ntze,
;awm-y1}1g woliram, which runs parallel with and 3 feet
o ;\i{e.rom a 3-feet formation containing specks of molyb-
Southern Wolfram Lode —South-west from Bateman’
shaft is a wolfram lode exposed by a trench along i:& co:rgs:
up the steep hillside. The strike is north 55 degrees west
and the dip is south-westerly. The lowest opening on it is
100 feet above Sayer’s Creek, and consists of a drive on
its course for 30 feet. The lode-formation is still visible
in the end of the drive, and comprises a series of irregular
quartz-mica veins separated from one another by silicified
and greisenised rock. = The veins in this drive contain
wolfram in large blades as the dominant mineral, with
abundant pyrite and a little molybdenite, bismuthinite in
- ;c:(fulaz_' ftqrm, jn;hal(:(:»py,"rite, and purple fluorspar. The
reisenisation effects indi :
ety are indicated by the abundant yel-
No. 1 trench is over the roof of this driv
_ \ e, and sh
some stone with a little wolfram. This 1s overa-the p:i::
whlgre téh:: bes‘thore was found in the drive.
o. 2 trench is about half a chain west of the precedin
?ud 20 feet above the drive. The capping has bze?l strippgi’
tzr 15;?5‘ feet, showing the continuation of the lode composed
o IET € 'same greisen vein-material with very little wolfram
0. 3 trench, 90 feet farther up the hill, shows a little
coarse wolfram in hard vein-quartz and silicified rock
Fllﬁ{)ra[lar amil mica are associated with it. . :
o. 4 trench is 30 feet farther west, and 200 f.

: ; eet ab
the creek. The lode consists of vein-quartz and pink qtaz-::
grt‘a;;mi containing a little coarse wolfram and bisniuthinite

wk’s No. 1 Shaft.—This is an underlay sh :
, o=l aft, 30
cgeeg,d sunk on _"ghe south lode 2 chains fl’()}l'n the westie:l:j
ourtl.lh ary. A quartz vein, 6 inches to a foot wide, coursing
1r:l orth-west, and dipping south-west at 50 degrees, and con-
faﬁnng tinstone and wolfram in payable amounts, has been
cgm{;::):gddr;wn' hThe ore fror?l the bottom of the shaft is
: vughy quartz with d prrite, a little ch
pyrite, wolfram, an?;l tinstone. e gynbe, LHES
Black's No. 2 Shaft.—This is a
ks N i : _ inother underlay sh
sunk alongside the track, 5 chains from the weint:;-{:};io?;é?
ary.h A dark-green micaceous greisen vein, containi
much specularite and a little wolfram, has been foIIowI;%
down for 35 feet. The lode bears north-westerly, and di
to the south-west. ; pa b




“ Black's No. 3 Shaft.—This is a vertical shaft, 40 feet
deep, sunk on the opposite side of the track, 40 feet away
from No. 2. The lode has not been intersected.

Large sloping surfaces of granite, with numerous wolfram
and tinstone-bearing veinlets, rise to the south, and the
sandstone country descends with a steep fall northward to
Narrawa Creek.

Bateman’s Lode—This lode is 3} chains north of, and
parallel to, the South Lode, and contained in gre:s§mae_d
granite. The lode consists of a greisen formation 22 ;nches
wide, with a vein of quartz on either side 3 and 5 inches
wide. The outcrop carries large bunches of bladed wolfram,
both in the greisen and the quartz veins. In this spur a
pumber of small parallel wolfram-bearing veinlets occur.
These Jhave been exposed in a number of trenches.

A short tunmel just inside the northern boundary has
been driven 40 feet on a bearing south 20 degrees west,
sent in with the object of intersecting a wolfram-bearing
quartz vein, 3 to 6 inches wide, developed by means of a
small underlay shaft. The lode strikes north 30 degrees

west, and dips south-westerly. ~ Aunother ~remarkable .

“development of manganese oxide occurs here, colouring a
deep black the quartzite rock in which the lode occurs.

Povey's lode, just over the boundary, dips south-west-
+ward into this property, and has been ‘traced south-east-
ward inside the boundary.

(f) General Remarks.

Sufficient exploratory work has been done on this pro-
perty to form an idea of the extent and composition of tha
lodes. The many different works des@nbegl af)cwe ah.olw that

_there are at least three lines of mineralisation which per-
sist unbroken over distances ranging from 300 to nearly
1400 feet in length and 300 feet in depth. They show,
also, that the metallic content is very unevenly distributed.
In some places the minerals of economic importance have
been found sufficiently concentrated to be profitably
exploited. Some good coarse tinstone was found associated
with the wolfram at and near Bateman's shaft, and a
similar association may be discovered also in other parts of
the property, but at present wolfram must be looked upon
as the economic mineral. Bismuthinite is quite subordi-
nate, but may prove in some shoots to be present in such
amount as to add appreciably to the value of the ore.
Molybdenite 4s present only in insignificant amount.
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There is nothing unusual in this uneven distribution of
ore, as these constituents commonly oeccur in patches and
blebs and sometimes in alternate rich and poor shoots in
the lodes. The time has arrived when development of a
permahent character may be begun. The situation of the
section in the valley of the Forth River affords most advan-
tageous tunnel sites for the development and exploitation
of the ore-deposits, which have a general trend at right
angles to the valley. Tunnels may be commenced from

- the east side on each of the lodes, the ‘* backs * increasing

as the work is advanced westward ; or crosscut adits may be -
sent in from the valley of Narrawa Creek. Experience
gained at other mines in the distriet has shown that there
is a tendency of the lodes to increase in width up to a cer-
tain point as developments-are carried deeper. This fact
offers some encouragement, as in working narrow veins of
this kind the value of the ore is.greatly réduced by the
large amount of waste rock broken with it. It is meces-
sary, in exploiting these thin veins to advantage; to have
long working-faces opened up to provide for the employ-
ment of a considerable number of miners, thereby ensuring
a large output

In the event of this prospect developing sufficiently to
warrant the -erection of a milling plant, the most advan-
tageous site may be found on the east side of the river. The
conveyance of ore from the mine-openings to the mill wounld
be efiected by means of self-acting ropewavs.

It is understood that the holders of the lease of this pro-
perty have amalgamated their interests with those of the
Pringess Mine, and that an option for their purchase has
been secured by a Melbourne firm, whose intention it is to
provide sufficient capital to thoroughly develop the
property.

(10)—T7567-m, 10 Aeres (Lessees: Povey & Johnson).

This property is situate north of and adjoining Sayer’s.
That part of it on the northern side of Narrawa Creek is
occupied by a very steep hill, which falls away easterly to
Forth River. The country-rock is sandstone of the tubi-
colar series, in some places indurated, in others soft and
friable. <

The developments consist of a crosscut adit, 25 feet lon,
sent in on a bearing 25 degrees west of south, from whi
the lode has been driven on 8 feet west and 55 feet east.

4




The entrance to this adit is on the south side of Narrawa
Cireek, less than a chain from the seuthern boundary, ané
as the dip of the lode is south at an inelination pf_ 45
degrees, it at no great depth (about 50 feet) passes into
Sayer's property. Near the lode the country-rock is a hard
quartzite, stained a deep black colour by manganese oxides.
This is a quartz lode, 3 to 8 inches wide, carrying a fair
percentage of wolfram and a little molybdenite. .Thin
veinlets of black earthy manganese oxide (Wad) oceur in
the bedding-planes of the quartzite near the lode. :

Oun the steep spur north of Narrawa Creek very thin
veinlets of tinstone and wolfram occur in hard quartzite.
These veins, which are worthy of attention. could be
developed at small cost, by means of tunnels.

C(11)—Princess Mine: 1855w, 61 Aeres (E. Smith).

The wolfram-bismuthinite deposits on thiz section were
discovered in 1908 by Warwick Castle, and for some time
sere operated by him and J. Kenny on behalf of the
original lessee, D. C. Urquhart, of Devonport. The pro-
perty later came under the sole control of W. Castle, who
- profitably exploited the rich vein until the encasing granite
rock became too hard to work by hand. Last year the
section was secured by L. J. Smith on behalf of the present
Jessee, E. Smith, of Ulverstone.

() Situation, &c.

This section occupies the steep country between Sayer's
Mine and the Forth River. The ground descends to the
gorge in a series of rocky slopes, at inclinations varying
from 30 degrees to 40 degrees, and is lightly covered with
stringy-bark timber and bracken fern. The south-eastern
corner of the property is on a cliff near the ropeway cross-
ing Forth River, which at this point flows in a precipitous

orge 900 to 950 feet below Sayer’s camp and 1800 to 1850
%eet below the summit of Dolcoath Hill.

(b) Ore-bodies.

There are at- least two “well-defined veins of economic
importance developed on this property. The main vein, 4
to 8 inches wide. consists of wolfram and hismuthinite set

in a quartz matrix; the order of deposition of these
minerals being wolfram, wolfram-quartz, bismuthinite-
quartz. Topaz and fluorspar are abundant constituents,
not only of the vein-material, but also of the enclosing
pegmatite rock. Bismutite (bismuth carbonate) is an
abundant component, and tungstite and ferritungstite are

commonly found as incrustations, especially in the oxidised -

portions of the ore-bodies.”

At the open-cut workings casts of tabular and bladed
erystals of wolfram are of very common occurrence in the
siliceous gossan lode-material, the wolfram having been
decomposed and leached out. The wolfram usually oecurs
in tabular forms, but also in chisel-shaped crystals and
shapeless individuals embedded in the quartz gangue.
Bismuthinite is a most important constituent of the ore,
and oecurs massive, in long bladed crystals, and in very
delicate acicular forms. The country-rock is a fine-grained
biotite granite traversed by aplitic and pegmatitic dykes,
which contain the mineral veins. On the northern bound-
ary and in the north-west angle of the section quartzite
occupies the surface. This quartzite rock carries numerous
wolfram-bearing veinlets, too small and scattered to be of
economic value.

The strike of the main lode is north 50 degrees west, and
the-dip 45 degrees to the south-west ; the second lode has
an average trend of 10 degrees west of north, and dips at
60 degrees south-westerly. Sample of ore from tunnel
showed the following content:—Bismuth, 2:86 per cent.;
tungstic acid, 3-36 per cent.

r

(¢) Developments.

The main lode is developed by means of a short tunnel
leading from a long, deep trench. This tunnel is driven
along the course of the lode about 70 feet in a north-
westerly direction, exposing in the roof and in the end a
narrow, though very rich, vein of bismuthinite and
woliram. Leading off the entrance of this tunnel a drive
is sent in 20 feet on anmother vein 3 inches wide, coursing
10 degrees west of north. Further developments consist
of a long, deep trench on the lode, from which a consider-
able quantity of marketable ore has been recovered, an
open-cut 40 feet above tunnel-level, and a number of other
trenches, which have proved the lode to be continuous right
up to the western boundary. The open-cut, 20 feet fong,
12 feet wide, and 12 feet deep, is the most important work
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- earried out since the resumption of operations by the
present lessee. These workings are wholly occupied by
gossanous cellular silica, carrying variable amounts of
wolfram and bismutite. Some of the specimen stone
recovered shows clean wolfram, 2 inches wide, in short
shoots, and generally it is massive and coarsely crystal-
lised. A striking feature of the lode here and at points
farther westward is the occurrence of almost perfectly
developed crystals of smoky quarts of great size and beauty.
Some of these speciniens show erystals 6 inches long and
enclosing metallic minerals. A shaft has been commenced
irom the open-cut to determine the continuity of the ore-
body below the workings. |

The ore-body, as exposed in the open-cut and in the
several trenches westward, appears to be of far greater
extent than it is in the tunnel and other lower work-
hgs; but this is only a local enlargement due to the lateral
migration, and deposition of the mineral content, of the ore-
bearing solutions at the point of junetion of the granitic
rock and the overlying tubicolar quartzites and conglomer-
ates. The surface of the granite has been very little eroded, -
and occupies practically the same position it had at the
time of its formation. In proof of this the trenches a few
chains westward show still a thin cover of quartzite on the
granite ; and on this fall of Dolcoath Hill the junction of
the tubicolar strata with the underlying granite is plainly
noticeable, and shows a similar lateral extension of the lode
material. ] :

The exploratory work carried out proves the oré-body to
extend Almost right through the section, and shows the lode
existing at a vertical height of 300 feet. Unusual facili-
ties are provided for the economical exploitation of the ore-
bodies by ordinary tunnelling methods of mining.

(d) Conclusion. 2

It has been shown that this vein is remarkably persistent
on the surface, and that its vertical range has been proved
for 300 feet. Tt has also been pointed out that, although
the vein is very small (4 to 8 inches wide), its metallie con-
tent is high, and evenly distributed. But this lode cannot
be exploited profitably without the aid of a milling plant
to concentrate the metallic components, and as it is too
small in itself to warrant the outlay required for this pur-

- 111

pose, an amalgamation of interests with adjacent properties
is recommended. ke 2

The site for the future milling plant should be chosen on
the eastern bank of the Forth River, as the mine is easily
accessible from Staverton railway terminus by the Lorinna-
road. The ore from the working faces would be conducted

-to the mill by a self-acting aerial ropeway.

(12)—~Section 5470-m, 80 A cres.

This is generally known as York’s section, and is situate-
south and adjoining the Princess property, on the west bank
of the Forth River. During the past 15 years this section
(now vacant) has been leased from time to time, but very

ittle work has been done. ! :
htg;eratious up to this time have been confined solely to
the exploitation of the cassiterite and wolfram-bearing allu-
vial material, extending over the greater part of the sec-
tion. Wash, 6 feet thick, lies below 5 feet of over‘burd@n,
and rests on a body of kaolin (probably derived from the
decomposition of felspar-porphyry), which exhibits peculiar
surficial forms, due to the heat of the sun, Irregular cir-
‘cular fractures lend a shell-like appearance to the hard-
ened clay, The wash is largely composed of water-worn
granite pebbles and boulders, with quartz-porphyry, bndt
very little quartz. There is no doubt that this is an old
terrace of the Forth River, corresponding with that on the
osite side of the river.
OP’Elzhe forkings comprise about 60 per cent. of the wash,
so that prospeets should show at least 3 1b. per cubic yard
to make it payable. W. Castle, who tested this wash and
worked the ground through which tlie second tributary of
Dolcoath Creek flows, reports that the whole terrace can be

-

" profitably treated by sluicing. Dolcoath Creek, during the

greater part of the year, carries sufficient water for all pur-

0ses. : :
e Further east are creek workings on a granite bottom ris

- ing into the hill. A little wolfram ore is said to have been

obtained from these workings; but the wash is not promis-
ing, though it may contain small quantities of wolfram and
cassiterite.  The section is almost wholly occupied by

ranite, and granité-porphyry and alluvial material.
'gowar.da the edge of the terrace, olivine basalt (probably
a remmant of lava covering an old lead) occurs, but it is
not extensive.
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(13)—=Sertion T902-m, 40 Acres (.. 8. Morgan ).
(a) Situation, &e.

About 14 mile south-west of Round Hill the road to
Lorinna passes through this section, which lies north-west
of the Falls Mine. S

Tin ore was discovered here over 30 years ago by T. L.
Johnson and his partner (Jordan). A company was organ-
ised in Launceston by F. G. Duff for the purpose of develop-
ing this ore-body, but the operations which followed were
not productive of success. Seven years ago P. C. Ashworth
and party of six men erected a small primitive concentrat-
ng plant in Tin Spur Creek Valley to treat the rich fine-
grained tinstone exposed in trenches and shallow shafts
aleng the southern side of the road. The machinery was
quite unsuited to the purpose of récovering this fine-grained
ore, and after running for two weeks operations ceased.

(&) The Ore-bodies.

The minerals, other than tinstone, contained in the ore-.

bodies vary in amount in the different lodes. The main
lode in some parts contains pyrite and malachite in abun-
dance, while a chain distant these minerals are not present
in the ore. Neither wolfram nor bismuthinite has been
detected in the lodes on this section. Gold is always pre-
sent, and in the Star of Peace lode small “rich pockets
occur.  Tlmenite in fine grains oceurs in a small trench 2
chains east of main tunnel, .

The lodes are contained in sandstone or quartzite at, or
near the junction with garnet-epidote rock. Sandstone
averlies the garnet rock, into which the lodes have not, vet
been followed. The transposition of these rocks has been
brought about by faulting movements, similar junctions
being noticeable also at ather points in this iocality.

The main lode is that developed by Ashworth’s work-
ings, and it is the continuation of the Falls line. Tt occurs
here under conditions almost identical with those at the
Falls Mine, showing also a close mineralogical similarity,
At Ashworth’s workings the brown to black coloured, fine
to medium grained tinstone oecurs in payable amount
over a width of 5 feet. Bulk samples of this soft tin-bear-
ing sandstone showed by assay the presence of over 2 per
cent. tin. The quantity of this high-grade ore available
for treatment has not yet been determined.

=
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At the surface the constitution of the lode varies greatly
irom point to point. In some places it is gossanous and
pyritic, and in others there is an almost entire absence of
pyrite. This lode has not been traced into the underlying
garnet-rock. Tts strike is 50 degrees west of north, and
its dip 70 degrees south-westerly.

Below Gorey's tunnel a large gossanous formation is cut
in the road, and outcrops continuously along the northern
fall of the hill on the lower side of the road. This forma-
tion is composed of porous sandstone heavily impregnated
with limonite. It contains a little tin and silver and a
trace of gold.

The Star of Peace lode is on the northern side of the
main gossanous formation, and is about 3 chains distant
therefrom. Friable sandstone, carrving a little gold and
tinstone, has been cut in the road bank and in two trenches
farther down the hill. In each of these openings the metal-
lic minerals, tinstone and gold, are found in amounts not
sufficient to pay for exploitation. In this loosely aggre-
gated sandstone formation quartz crystals of wonderful
development and clearness oceur in great abundance. This
formation is stated to be tin-bearing over a width of 6 fees,
but dish prospects are obtainable only from a narrow band
6 inches wide. ' :

In Tin Spur Creek tubicolar quartzite, underlying gar-
net rock, carries abundant pyrite and a little chalcopyrite.
This rock dips south-west at an inclination of 45 degrees.
The garnet rock shows a peculiar surficial relief, due to
unequal weathering. It contains much oxide of iron, some
of it derived probably from its own decomposition, and it
disintegrates to a yellowish-brown soil. This garnet rock
contains a little tinstone and traces of bismuthinite ; wolf-
ram is not present. g

On the north side of the creek trenches have been cut
across a hematitic formation encased in sandstone. This
formation does not contain minerals of economic import-

ance.

Between the Star of Peace lode and the Falls Mine, a
porphyry dyke intruding the tubicolar strata is exposed
in the road-cutting, This is the continuation of the tin-
stone-bearing dyke recently discovered on the Falls Mine.
The porphyry consists of a number of fracture-fillings, the
smaller branching from the larger. They strike 30 degrees
east of north, and dip in & north-westerly direction. Tests
made of the limonite-bearing porphyry showed the presence
of a little tin and silver. Interbedded with the sand-




stones here are light-green bands of shale. -Hard quartzite,
in which the tubicolar casts are still easily discernible, out-
crops here, and extends through the Falls property on the
east and through the remainder of this section on the west
side. The original sandstone has been completely silicified
and heavily impregnated with pyrite. A number of samples
were taken and submitted to Mr. W. D. Reid, Government
Assayer, for examination, who reported the contents as fol-
low:—— o

Description of | Footage Liocality — . o=
Ore. Summed.* sample taken, Tia, |sBilver. | “Gold,
| 1 il
\ Feet. Per Cent Per T'on. Per T'on
Soft  siliceous | 45 | On road wesi of Ash- |
sagldstone | worth's workings 0B
{ | ~ e =52
Soft  silicéous ‘ 100 ' On road west of Ash- | 0°70
sandstone | worth’s workings
Gossanous 45  On road east of Ash- | 0745
silica ‘ worth's workings
Gossanons 45 to75 | Road east of  Ash- | 0°30 s
siliea | worth's workings
Gossanous 75 to 110, Road east of Ash- | 0°16 xex b5
sandstone | worth's workings :
Garnet-epidote 15 | Road near Main tunnel, 0°20
. rock |
Garnet-epidote 10 i Tin spur Creek 037
!
Ironstone. sand- & | Outcrop below road | 0-18
stone i : |
Sandstone lode | & | Ashworth’s trench 2:70 |
material | i
Sandstone lode 2 | East sideof Ashiworth’s| 130 l
material L
Sandstone !Duﬁ"ssbait,se!ecrudore 2-30
Sandstone l oo | Bulk sample from | 1°20
5 Duft’s shaft

Sandstone det- South-west corner of | 0-50
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(¢) Developments.

The first improvements, carried out many years ago under
the supervision of F. G. Dufi, consist of—an underlay
shaft, 50 feet deep, sunk in sandstone, at an inclination of
72 degrees to the south-west; Gorey’s or main tunnel,
driven 230 feet on a bearing south 22 degrees west, towards
Dhufi’s shaft: and west tunnel, near Ashworth’s workings,
driven 100 feet in a direction 40 degrees west of south.
The latter works consist of a number of trenches cut by
Joseph Drew nine years ago near the eastern boundary, and
Ashworth’s shafts and trenches on the main ore-body fur-
ther westward. In addition to this work on the main lode,
several trenches have been cut across the Star of Peace
lode, and also across the garnet-epidote formation outerop-
ping in Tin Spur Valley. k

The main, or Gorey's. tunnel commences at a point 1
chain on the south side of the road and 8 chains eastward
of Ashworth’s workings. It was driven to cut the small
tinstone veinlets exposed in Duff’s shaft, but stopped short
of the required distance. At the approach, and a few
feet in from the entrance, a kaolin-gossanous formation is
passed through. This formation, which is certainly worthy
of attention, has not been carefully tested for tinstone.
It appears to be on the line of the main lode traversing this
and the Falls syndicate’s property eastward. Beyond the
lode-formation very hard quartzite (altered tubicolar sand-
stone) heavily impregnated with pyrite comes in, and con-
tinues for 190 feet, at which point it gives place to garnet
rock. The garnet rock comes in at the foot of the drive,
and gradually rises at an inclination of 14 degrees, until
at 230 feet from the entrance it occupies the whole tunnel.
At the junction of the quartzite and the garnet-rock a soft
kaolin bhand, a little malachite, and a vein of pyrite 3
inches wide oecur. . In the face, pyrite, in the forms of
pentagonal dodecahedra and ecubes, occurs in solid vein-
lets from 4 to 1 inch thick. Eulphate of iron is found on
the walls of the tunnel near the end.

Duff’s shaft has been sunk southward of the main lode
through sandstone impregnated with tinstone. The tin-
stone occurs in a highly crystallised form, and is found
more commonly on the joints and bedding-planes of the rock.

rital material section Close by tinstone is found also in the younger conglomer-

5 ates.
ity 6055":"“3 Outerop below road | ... |4 dwis. | Trace ; Ashworth’s workings ave not extensive, but they show the
t t g ? Ly o grs ‘ richest ore exposed on this section. They consist, of two ver-

“' tical shafts, 30 feet apart, about 40 feet deep, and a shal- \
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low-level tunnel. The soft friable sandstone in which the
fine-grained, brown to black tin oxide is contained dips
south-westerly out of the shafts which bottom on hard
quartzite.

South-eastward of these workings several small trenches,
cut through sandstone and conglomerate detrital material,
show fine prospects of tin oxide, most of which is found as
facings on the joints of the sandstone. Farther towards
the Falls Mine, on a north-south ridge, a deep trench, cut
by J. Drew, through sandstone detritus exposes tinstone
ore of fair value.

() General Remarks.

It is possible to recover a considerable amount of tin-
stdhe by ground-sluicing the detrital material, which covers
a corsiderable portion of this property, but as so much of
the tin ore is found adhering to the sandstone its complete
separation could only be effected after crushing. The rich
ore exposed in Ashworth’s workings is made up in part of
very fine material, most of which would be lost in treatment
by sluicing methods. It appears, therefore, that con-
centrating machinery is necessary to effect the complete
separation and recovery of the ore. This mine is too small
in itself to warrant the erection of costly machinery, and in
any case further exploratory work should precede any
expenditure in this connection.

[t is recommended, for the purpose of more economical
exploitation, that the owners of this property amalgamate
their interests with those of the Falls syndicate.

(l4y—Falls Mine: Section T903-m, 40 Acres ( Lessee :
E. F. Blyth).

The tinstone lode on this section was discovered by R.
Magee and B. L. Thomas nine months ago. The property
is conveniently situated on the northern fall of Tin Spur,
about 1 mile south-west from Round Hill. Lorinna-road
to Sheffield passes through the section within 5 chains
of the outcrop of the lode. Staverton railway terminus
is 9 miles distant, and the township of Sheffield 16 miles.

(a) The Ore-bodies.

The main lode outerops along the face of a steep hillside,
and consists of gossanous material carrying tinstone in con-
siderable quantity. The tinstone is fine to medium grained,

Photo.

No.
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Fault Searp, Falls Mine.
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Reid Photo

Photo

Reid Photo

No. IV Tin Spur
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and well crystallised. It is commonly black in colour,
though the fine material is of a prevalent brownish tone.
The gossanous material in which the ore is contained is
derived from the decomposition of porphyry, the limon-
ite constituent being an alteration product of the pyrite
introduced at the time the tinstone deposits were formed.
A little development has been made by crosscutting the
ore-body 25 feet and driving along its course south-easterly
for 40 feet. These workings are at a very shallow level,
and have not entered solid rock. The crosscut discloses
gossanous material 15 feet wide resting on greyish por-
phyry, which greatly resembles sandstone at first sight.
On the hanging-wall chloritic material occurs in celjular
quartz, and the face shows much pyrite and quartz veinlets
traversing the rock in all directions. The gossan contains
a good deal of silica and undecomposed porphyry. This
lode, evidently the south-eastern continuation of the por-
phyry dyke exposed in the road-cutting, has been traced
over 100 feet on both sides of the tunnel opening.

Ahbout 5 chains south of the outerop tubicolar conglomer-
ates and sandstones, overlying porphyry rock, form a
great escatpment over 100 feet high, and extend fully 1
mile south-eastward. This escarpment has been formed
along a line of weakness due to extensive faulting. Other
results of the faulting movements are the transposition of
garnet and quartzite, and porphyroid and quartzite. At
the faulted junctions of these rocks the tinstone ore-bodies
have been formed. The greater part of the property is
occupied by tubicolar sandstones and conglomerates, which
are folded into a series of anticlines and synclines.

Two deep trenches sunk by W. Cook in angular to sub-
angular detrital material at the southern boundary show
fair tinstone prospects. The detritus is as much as 12 feet
deep, and carries payable tin oxide in bands, and also a
little gold. Rees Creek could be conducted by water-race
to this point.

The flat ground in Tin Spur valley above the Falls wus
bored by P. Ashworth. It is reported that tin oxide was
recovered from each bore-hole, but the quantities are
unknown,

(b) Exploration.

The work at present in hand (the construction of a water-
race from Tin Spur Creek to a point 60 feet above the work-
ings, for the purpose of conducting the water required for
sluicing operations) will soon be completed. Tt is intended



|

|
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to use this water for the purpose of the recovery of a large
portion of the tinstone contained in the gossan, and by its
removal ascertain the extent and nature of the undecom-
posed-ore-body. This is regarded as a sound and cautious
policy to follow. :

The conditions for mining and treatment are unusually
good, and exploratory work can be carried on at a minimum
cost.  The outlook is decidedly promising, and if the unal-
tered porphyry prove to be as rich as the outerop a profit-
able future may be anticipated by the owners.

(18)—The Premier Mine: Lease 8070-m, 80 Acres ( Lessee:
J. P, Kelly).

(e) Situation, d&c.

This i;'roperty, until recently owned by J. 8. McLean, is
situate south of and adjoining the Hidden Treasure lease.
The Lorinna-Sheffield-road passes through the western por-
tion of the section,

(h) Ore-bodies,

The ore-bodies consist of mineral-bearing quartz veins
contained in pegmatite, which is composed of quartz, fel-
spar, and massive muscovite. They contain wolfram,
molybdenite, and bismuthinite, accompanied by pyrite,
chaleopyrite, and arsenopyrite. Accessory minerals are
fluorspar, topaz, and muscovite. The granites here are
traversed by numerous pegmatite dykes, all of which carry
mineral-bearing veins.

No. 1 open-cut workings are situate 5 chains east of the
road, and 200 feet higher up. The open-cut is 20 feet
long, 6 to 10 feet wide, and in the end is 20 feet deep. The
rock here is a pegmatite consisting essentially of coarsely
erystallised quartz and felspar, the former predominating,
with also pinite in subordinate amount. Variations oceur
m which the felspar component is insignificant, and the
rock then greatly resembles greisen. In this rock, quartz
veins carrying metallic minerals occur over a width of 4
feet. The quartz erystals, 2 to 3 inches long, occurring in
cavities in the fissures exhibit typical comb structure.
Wolfram is the dominant metallic mineral constituent, and
1s found embedded in the quartz or implanted on the quartz
crystals and encased in very thin walls of silica. Bismuth-
inite, in acicular and massive forms, a little bismutite, and
molybdenite are also present, but in subordinate quantities,
"ud native bismuth is reported. The gold and silver con-
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nt is small, but appears fairly constant. Pyrite in thin
Emds and in bot,ryolibgal form isyfa.irly. abundant, and chal-
copyrite is met with in small quantity here and t_eher:i
Green-coloured muscovite is found as a secondary miner
in the granite near the veins, and also implanted on quartz
a.u%:.v (gf:wa(ilkings consist of an open-cut 15 feet long, from
the end of which a tunnel has been driven 12 feet. It is

- situate 5 chains south-west of No. 2 workings. The lode

is a fracture-filling, 4 to 6 inches wide, in pegmatite granite.
lwat;lfram, bisnulzlt-ghinitfa, and molybdenite contained 'HL a
quartz gangue occur coarsely crystallised and highly
developed. Molybdenite flakes 1 inch in diameter are com-
monly found, both in the lode and in the adjacent gra,m“ge.
At this point the granite contains a little biotite. Pyrite
and green fluorspar are accessory lode minerals. Tk
No. 4 Workings.—On the western side of the road, abou
1 chain down the hill, and at a point a little south-westward
of No. 1 workings, a number of small open-cuts have been
put in on veins of bismuthinite-bearing quartz contained in
pegmatite, made up chiefly of coaysgly-crystalhsed felspar,
quartz, and pinite. The bismut]:umte_ oceurs both in acie-
ular and massive forms, sometimes in pieces sufficiently
large to be separated by knapping. Pyrite and arseno-
pyrite, accompany the bismuthinite, and s_econdary mus-
covite (green and black) and purple to green fluorspar are
common accesscry minerals,  Molybdenite is also p;‘esent_—.
Neither wolfram nor cassiterite have been detected in this
formation. The veins are from 3 .f»o 8 inches wide, and
from 2 to 4 feet apart. They strike 60 degrees west oé
north, and dip south-westerly at an inclination of 6
degrees. The top cut is about 10 feet square, and the lower
8 feet by 6 feet. _
Samples from the several faces were found to contain—

' ; i ing, | 'No. 4 Open-
s No. 2 Prill-boring, | No. pen
No. 1 Workings. losu?n-c-wb- No. 2 Open-cut.jcut Workings

|

Per cont. Per cent.| Per ca{nz. Per cent-

Tungstic acid |{W0,)| 658 248 0
Per cent:

Bismuth 013

Gold (per ton) 1 dwt. 7 gr. l ass
t

Silver (per ton) 1 oz. 10 dwt.

Molybdenum ! e
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crystallised granite consisting of phifgnmzillal: iogaely
biotite, and quartz. g

Besides these lar i ; 2
traversing the ngge:ﬁ‘glﬂgy]f;gfe are many rich veinlets

(¢) General Remarks.

The quantity of ore recovered from these workings-is

necessarily small, but it is re
: ported that
Ezg only crude methods of treatment 6[:}'31};::30 lfhemploy-
_O%Ihe_as suecessfully. R
The geological conditions are decidedl
: olc A y favou
1?:;& de})mrﬁlc_m. The pegmatite dykes coutainingr:la lfnui?g
. Z 10 their composition are natural losi for dissemi
res and minerial veins. ki
Every facility for economic mining i
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;11 addition, the property is easily a,ccess?ble fro qire, -
nd Sheffield. SN st
4 Izlﬁgt?ecli developmental work, by driving along the course
i odes, is required befpre consideration can be siven
€ question of the necessity for milling nm{:hi::leryg1

(16)—The Hidden Treasure Mine: 6991-m 70 4;'-:'54
(Lessee: J. 8. MeLean). ; > e

(a) Situation, &e.

Wolfram has been known to i
. € occur on th i
:;lée te.lme of the discovery of cassiterite on ’lli‘iigrsogz?ya?c:
evei arsta.aigo. Very little work had been per-formeé hou
, until the present lessee took the ot
e property in hand in
Lorinna-road passes right through the section from north

to south, the distance from Sheffield being 17 miles. Tt is

bounded on the south by th : _
the Forth River, and or}; th: f:;méer lease, on the west b

the name of E. F. Blyth. y Le@e 7870- held in

= (b) The Ore-bodies.

" The chief economic com:

- i ponent of th 2 T

ram; molybdenite and bismuthinte a1:o°§§c2:dm}es t:;)}:vmdf':

able amount. Associated mi
d inerals : 8
fluorspar, topaz, and muscovjh: are pyrite, chalcopyrite, :

These minerals, set in a quartz matrix, are contained in
veins 3 to 8 inches wide, encased in pegmatite. The peg-
matite material, consisting of quartz, felspar, and pinite
(a massive muscovite, and decomposition product of topaz),
gontains numbers of quartzose veins rich in wolfram, molyb-
denite, and bismuthinite, and the rock itself also carries
Blebs and pockets of these minerals. The pegmatitic
material occurs in the form of irregular disconnected dykes,
which range from a few feet to 50 feet in width,

() Developments.

Developmental work has been confined to a few small
surface openings on the more important ore-bodies, showing
results so encouraging that further work on a much larger
scale is warranted. :

Holroyd's cutting is a small opening 6 chains from the
southern boundary sent in from road-level ou a quartzose
vein 10 to 12 inches wide, containing wolfram and molyb-
denite. The country rock is a pegmatite containing much
pinite and unaltered topaz. This pegmatite dyke is of con-
siderable extent, and contains appreciable amounts of
coarsely . crystallised wolfram and molybdenite, especially
near the quartz veins. The decomposed material extends
12 chains up and down the hill. Below the road the detrital
material derived from the decomposition of the pegmatite
cantains wolfram in payable quantity from the surface to a
depth of 14 feet. The full extent of this detrital material
has not been determined. Its removal and treatment by
sluicing operations will not only be profitable in itself, but
will bs the means of uncovering the rich bands and veins
from which the ore has been. derived. The quartz vein
contains 1 per cent. of tungstic acid and 015 per cent.
molybdenum. A :

The main workings, consisting of an open-cut 30 feet long
(from the end of which a tunnel is driven 16 feet), are situ-
ate 400 feet above the road on the hillside, 2 to 3 chains
south of Section 7902-1. The lode. from 2 to 3 feet wide,

" consists of a quartz vein 8 inches thick contained in greisen-

ised material 3 feet wide. - In the tunnel face the lode is
seen to carry wolfram and molybenite in blebs and pockets

and irregular masses, and on the footwall a veinlet of -

molybdenite 3-inch thick. Pyrite occurs on the joint faces
and scattered through the lode-material. Secondary mus-
covite is well developed in the vein, and is found also
(though in a much lesser degree) in the granite wall-rock.




The trend of the lode is north :
‘he _ -west, aad ip i
we;t‘erly at an inelination of 60 _deg,r::s. sobiee g
andl\i:tlirefeet lower down the hill the vein outerops again
; . . 2
vl e exposed is seen to contain wolfram in fair quan-
Samples of ore {from the narrow vei i e
nel showed the following metallic coilfe::? Eed e

Tungstic acid (WO,)... ... y
Molybdenum (g!IO) ) 335 o

J

2

Surf chai
tuuugl?i ore, 2 chains north and 50 feet below the

Tungstic acid ... ... ... ... ... ... 102 per cent

Surface ore from parallel formati i
and 40 feet higher Fhan tum';e;]c:l.a—mn vl e

Hungstic actd... o wvv vivon vo i 34 per cent

These samples were taken from the i i
i ! clean vein-material
31_111;11{’16% ;;::h wall-rock, a considerable amount of w!h?io]:;
; hle ]0(:] erthe]:*evl:lth th; vein-material in the exploitation of
; re q '
be}lc‘);v ol t.e{i h:xm:armg the average grade .very much
ese small workings produced 30 ewt. of hi
. em’}‘tﬁmmg over 20 per cent. tu.n%stic (:Zi& * h;gh-grade_ k.
: ere are several other paralle formations. i
is at all developed, but they all have pram?;er-l?:fmbc;fcﬂ'wh
profitable sources of wolfram. y

(d) General Remarks.

The pegmatitic detrital

e pey I material already referred t

: g%t;:mg:;g piyaﬁetqunuties of wolfram and mol;bd;:liz

_ the greatest prospect for’ cheap and profi

g?plmtaitgqp. The only difficulty to bepovercumg is t:l:’al;

sluiiisu c_};nt wataer-s,ui)p]y' for the operation of ground

S 11:1%. foruihflmr Creek is }:.he only permanent stream
: he purpose in the vieinit ; '

portion of this water is used by t.}izl %;llguévzhdzc;ggﬁ )

:l}:erat_mg their mine, and is therefore not available. As

| m:;ﬁs mﬂ::::d :,ll;ux;_gant &Expgh}y obtainable from several small '
eks flowi roug e prope during the wi

months, it seems advisable to con :tzperaﬁungs on ethgzmter

Pefrtg to the 1permd covering the rainy season 8
e several veins require more thoro h

before an estimate can be made of their 't:ge vgf::.] b
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(17)—Section T814-y, 80 Acres (Lessces: B. L. Thomas and
EB. J. Rees).

Qituate near the summit of O

liver's Hill, at an eleva-

tion of 2330 feet above sea-level, and 1400 feet above
Lorinna-road, the physical conditions are admirably suited

for economic exploitation. The

‘property at the present

time is held under option for purchase by Messrs. D. Griflin

and F. Richard, of Latrobe, who

are exploring the lode by

means of a crosseut adit, the entrance to which is 70 feet
below the outcrop. On the surface the lode, 3 to 8 inches
wide, -is largely made up of gossanous material, the tin

contents varying greatly from point to point. Rich speei:
men stone was obtained from the outcrop directly above
the end of the adit, but the lode is patchy and in some
places it is very small and barren. The vein is contained
in hard mineralised quartzite, through which barren quartz

veinlets ramify in all directions

. Like so many similar

occurrences in this locality, the veins are remarkably per-
sistent in a linear direction. The dip is 52 degrees west of

‘south.
Fhe crosscut, sent in 72 feet

in a direction north 70

‘degrees east, intersected the lode at 69 feet. From this .

?ojnt. a south-east drive follows

the course of the lode 40

eet. 1t is very poor at this level, and although a little
gossan appears and a thin vein of quartz, the bulk of the
formation consists of kaolin contained between sandstone
walls. Facings of cassiterite on the sandstone occur in the
crosseut, Pyrite is the most common metallic constituent
of the lode-material. Developmental work here is very dis-

appointing, and the results affor
further exploration.

d little encouragement for

Gold up to 14 dwt. per ton is reported to have been
recovered from shafts sunk on a ferro-manganese formation
by T. Dawson and T. Terry about 28 years ago. These

workings are situate near the south-east corner of the sec-

tion. It is understood that the gold content of this ore-

body, which extends into the nei
irregularly distributed.

ghbouring sections, 1s very

At the head of Rees Creek alluvial ground of small extent

contains fair tin prospects.
An east-west lode-formation,

about 7 chains north-west

of the shafts sunk on the gold-bearing ferro-manganese ore,
composed of yellowish shaly material, contains a little tin-
stone. A body of iron pyrites in sandstone occurs between

the latter and Griffin’s workin

gs. These constitute the




whole qf the known mineral oceurrences on the property,
and while no payable ore-shoots have as yet been developed,
they are worthy of continued attention.

(18)—Seetion T869-u, 40 Acres (Lessee E. . Rees). =

This is an undeveloped property, situate south and
adjoining the Premier section. Granitée occupies the
greater part of the surface, which rises steeply towards the
east from the banks of the Forth River. In the road-
cutting near the centre of the section molybdenite veinlets
on the walls of cracks in the granite are commonly noted.

One chain south from the northern boundary, near the
north-east corner, a small cut has been put into decomposed
granite eontaining wolfram. The lode-formation is about
0 feet wide, and consists of a number of mineralised con-
traction joints or fissures. Omne such fissure shows fairly
good wolfram prospects, but the average content is low.

Just over the southern boundary of this section the
granite-porphyroid contact-rock carries a fair amount’ of
molybdenite. The contact-rock is a form of greisen con-
sisting essentially of quartz and brown mica. It has been
developed by means of a small open-cut sent in from road-
level—this is known as Reardon’s cut. '

(19)—Section T416-m, 30 Acres (Lessee: E. F. Blyth).

Situated south of the Falls Mine and east of the Premier,
and near the granite contact with porphyroid and sand-
stone, this section is one which may be expected to contain
ore-bodies. Up to this time no developmental work of any
kind has been attempted. Samples of vein-material broken
from an outerop were found to contain—

Silver, 4 dwt. 11 gr. per ton.
Gold, 2 dwt. 17 gr. per ton,
Tin, 0-40 per cent.

On the northern part of the section tin oxide and gold
have heen recovered from detrital material. The surface
is wholly occupied by sandstone. :

These results are encouraging, and suggest that the pro-
perty is worthy of a little more attention.
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(20)—Section T8T0-M (E. F. Blyth).

Lying between the Hidden Treasure section on the west
and the Falls Mine on the east, this property offers cou;
siderable inducement to prospectors. The greater part o-d
the surface is occupied by tubicolar conglomerates amn
sandstones At the south-west corner the underlying _p?;
phyroid crops out, and at this angle of the section grani
also is seen. A little tinstone shows as facings on the lelzon-
olomerate at this point, and a little gold and tinstone avcfa
been recovered from the north-eastern part. Nothing o
any appreciable value, however, has been discovered up to

this time. .

(21)—Lease 7892-m, 40 Acres ( Lessee: B. J. Rees).

's property is situate north and adjoining Lease
785(1\1—1;. Eelcll) in{he name 0{'1 E. F.fBr}gthé an;l occupies por-
jon of the south-western slopes of 1lin Spur.

TwVery little prospecting has as yet been done, an? f,ﬁg
openings of any kind have been made. At the time tab :
writer’s visit, the survey of the boundaries had not ei
commenced, and therefore it was tound. difficult tlo ﬁxrtt 4;
position of the prospects. Near the south centra pat- o
the section cassiterite (tinstone) oceurs m small quar ‘zt_)ze
veins, 3 to 5 inches wide, contained in schistose por:ph;,;l:ox :
Veinlets of quartz traverse the .porp]:'L_vrmd in all direc -mnts:,
and cavities in them filled with highly-developed que}rrhz
crvstals and muscovite mica are commonly nqted.h .3
tubicolar conglomerate directly overlying the porphyrol
at the point of junction shows facings of cassiterite. o

The very slight alteration of the porphyroid at the gra::}xﬂ e
contact suggests a thinning-out of the granitic mass at t c:
point. This is auot}lller 1115‘{:110‘5 of c;:he general occurren

tinstone outside the granite boundary. :
Of.li;gs\t'zr;li 3:211 has begen done on these small vemlgts.h Tt
is. therefore, impossible to form an opinion of their
prospective value. A specimen broken from the outerop
contains 224 per cent. tin. This is no criterion of the true
average value.

(22)—Section 1414-m, 40 Aeres.

i joini i 's lease, No.

Situate north-west and a.dJoxqmg qugans_, ase,
790%,-:1. and close to the Forth River. this section is-on the
Falls-Morgan line of lode. The surface is occupied by
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qﬁmrtzites and garnet rocks, and granite passes through
the south-west corner. The quartzite stands out promi-
nently on the very sharp, narrow ridge trending diagonally
across the section from the south-east to north-west; while
the garnet rock occupies the valley floor of Tin Spur Creek
and the northern slopes of the ridge.

The quartzites contain limonite and pyrite, this mineral-
isation increasing towards the north-west corner, where the
rock assumes the form of gossanous sandstone. Near this
point also maguetite appears at the surface as a massive,
irregularly-shaped body filling fissures in a silicified sand-
stone.

Numbers of trenches have been cut across these forma-
tions occupying the apex of the ridge, but nothing of value
has been revealed by this work. Farther down hill, near
the river bank, the quartzites contain both molybdenite and
wolfram as blebs and pockets irregularly distributed in
e quartz veinlets: At low-water wolfram can be detected in

the quartzite rock occupying the river-bed opposite this
& point. Some very good specimen stone has been knapped
off the rock projecting above the surface of the water, but
! these richer veinlets are very small.
A little north of this pyritised garnet rock outerops along
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[4. M. Reid Photo

Photo No V.—Round Mountain.

I the river bank, the mineralisation extending over a width
~ exceeding 70 feet. The granites crop out 6 chains to the
.' southward.

i: (B)—SiLvER-LEAD MiINES,

- (1)—Round Hill Mine.

|

The Round Hill preperty now consists of consolidated
ledse No. 7478-m, of 182 acres. The mine, owned and
operated by the Round Hill Silver and Lead Mining Com-
. pany, No Liability, is situated at the foot of Round Moun-
14 tain, near the western extremity of Mt. Claude Range.
; The district settlement, Cethana, lies 14 mile northward,
il but the postal arrangements are conducted from the mine
| office, and many of the employees reside in the vieinity.
The centre of population is Sheffield, a township of about
2000 people, which lies 15 miles northward. The nearest
railway-station is at the terminus of the Staverton branch
line, 8 miles distant. The Staverton branch railway, 14
! miles in length, junctions with the North-Western Railway -3 < . i
| at Railton. : . Y R e B . ¢

Sl

] ,
“_ (a) Area, Situation, d&c,
|

l

t 1 - [4. M. Reid Photo.

Photo. No. V.—Entrance to No. 1 Tunnel, Bound Hill Mine.




Galena was discovered here in 1878 by Weeks and Thes.
Shepherd, well-known prospectors, who figure prominently
in the early history of dlscovery of the northern mining
dxusmn

~ The mine since bhe inauguration of the original company
has passed through many vicissitudes, and not until the
advent of the present company has any degree of success
been achieved. During the past 3] vears operations have
heen conducted under the supervision of Mr. John Craze.

() History.

The occurrence of silver-lead ore at Mt. Claude has been
known for over 40 years, the discovery having been made
by Weeks and Shepherd about the year 1878. In 1880 the
Mt. Claude Silver-Lead Mining Company, under the legal
managership of D. Burke, of Westbury, was organised,
and developmental work was in progress in 1881. The first
official record of the operations of this company is contained
in the report of G, Thureau, a former Government Geo-
logist, who visited the mine in 1881. The low-level explora-
tory adit had not then been started. The mine superin-
tendent, James Hancock, shortly afterwards commenced

the driving of this long adit. In 1885, G. Thureau wrote '

a further report on the mine, in which he referred to the
company’s workings on the east side of Claude Creek, at
the base of Ronund Mountain, and others on the west side
of the creek near the waterfall. The main adit had been
driven at this time to 593 feet fromr the entrance. The
company ceased driving the adijt in 1884, and the mine was
abandoned until 1890, when B. L. Thomas and Thos.
Terry continued the exploratory work commenced by the
original company. Af this time the Maori Queen sections,
and one of those included in the property of the present
company, were secured b%the Southern Cross Proprietary
Silver Mining Company. Developmental work recommenced
under the supervision of Geo. Hartrick, who continued the
main adit to the boundary of the quartzite at 650 feet,
where a strong stream of water marks the junction of the
quartzite and limestone.

When A. Montgomery, Government Geologist, visited
the mine in 1893, the Kentish Proprietary ngver Mining
Company, No Liability, was carrying on mining opera-
tions, and had driven the adit in limestone to its present
face, 802 from the entrance.

-2




Work was again suspended till 1907, when investors from
Devonport arranged for the flotation of the Round Hill
Silver and Lead Mining Company, No Liability, which car-
ried out a good deal of work, under the supervision of W.
Watson and others, during the next six years, in the way
of prospecting and opening up the property, providing con-
centrating appliances, &e. In 1912 the mine was let on
tribute to a party of miners under the leadership of Geo.
Gabbedy, who. continuing the No. 1 tunnel southward,
encountered another ore-bedy, which produced large quan-
tities of high-grade material.

In 1913 W. H. Twelvetrees, Government Geologist,
visited the property, and in Bulletin No. 14 exhaustively
discusses the peculiar geological formations ih which the
ore-bodies are contained. 1In addition a detailed descrip-
tion is given of the several workings. In 1915 the company
was reeemstructed for the purpose of raising sufficient addi-
tional capital to properly equip the mine and provide ample
funds to allow of extensive developmental work being under-
taken. During the past 3} years, under the supervision of
J. Craze, the mine has produced large quantities of high-
grade galena ore. At the present time the outlook is more
promising than at any period of its history,

(¢) The Ore.

. The ore consists dominantly of galena, with abundant
chalcopyrite and a little pyrite, sphalerite and siderite as
common associates. The only other minerals which can be
seen in the hand specimen are a little bismuthinite, pinite,
and quartz. ' Sphalerite is never abundant, and in many
places cannot he detected in the ore. Siderite occurs rarely
mn small blebs distributed sporadically throngh the galena-
chalcopyrite ore, y

The galena-chaleopyrite ore in particular is especially
rich, one parcel weighing several tons contained: & per
cent. copper; 40 per cent. lead, 380 oz. silver, and over 1
oz. gold per ton. The average-grade galena ore contains
¥ oz. of silver per unit of lead, with gold also in appre-
ciable quantity. The south-eastern ore-body cut in the
north-east crosscut from the end of the main tunnel shows
galena-chalcopyrite ore of exceptional richness over a width
of 16 feet and 80 feet in length. Specimens from this ore-
body contained from 360 oz. to over 900 oz. of silver, and
14 dwt. of gold per ton. The concentrates from this lode
are of much lower grade than the selected ore: 3 dwt. gold
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and 181 oz. silver per ton and 624 per cent. lead. Near
the surface the silver content is much less, but where chaleo-
pyrite is an abundant constituent the ore is very rich in
that metal. Bismuthinite, although present only in very
small amount, always accompanies the rich silver-bearing
ore. There is comparatively little vein-quartz in the ore-
body ; this is remarkable, as silicification of the wall-roek
has been intense.

The galena oceurs both fine-grained and coarsely crystal-
lised, In the rich galena-chalcopyrite ore it occurs in
streaks parallel to the walls of the fissure.  Pyrite was
deposited before the other metallic minerals filling the
smaller cracks near the walls of the fracture and alse on
the walls and in the ore. The pyrite is not disseminated
through the ore, but usually occurs as patches and in
incomplete bands parallel to the walls. Chalcopyrite oceurs
in closely packed detached areas about }-inch in diameter,
surrounided by galena. 1In some. places the pyrite and
chalcopyrite are found only on the walls, in which case the
galena is clean and also of high grade. Some of the mas-
sive clean galena contains blebs of pyrite in the centre of
the mass. In general, the deposition of the metallic
minerals has been contemporaneous.

Of the gangue minerals quartz is the most important,
though mever abundant. It is rarely crystallised, usually
opaque, and full of inclusions of other thinerals. Pinite
occurs abundantly, especially where galena and chalco-
pyrite prevail, on the walls, and also throughout the ore.
It was precipitated later than all the other minerals that
are present.

Fine-grained ore is contained in the quartzite, which,
before its transformation from sandstone, was porous and
pervious to ore-bearing solutions. Tnfiltrating manganese
oxides have coloured the quartzite in the ore-chanmel a
deep brick-red, and also pale-green.

(d) The Structure of the Ore-bodies.

Mt. Claude, Round Mountain, and Brazen Nose form
the western extremity of the range of mountains which
includes Mts. Roland, Vandyke, and Gog. This range of
mouuntains is occupied by heavy beds of West Coast Range
conglomerates, which rest upon schistosg’ porphyroid rocks.
These porphyroid rocks are exposed both on the northern
and southern sides of the mountain range, and in favour-




able places may be seen underlying the conglomerate half-
way up the northern slopes. Included in this porphyroid
group of rocks are various clastic and pyroclastic sediments
represented by blue and green slates, crushed schistose grits,
and felspathic schists outcropping near the southern part
of Cethana settlement. The strike of these strata is north-
westerly, and the dip is north-easterly. Southward and
westward of the Mt. Claude Range the surface is occupied
almost wholly by tubicolar sandstones and conglomerates.
These strata, like the older conglomerates, have a more

general east-west trend, with a tendency a little north-west. -

Thrust-faulting has played an important part in the
determination of the present topography, although erosion
has masked the extent of the deformation. 1In this locality
there are numerous fault-scarps and faulted junctions of
dissimilar unconformable sediments, indicating dislocation

of the strata on a very large scale. A faulted junction of |

slate and schist with the old conglomerates may be seen on
the road 1-mile north of the Round Hill Mine. This line
of fault extends for several miles westwards. A great con-
glomerate fault scarp stands up for J-mile east of Round
Hill, forming the southern confine of Red Water Creek.
Then there is the over-thrust fault of Round Hill, where
the older conglomerates and the later tubicolar quartzites
and conglomerates have been superimposed. These under-
lying, sharply-folded quartzites contain the main ore-
bodies. At the apices of the anticlines, where deposi-
tion has been greatest, they are sharply-pointed and
slightly erushed, showing that the beds were incompetent
to stand the load without interior adjustment.  There
is evidence here of both flowage and fracture holding,
but the general structure is more characteristic of the
latter, The folds are of the ‘‘ parallel ”* type, having
the bedding-surfaces mutually parallel.  The curvature
of each bed is different, thus implying the gradual
dying-out of folds and the differential slipping between
the layers. The evidence of flowage 1s more appar-
ent in the shale bands interbedded with the quartzite. The
folds on these and other weaker layers are really ‘ drag
folds,”” due to differential movement between the control-
ling harder layers. This movement develops one set of
shearing-planes parallel to the beds, and another at an
angle less than 90 degrees to it. Fracture or joint cleav-
age forms along these planes.

The pitch of the axis of these folds is at an inelination of
about 15 degrees in a direction north 55 degrees west. The
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projection of the axis of the drag fold at the surface varies
slightly in strike from the strike of the beds. The ore-
bodies follow the pitch of the folds, and as they are brought
down they are carried north-westward. The principal min-
eralisation has taken place at the apices of the anticlines
but solutions have migrated also along the bedding-pla.nest
Deposition has taken place in the weaker beds, which have
been affected by flowage, and are crushed at the apices of
the anticlines. As these layers are rarely more than 20
feet: thick, the depth of the ore-shoot is limited to this
extent. The bulging of the beds on either side of the apices
has provided space for the deposition of ore in rich clean
bands. The lateral limit of the ore is about 12 feet on
either side of the apices, or over a total width of about 24
feet. The ore-bodies are thus contained in shoots about 25
feet w1de,' 20 feet deep (measured at right-angles to the
angle of pitch), and of (as yet) indeterminate length along
the pitch. Mineralisation has also taken place, but to a
minor extent, along cleavage-planes and joints in the rock.
Parallel vertical fissures intersect the beds at the apices of
the anticlines, providing one channel through which ore-
bearing solutions circulated ; but the main channel of access
was along the flowage-planes of the crushed beds. The
synclinal troughs, though seats of ore-deposition, do not
carry o;e-bedles of economic importance.
At the point of junction of the overlying con
with the quartzite, friction breccia, from}:? t% 13 fgeleotf] ﬁ]l;ilie
made up of rounded to sub-angular pieces of quartzite em-
bedded in soft grey pug, maybeseen. Thebreceia dips fiatiy
to the north-eastward, and away from the ore-body, which
nearly penetrates the conglomerate. This breccia actualty
lies on a curved fault, W%ich will be found to straighten
up as it is followed downward. The south-eastern ore-body
recently discovered, lies closer to the fault than any of those
already exploited.  There is good reason to expect other
ore-bodies of equal magnitude to exist still further north-
eastward of the most southern workings. The quartzites
abutting against the hard resistant conglomerates will be
found to have suffered far greater deformation at this point,
and thereby have provided more favourable loci for ore-
deposition.
As the ore-bodies in the main workings pitch north-w.
erly at 15 degrees they pass below Eh;nvgvager-tunnel. I?ti:
probable that the several parallel ore-bodies occurring at
the apices of parallel anticlinal folds are on or about the
same level, and occur in the same weak strata, and, there-
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fore, these also pass below the level of the tunnel. Tt is
known that some of the ore-bodies occurring at a higher level
are remnants of distinct deposits, the greater parts of which
have been denuded.

There is no apparent dip of the anticlinal ore-bodies.
This may be seen on referring to the plan of the mine work-
ings, by the almost exact superposition of No. 2 tunnel in
relation to No. 1.

There is evidence of the partial or complete replacement
of certain narrow bands of shale occurring between thick
hard layers of quartzite by galena-chalcopyrite ore. These
shale bands are made up of pyroclastic material derived
from felspathic porphyroid rocks. The felspathic nature
of the original vock is indicated by the development of
pinite in the ore-body.

(¢) Development.

Developmental work commenced on this property about
40 years ago, and has been carried on intermittently up to
the time of the reorganisation of the Round Hill 8. and L.
Mining Company three years ago. Since then exploration
and development have been carried on vigorously, and in
the most systematic manner. Developments consist of a
number of tunnels, open-cuts, and trenches, all of which
have been sent in at intervals along the valley of Claude
Creek. These workings have established the existence of
several lines of mineralisation parallel to one another in a
belt of folded tubicolar quartzite 800 feet wide.

These mine-openings may be grouped for purposes of
deseription into the western, central, and eastern workings.

Western Waorkings.—The western workings are about

. 1000 feet from the main tunnel, and appear to be on Bale’s
lode-line of ore-deposition. Most of the ore broken in these
workings has been sent to the mill by means of an_aerial
ropeway. The open-cut, which is 58 feet wide and 50 feet
long, has produced a large quantity of first and second
grade material ; but this appears to be the limit of the ore-
body, as very little ore remains on the walls, and the
exploratory work carried out in the tunnel, 20 feet below,
has not revealed anything of value. The ore occurs here
at the centre of an anticline, and consists of galena and zine
blende with much pyrite. On the legs of the folds the ore
nearly cuts out, showing thin facings only of black sphaler-
ite and parallel veinlets of pyrite on the bedding and cleav-
age planes. There must have been some material in the
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rock replacable by the ore in solution, as the ore in places
has the structure of the rock. Both cleavage and bedding
planes far from the open-cut workings contain a good deal |
of pyrite. Infiltrating solutions have deposited fine grains
of galena, pyrite, and zine-blende in the porous sandstone
w}nch bere has a bluish hue. An upper, smaller apeu-cut-:
25 feet higher, and directly adjacent to the lower one,
shows a quarried face 35 feet wide. From a still higher
cut of small size a little galena was recovered.

The adit, 20 feet below the main open-cut, known as No.
6, has been driven 100 feet along the anticline.  Small
galena veins traverse the rock in all directions, and over
the back appeared in sufficient quantity to be stoped profit-
ably. Tt is reported that rich ore was obtained from a
shallow winze 90 feet from the entrance, but only traces
of galena can be seen there now. At 40 feet from the
entrance a crosscut 40 feet long has been sent in south-
westerly. Above this crosscut a little ore has been stoped.
During the period 1907-1908 over 67 tons of marketable
ore were produced from these workings. The grade of the
ore is much less than that of the eastern ore-bodies.

One hundred and fifty feet east from these workings is
the No. 4 tunnel, which has been driven 45 feet southward
with the object of intersecting the supposed linear continua-
tion of the western ore-body.

Central Workings.—The central workings consist of the
water-tunnel, and No. 1 A tunnel, an open-cut, and a shal-
low shaft. No. 1 A tunnel and the adjacent surface work-
ings are not important. They are exploratory works sent
across a gossanous formation. A little ore was obtained
near the surface. This is the trend line of the Falls lode.

The water-tunnel is now used as a reservoir for the sup-
ply of wash.water to the milling plant during the summer
season, when the Claude Creek supply is insufficient. For

- this purpose the entrance has been hoarded up, and there-

fore these workings could not be examined on this visit.

The entrance to the tunnel is from the southern bank of
Claude Creek, at the level of the tramway connecting the
No. 1, or main, tunnel workings with the milling plant.
These workings are only a few feet below those of the No.
1 tunnel. The adit has been driven 800 feet in a southerly
direction across the strike of the mineral belt. The aver-
age strike of the ore-bodies here is north 55 degrees west
so that the adit must intersect them. About 15 feet from
the entrance, a vein of galena 1 inch thick appears, and is

_probably the upward continuation of the main fracture-
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plane, as it is on the strike of the main ore-bodies
exposed in No. 1 tunnel: The main ore-bodies pitch below
this adit. On this line of lode a rather strong formation
is exposed in a small cutting sent into the hillside from the
level of Claude Creek, and on the north side. The strike
is 55 to 60 degrees west of north, and the dip 45 degrees
south-west.  The lode is eomposed of chalcopyrite and
rite in shattered sandstone, and is 4 feet wide. This 1s
doubtless the line of strike of the main lode-channel.

At 90 feet from the entrance to the water-tunnel a little
work has been done on a mineralised formation 8 to 10
inches wide. This is probably the ‘continuation of the out-
crop below the boarding-house, and of the veins driven on
from the creek between the main tunnel and Sale’s work-

At 170 feet in, Sale’s line has been intersected and driven
on west for 20 feet. The formation is 2 to 3 feet wide,
with a little clean galena showing, but it pinches out in the
end. The drive is on the regularly bedded south leg of an
anticline. At about 400 feet in, the adit is below some shal-
low workings at the surface, which are in a gossanous forma-
tion connected with a water-channel, but nothing has been
fouiid in the tunnel below. This is the trend-line of the
Falls lode. At 550 feet and 604 feet in this adit, veins
are marked on the company’s plan, but work has been dis-
continued so long that the walls of the drive are not in a
condition suitable for examination. Between 600 and 650
feet the quartzite rock is hard and blocky ; at 604 feet, or
148 feet from the end, a strong stream of water
flows into the adit from a -chanuel, which sesms
to mark the boundary between the quartzite and
limestone. Caleareous rock is reported to have been
met with —after 500 feet, but this has mnot been
confirmed. The limestone 1s a dark, bluish-grey, tough
rock, and at the end of the adit appears to have a general
tilt southerly. Tt is not exposed on the surface, its position
in relation to the tubicolar sandstones being due to faulting.
The eastern workings comprise Nos. 1, 2, and 7 tunnels,
where Claude Creek takes a bend to the south, and various
cuts and drives on each side of the creek between the bridge
and the falls.
During the past six years developmental work has been
confined almost exclusively to Nos. 1 and 2 tunnels.

No. 1 tunnel ias commenced many years ago along the
northern limb and crown of the most northerly anticline.
This is now the main mine opening, through which all
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material is drawn. It is 8 feet high (6 feet 6 i
of timber), 12 to 30 feet wide, angd 153,5 been ‘;ﬁ&e(geg
nearly 800 feet in a southerly direction from the entrance.
The tunnel is equipped with a steel-rail tramway of 2 feet-
gauge, by which it is connected directly with the mill bins
Sidings are provided both inside and outside the mine.
The ore and waste rock from the mine is conveyed by horse—.
traction in s;dg-tlp trucks (1 cubic yard capacity), four to
a train. Stoping commenced at 57 feet from the entrance
where the first rich shoot of ore came in. About 25 feet
width of ground has been taken out from tunnel-level and
gent to the mill. This shoot is 75 feet long, measured along
the tunnel, and has been stoped out 30 feet above this level
the width in the end being 25 feet. At 120 feet from the
entrance the drive is 17 feet wide. The intervening ground
has been almost completely stoped out from Gabbedy’s
workings. At 287 feet ore has been taken out over a width
of 16 feet; another shoot of ore came in at 365 feet, and
continued for 50 feet. This shoot, like the others g;'adu-
ally rose from the tunnel-level, and was stoped out 30 feet
up. Barren country comes in 25 feet north of No. 2 rise
and continues almost as far southward as No. 3 rise, which
is being sent upward to connect with the intermediate level
Rich galena-chalcopyrite ore came in at this point, giving-;
place to galena-pyrite ore as the drive is continued south.
eastward. This is one of the longest shoots of ore in the
mine, but is very irregular in metallic contents. Tt has
been stop.ed out 25 feet wide, over 100 feet long, and about
30 feet high. At 545 feet from the tunnel entrance branch
veins have been followed south-easterly 125 feet further
and in an easterly direction an “ indicator "' vein has been
driven on 144 feet. About 80 feet from the point of junc-
tion of these drives a large quartz formation with 6 to 8
inches of clean high-grade galena came in, and continued
for 20 feet. This vein, of exceptional richness, was limited
to the height of the drive. In the roof a thin veinlet of
galena shows, and appears also in the face of the drive a
few feet further on. The lode-formation in the end of the
drive is composed of brown and green stained quartz and
quartzite, carrying irregular blebs and veinlets of galena.
On the west wall fine-grained conglomerates or grits, very
much silicified, occur. The quartz here contains gold in the
proportion of 1} dwt. per ton. .

The east drive follows a galena indicator for 144 feet.
This is the fu.rthest. point southward reached by the tunnel
and is some distance beyond the ecrown of Round Mountain,
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From this most southern point a crosscut was sent in 43 fwr[
in a north-easterly direction, intersecting a very strong and
rich lode-formation from 13 to 16 feet wide. The work,
which led to the discovery of this ore-body, was carried out
subsequent to the visit of examination. - The reasons for
undertaking exploratory work in this direction have been
outlined in an earlier paragraph. This lode has been driven
on over 80 feet, and shows an average width of 16 feef.
Selected pieces of galena from this lode contained silver
at the rate of 360 to 930 oz. per ton.

No. 2 tunnel workines, 70 feet vertically above No. 1,
consist of a long drive and various crosscuts and rises on the
same ore-bodies developed in the main workings below.
This drive commences also on the arch of an anticline, im_d
as it continues south-eastward each succeeding ore-shoot 18
passed through. From this tunnel comm.unication \vihll
the No. 1 and with the surface has been made by means oi
rises. West Coast Range conglomerate has been passed
through, 70 feet above this level, in the rises communicat-
ing with the surface. Galena is contained in the overlying
conglomerate at the point of junction. At the end of t-_hﬂ
tunnel, nearly 500 feet from the entrance, only a few vein-
lets of galena show in the quartzite rock. Nearly all of the
ore above these workings has been stoped out.

The continuation of the anticline followed in the above
workings has heen developed on the opposite or west l;a1|k
of the ereek in No. 7 tunnel. A crosscut has been driven
67 feet in a south-westerly direction across a poor flat vein
underlaying with the drive. In the magazine chamber, at
the end of the crosscut, a lode has been cut with bands of
galena up to 7 inches wide, which is the k'()tli:lllllafi()ll of
a 3-feet lode crossing the creek at the top of the small
falls. This produced principally seconds, but had _some
clean ore, and seems to be the best part of this particular
shoot. It pinches going east, but has been followed west
in the 54-feet drive behind the magazine and stoped out.

Nearly 200 feet south of No. 2 adit, along the Lorinna-
road. east of the ereek, a dark belt of altered country about
100 feet wide is exposed in the road bank., It contains a

formation of slate and quartzite 25 to 30 feet wide, slightly

mineralised with ga and econtaining a considerable
amount of pyvrite. It forms an anticline, and its continua-
tion ['x:'«'nhnl.)i'}.' passes through Sale’s quarry on the western
side of the ecreek One band of shale 6 inches thick in
this anticlinal fold is found to have heen almost com
ly replaced by ite, which occurs in oolitic form

The small unattached globules are oval to elliptical in
shape, and about 1 millimetre in diameter. They may
represent the cast of some obscure organism.

The quarry is a small open-cut excavation about 140 feet
above the ereek, and about 20 feet wide, cutting obliquely
across the bedding; the.true width of the exposed beds
being about 9 feet, of which 4 or 5 constitute the mineral-
ised formation. In this are small veins of galena and
pyrite, concordant with the bedding-planes for the most
part, but also branching irregularly. A little fair-quality
milling ore, with occasional clean galena, has been obtained
here, but the face exposed at present does not look quite
so good as the stone which has been broken out would
indicate.

There is, }l(,!\\'t"\'l‘['. here an undoubted line of ore-
deposition, possibly of some wvalue. This line of lode is
probably indicated in the water-tunnel by the veinlet cut
at 190 feet from the entrance.

On the Lorinna-road, 400 feet south of No. 2 tunnel, is
a small drive 25 feet long, bearing 57 degrees east of south,
into the hill in a s}'lﬂ-‘lilfﬂ! trough between two arches. On
the south wall ate one or two clean galena-pyrité veins in
a quartz gangue, but these seem to have pinched out in the
end. On the west side of the creek, opposite this line and
about a chain below the falls, a tunnel has been driven
north of west for 30 feet under the third anticlinal arch,
but no galena ore is wvisible. Lower down the creek,
between Sale's lode-line and No. 1 tunnel, a small drive
has been sent into the east bank on some veins of galena.
A little fine-grained ore is showing inside the entrance, but
the end seems to have verged slichtly to the south of this.
The formation exposed here, if ]‘l'nlrs;i};q-d westwards, would
conneet with one below the boarding-house

About 3 chains south of-the mill, on the east bank of
Claude Creek, a chalcopyrite formation in shatlered sand-
stone has been exposed by a small trench. The chalco-
pyrite, with ]_n_\'z'ir"‘.e'uui silica, oceurs as disseminations and
thin veinlets in the crushed part of an antielinal fold, which
1s considered fo be the northwestward extension of the anti-
cline containing the main ore-bodies. The strike is 60
degrees west of north, and the limb on which the ore is
found tli])S 45 degrees south-westward. The average con-
tent of the ore is equal to 1 per cent. copper. .

In another thing-pMne. dipping 45 degrees north-east,
a band of galena is exposed. This oceurrence is just above
the road opposite the copper prospect., Claude Creek, for
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some distance, flows along the axis of the main anticlinal
fold, which appears here in a deep depression.

() Production and Ore Reserves

No accurate statistics of the production of the mine are
available prior to the commencement of operations by the
present company, which was organised in 1907, and regis-
tered on the 26th July of that year. The earlier works
of the company were confined mainly to exploration and
development, and therefore it is only within 1'0-:ﬁnp years
that production has been at all extensive. In 1908 and
1909 several parcels of ore, amounting to 67 tons 11 ewt.,
containing 29°1 oz, silver per ton and 48'3 per cent. lead,
were broken at the western workings and shipped to
smelters. Since then production has been entirely from
the eastern workings.

ot ry Net Valas ab
Net Dry Bilver Lead Net Value a

Period of Produc-

tion. Weight the Mine.

F s d.
30320 5 10

1907 to March
J1, 18918

April to Septem- 234- 1078 6,025 24 126337 2,298 4 3
ber, 1918
Total 3,147 7810 13085288 | 1718665 | 32,618 10 1

Since September shipments totalling 120 tons have been
made, but no returns are to hand. The average grade of
the ore exported is equal to 41°25 oz. silver per ton, 54°69
per cent. lead; and is worth at the mine £10 Ts. 3d. per
ton. The ore has a fairly regular gold content, amount-
ing to 2 dwt. per ton. In the statement of production and
value mention was not made of 121 oz. of gold for which
the company rec pl‘.‘- payment. The Sulphide Corporation
Ltd., to which the ere is sold, pays for gold only on those

lots containing more than 2 dwt. per ton

The extreme irregularity of the ore-bodies precludes even
an approximate estimate of volume being arrived at. Prior
to the recent development in the south-eastern portion of
the main workings, the actual reserves of ore were sufficient
only to keep the milling plant in operation for about five
months. It 1s l!ll!)(hsll]' to estimate, at this stage of
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development, the quantities added to reserves by the dis-
covery of the south-east ore-body. but the indications are
such that this may be regarded as the most important
development in the history of the mine.

The eritical worth, below which mining at a profit cannot
be counted on under prevailing conditions, has been put at
the low value of 10s. per ton for crude ore. In arriving
at this figure allowance has not been made for interest on
capital outlay. but all ordinary costs have been taken into
account.

(g) Milling.

The following description of the milling plant and the
method of operation employed at this mine is taken
directly from particulars supplied by Mr. J. J. Andrew,
assistant manager Ior the company :

The mill is designed for the treatment of 60 tons of ore
in eight hours. Iulurmg the wet season (March-Oectober)
the milling plant i1s driven by two Pelton wheels operating
under a head of 200 feet of water, which is conducted from
Claude Creek to the mill by water-race and pipes.

One Pelton wheel 18 connected with the rock-breakers
and rolls, the other with the jigs and concentrating
tables, thus ensuring regular and steady running of the
concentrating units. lhuuw the dry season (November to
Fehruary xllllll\]\t'\ the nnllmu m.u]nnvlv 1s driven by a
National suection pmdu:tr gas engine of a0 h.p., the gas
being produced from wood direct from a |"U-h.[n_ Common-
wealth gas plant.

Ore 1s delivered from the mine to the mill storage bins,
which have a capacity of 80 tons, in side-tip trucks by
horse traction.

In the process of milling the ore goes through the fol-
lowing stages of treatment:-

(1) From the storage bhins the ore gravitates to two
automatic-feed tables or pcrforuted shakers,
holes 1} inch in diameter, the oversize going to
two rock-breakers (one of the Dodge, 1119 other
of the Blake type), set to crush 14 inches; the
undersize = passing thrmwh the ° perforated
shaker joins the product from the rock-breakers.
First-grade lump ore passing over the auto-
matic feeder is picked out and bagged.

(2) The product of the crusher, with the undersize
from the perforated shaker, falls into a set of
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coarse rolls, which reduces the size to }-inch:
and is then conveyed to a series of trommels,
where 1t 12 s1zed

(3) In the first series of revolving trommels the
crushed material is separated into the following
sizes: 13, 3, and 14 millimetres, and HIEI](‘::‘
conducted fo five sets of jigs each of four com-
partments The jig screens are 1} millimetre
larger than the corres ponding trommel’ sereen.
The product of the first and second compart-
ments is of marketable grade, that of the third
and fourth being returned bv elevator to the
fine rolls. :

(4) The finely crushed material is then conveyed to the

second series of trommels, in which it is sepa-

rated into four sizes bv screens of 5, 3. and 11

kst
millimetres in diameter, thence passed to four

Jigs of corresponding sizes

(5) The slimes passing through a spitzkasten are run
to four concentrating tables, two of the
ilfley and fwo of the Card type, the coarser
produet ing over the former and the finer
over the latter. The second-grade produet of
these tables is returned to the spitzkasten, and
thence run on to the tables for further treat-

ment

) "‘.1“1‘.!”1!"!‘! -

Provision has been made, by the installation of modern
appliances and by the I!:ixl|ll'_:-!ll of a well-devised scheme
of operations, for the most economical exploitation of the
ore-bodies. Surface expenditure has not been unduly
heavy, and is sufficient for all requirements at this stace
of development ; o

_Tl_u* most important mate asset of the «-nu‘lx:m\' is the
milling plant already described in an earlie pdmﬂ'mph
The mine e quipment consists of an Ingersoll -(ll[}llil]]lld air-
compressor plant capable of supplying air up to 100 Ib.
pressure per square it

h to ten rock-drills of the hammer
type; a National suction-gas engine of 120 h. p., provided
with gas from a 135-h.p. Commonwealth wood producer
plant ; and seven rock-drills, five of which are of the Denver
Dreadnought water-drill type, and the remaining two are
telescope hammer drills (W augh’s patent)

Accommodation for upwards of 40 men is provided in
well-appointed commodious huts. Other buildings include
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e, workshops, and engine-

the mine office and assay

}:!I!HH.-
(1) Water-supply

This mine is favoured with a water:supply capable of pro-
viding power suflicient to drive the milling plant for eight
months of the year The supply is drawn from Claude
Creek, and conducted to the milling plant by water-race
and pipes. The water is brought along the hillside to a
point 200 feet above the mill, The conditions for con-
servation are unfavourable, and there are no other per-
manent streams in the locality from which the present

supply can be augmented.

(7)) Exploration,

The ore-bodies of the Round Hill Miné present so many
peculiarities in their mode of occurrence that the work
exploration and development has been attended with the
oreatest uncertainty. Their occurrence, at the apices of
¥ ]:-Lrp'\-—;-fnfui--wi beds between more composite layers
of hard quartzite, limits their lateral and vertical exten-
sion proportionately to the depth of the weaker layers;
and their pitch in the plane of the :mtir'.m:g'l axes renders
their location at any particular elevation a matter of con-
siderable difficulty. For instance, it is gl !v possible, by
axes of the Tm 15,

deviating -‘wh:.\' from the strike of th
to pass .ll(musu le the ore-shoots without receiving any indi-
cation of their presence, and in like manner, owing to their
high angle of pite :h, their location by crosscutting may prove
q_-\tn-mcl\ difficult. An aid to their location may be found
in the distinction between competent and inecompetent
lavers, the former being recognised by their homogeneity
and the greater thickness of the layers; the incompetent
beds -~u:|1uimu_g the ore being made up of thinner and
weaker layers, some of which are thin shale bands

The ore-shoots operated from the main worki
tes, and there

oS :Em not

Oore are

penetrate the overlying conglome
not found outeropping at the surface

Further exploration should be directed towards the
north-east and also along the axes of the folds south-
easterly. Less immediate work would be to crosscut south-
‘.«'r—-‘u'-'l' to intersect the 1)11,1“07 anticline Tl.t‘ mrurna.i-
tion ,ille.mx cained will enable the company to select the
most advantageous position for the shaft when sinking below
main level is decided upon. The extension of the cross-

r:
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cut north-eastward should enter schistose porphyroid
country within 300 feet.

. (k) Mining.

One of the most striking features of the later develop-
mental work is the small extent that has not directly pro-
duced further additions to the reserves of ore. Such are
not the results of chance, but of the close study of these
peculiar geological formations. At the beginning of the
present: system of exploitation, it was the practice to stope
out the barren ground lying between the tunnel roof and
the ore, but as the shoot. gradually rose higher and higher
above the tunnel, the depth of barren country became too
great to be economically romoved, in comparison with the
advantage gained in working after the mammer of ordinary
stoping.™ TIn the strictest sense of the term stoping is car-
vied on only in a minor degree. Owing to the shallow
depth of the shoots, each stope 1s in reality a drive carried
gradually upward along the piteh of the ore hody. Extrac-
tion cost 18 of necessity greater than that of mining an
ordinary lode. The lateral spreading of the ore from the
apices down the limbs of the anticlines. with a large pro-
portion of barren material between, makes it necessary to
take out very wide stopes in order to recover all of the ore.
Some of the stopes are from 20 to 25 feet wide. thus adding
considerably to the cost of extraction. This cost is greatly
offset by the natural facilities provided in operating entirely
by means of tunnels, and also by the adoption of the most
economical methods of mining and treatment. The mine,
of its kind, is one of the best equipped in the State, and
reflects the greatest eredit on the manager and his staff
for the technical skill and judgment displayed by them.

(7) Origin of the Ore-deposits.

The origin of the ore-deposits is directly due to the
heated aqueous solutions which accompanied the intrusion
of the granitic rocks outeropping at Tin Spur, 1 mile dis-
tant to the south-west. The presence in the ore of bismuth;.
which is more characteristic “of preumatolytic econditions,
shows that the temperature and pressure of the solutions
were cousiderable at the time of the deposition of their
mineral contents, and also that the solutions had not
migrated far from their source. The presence also of so
much copper and a little gold is indicative of the outer limits
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lyti e predominance of
of the deep pneumatolytic zone, but the NP[“’“.m:lhlnou;
the galena constituent shows that hydatogeni }(_(}1 :_ s
racdl P : - i e, 18
pre vailed Pinite, a common component n!}1. 1{2 o o
. 1t i : hic s alsc
derived from the decomposition of topaz, which 1: e
: 7 = 11 - 3 » 3 ¥ On S S
indicative of pneumatolytic conditions, and hll(__|f__‘Ebi\ Jm
) oy f 5 4 . q deeper
possibility of tin and tungsten ores being found at a deej
083 ¥ 5
level.

{(m) Conelusion.

At this stage of development a proper ;51)5;1-91-121.t.1f11} (])irntl;lz
|"”Bt|1ié’l“(,1‘£‘srl’_)f this mine _n‘{nmut be formec ‘]{.lh]',:zo i
based on the present mmill‘xcms Io:uis‘ n;w, u‘n }, rpmrw,l
bounds of conjecture. The mine h'rl:-'.llli s,-] lflillt rm.‘enﬂ.v
save that inestiniable guantity [JI‘()VI‘L[PI-] 0y 1(} o \
discovered ore-body now in process of ‘{“"9!”1_‘“”“[ 5 s

The geological = conditions, certainly, :{19?] n:c.;.[su e
favourable for ore-deposition zl]nnu_ the :mljfﬁllm.tr fo t .}:.“ .‘.11
only within the boundaries of this pru]wr'l;\. Jl\l{ (1”..{“;‘.
their extension sounth-eastward 11) Brazen .“fj;l,: I (}:f[));{ji_;;
It is possible that the richest and most -’vxtou:-]ne 0!:\"‘1![' -\“‘h_;}
are vet to he found, and these may be sought nea the

ain f: -line to the east ; : =
“Ji']l‘l{let :‘lflllltkiok has never appeared so h!'aL'}E*. nn'd ‘thl:;:ii;
the element of uncertainty is never a‘bse!m I:l'ul.lzt }'“!.'\- ~I::,-a;“§:,
enterprise, the company may look forward with ass 1e

to- a more prosperous future

(2y—Round Hill Ertended Mine
() Situation, Area, &c.

The Round Hill Extended property now <"_|ll};‘l:sl'r~ uji‘.\.l:\:—

eral Lease T120-m, 75 acres; and |l:i_11|:-=_3l0 l(.l,;-“\‘"l'i h;nd
This mine, owned by the Roun‘d H_lll L_xrelnllecti .}:1} ;r;h e
Lead Mining Company, No Liability, 15'.51tua .‘P:;-ti? '.Thn
and adjoining the Round Hill Company’s plrnp_ e
northern boundary passes a few chains south «,:t_ s R'ougld
and the north-east corner is on the saddle _r_'onn.e};t‘mk_, s
Mountain and Brazen Nose. At one‘t-nm.a t is riot“}":ard_
leased Section T137-m, »of 39t_acres. lying south-east -
: joining the main section.
‘mgn?gfr“;:"was discovered here about 530 ’Wa'r% iaf_zu rg'
the time when developmental work was be.mg Mt“;;e Sn{ier.
secuted at the parent mine,‘ The explorai-oryl worl S
taken by the original syndicate consisted only of s e
trenching and tunnelling at shallow levels,
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(5) Ore-bodies.

The ['rmimn_llianr mineral constituents of the ore-bodies
are galena and sphalerite (zine-blende): accessory u‘ine;‘a]:‘
are chalcopyrite and pyrite. Associated gangue m.iuer'il;
are quartz, l:ﬂ](!it{:‘. and a litlle pinite. The silver ('nnt.e!(ltL
I oz.-per unit of lead, is fairly constant, while the an :
ui‘;_?'()l(I present is generally insignificant. Fagii

T'he _('uunt..ry-roc'k in which the ores occur is a tubicolar
quartzite with interbedded bands of shale. ’I:hese roci{s
are fnlded_ into a series of sharp anticlines and ‘-‘Yliclil 8
parallel with those containing the ore-bodies of the Bo\iler;i
\I\,I'l]jl Mlnn-. Th_e structure of these formations 1:. iglo;)tica(]
”;ilnl :(dli,:ltﬂdescllbed in detail in the report on the Round

-

(¢) Development.

The una_-bor,lies have been exposed on the surface by a
fnuulwr of deep trenches, and have been developed by shal
i.uwll»_-\'t.‘! tunnels. In addition to these wnrkc; 'iw')-le\:i
crosscuts h,_‘n_'f- been sent in to interseet the U‘r.v-.l')(_l(%llz‘c th
the supposition that they continued vertically clownwh-xrc‘ll
The planning of developmental work has been based 011’-[1{;,
idea that these lode-formations are of the ||(-r'l|;51! ﬁwlmle
vein type. The failure in the appreciation of the e\c;lli' :
itrm-w;% of these formations has led to muchpuwl;z
xpe e and 5 SUSYE 31 ' 1 &t
l:l[n.‘vllu iture and the suspension of operations by the com-
..r'\ 0. 3 Tunnel.—This tunnel, driven 81 feet on a bearing
35 rl(_’gre(»s west ,“" south, was the work of the (;I:ivjnasl
T)'ufhrnh_—: operating the mine about 30 years ago rrThe
lode, striking north-westerly, and dipping at a low angle to
T!J"lh[nn-h‘\\'r_‘ﬁt‘ was intersected at 40 feet from the o-l'lllfdll(‘l‘
It is composed of galena and zine-blende in about t'; \ia-I
proportions, and containsg also a considerable ,snmlmil of
pyrite ﬁm! a little chalcopyrite. It occurs on the south-
limb of an anticlinal fold. gl

T'he tunnel is situated about 12 chains south-west of the
north-east corner of the section. & =7

Open-cut Workings—These consist of a trench 30 feet
long, 16 feet deep at the end, and 4 to 6 feet wide ~'it-u-n-{-_rll
7 chains ~r.;.n[h-~a.~:t- of (and on the same fold as) \:' 3 "‘I 1
ne --Irvr}nuf.\' '[“lli_‘ ore occurs in thin veinlets .‘HI-E Hl‘tlit;
:}I.r‘llli hes in a soft felspathie sandstone formation 6 feet {‘..'irlre
The galena and blende ore is of good second-grade c uality,
from which a fair proportion of ﬁrsi‘-graliv me\:‘v be Sl!‘ll:f'l-i*:{’
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traced 100

Jing of this ore-body has been

The limonite capping

feet along the axis of the fold.
This is the most important
perty, but it requires further
its extent and value.
No. 2 tunnel workings are situated 60 feet east of, and
40 feet directly below, the open-cut. This tunnel has been
gent in 125 feet on the bearing 52 degrees west of south
through hard, folded quartzite. At 89 feet from the
entrance mineralised country, containing much pyrite and
a little galena on the couth-west limb of the anticline, was
intersected. These veins were driven on 44 feetin a north-
westerly direction. Very little galena shows between the
bedding-planes of the folded strata. The ore-body exposed
on the surface, like all of those contained in these folded
strata, pitches north-westerly at a flat angle; therefore
these workings are too far south-eastward to intersect the
soft beds in ‘which the ore occurs. Large ore sheds and
bins have been erected in preparation for a large output.
The No. 1, or main, tunnel entrance is 70 feet on the
west 'side of Claude Creek, directly below No. 3 workings.
The approach is in the face of a high cliff of almost hori-
zcmi:|l!y—ln-«hiw,i quartzii-e. This crosscut, which is 179 feet
below No. 3 tunnel, has been sent in 323 feet on the bear-
ing 456 degrees west of south.” In the first portion of the
tunnel the country-rock is only gently arched ; at 200 feet
sharper anticlinal folds have been penetrated. Near the
end quartz veins 6 inches thick occur on the bedding-planes,
and they are found to contain blebs of galena, chalcopyrite,
In the face quartz veins have traversed the
and the rock itself has undergone
After blasting, gases are
swells and breaks in flakes

ore-body exposed on the pro-
development to determine

and pyrite.
rock in all directions,
almost complete silicification.
emitted from the rock, which
as if under great r'm'n];vreeasiw_- strain.
This tunnel was driven directly below
cutting the ore-body expose
The workings may be ﬂnple_\'nd at some
1z the southern ore-body, which
o north-westward, but they are
to be of much

No. 3 adit, with
the object of 1 in those workngs
at this lower level.
future time in developir
pitches at a very flat angl
¢ below the level of this ore-body
the remnant of a more exten-
portion of which has been com-

even too far
use. No. 3 ore-body 18 only
sive formation, the northern
pletely removed by denudation.

There are indications of another ore
Gossan shows on the surface,
as accumulated therefrom in a small

‘body 3 chains fur-
ther westward. and 4 feet
of iron oxide silt h
depression in the hillside.
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Near A. Carlson’'s house on this section, tinstone has been
recovered from soft sandstone detrital material. The source
of the tinstone has oot been located; probably it will be
found in soft, rubbly sandstone beds similar to those at Tin
Spur. -

() Planning of Mining Development

The fall of the hill northward of the No. 3 tunnel is
greater than the pitch of the ore body, therefore the gquan-
tity of ore available from this source is very small. The
southern shoot, on the other hand, has heen little affected
by denuding agencies, and presents many encouraging
features. The shoot should be trenched on northward until
the trench becomes too deep for economical work. This
will give an idea of the course and pitch of the ore-body.
FurtWer exploration should be undertaken by sinking shal-
low shafts about 50 feet apart along the north-westward
strike of the anticline. This would provide all the infor-
mation necessary for the selection of site for a tunnel, by
which means the ore-bodv can be exploited to the best
advantage g

(3)—Section T13T-m, 39 Aderes

This section, now vacant, was at one time included in
the holdings of the Round Hill Extended 8. and L. Mg.
Co. It is situate east and adjoining 7120-m. Near the
boundary-line of these two sections several deep trenches
have been cut across ferro-manganese formations, which
appear to be on the main line of mineralisation. The most
easterly trenches are in limestone rock containing a con-
siderable amount of pyrite. This trenching, performed by
Alfred Carlson, did not reveal ore-bodies of economic
importarce.

(4)y—Nection T2%

This section, now vacant, was leased two Vears ago bv the
Round Mountain Silver and Lead Mining Company. " The
workings are situate one half-mile east of, and 600 feet
above, the Round Hill Mine. The surface is wholly occu-
pied by heavy beds of conglomerate of the West Coast
Range series. The ascent to the mine from Round Hill is
very steep, and access is had by means of a narrow foot-
track up the almost precipitous western side of the moun-
tain.
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The workings are on the south-east end of Round Moun-
tain, and consist of a tunnel driven in hard conglomerate
200 feet on a bearing 40 degrees west of south. The con-
glomerate strata appear to lie almost horizontally here,
the bedding-planes being fairly distinet and especially
noticeable on the eastern side of Redwater Creek.

This work, it is understood, was carried out with the
objeet of intersecting the Round Hill line of lode. It shows
an absolute misconception of the structure of the geological
formations by those responsible for the work. The Round
Hill lode-line passes a considerable distance outside the
western boundary of this property, and the ore-bodies are
contained wholly in certain beds of the folded tubicolar
quartzites at or near the faulted junction of these strata
with the older conglomerates; therefore there is not the
smallest possibility of discovering ore-bodies of value on
this section.

(B)y—Section T138-m, 40 Aeres

This section is situate on the south-east fall of Brazen
Nose Mountain, east and adjoining Section 7219-m. At
the present time it is not held under lease.

A continuous and strong lode courses through this sec-
tion in a direction 75 degrees west of north. The dip is
northerly at a high angle. The lode is exposed in two deep
trenches sent in north and south. Manganese-iron oxides,
over a width of fully 10 feet, show in the trenches, and
the sandstone in which they are contained is stained black
by infiltrating solutions of this mineral over a considerable
width on either side. The lode is 3 chains on the south
side of, and is parallel to, Claude Creek.

(6)—=Section 7219-m, 40 Aceres.

A tunnel has been driven 100 feet from the southernm
bank of Claude Creek towards the lode outcropping on
Section 7138-m. The tummel, which has partly collapsed,
was not carried forward far enough to intersect the lode.

(Ty—Section T195-m, 80 Acres.

At the point of confluence of Claude Creek with Forth
River a lode, contained in schistose felspar porphyry (por-
phyroid), may be seen at low-water outeropping in the bed
of the stream. The ore consists of narrow veinlets and

W
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blebs of galena and pyrite seattered through the porphyroid
rock. A small trench has been sunk on the east bank of
Forth River off the course of the lode, which strikes about
40 degrees east of south, following the course of Claude
Creek for fully 60 feet before passing on-the north side

The galena and pyrite ore oceur as replacements of the
soluble constituents of the porphyroid rock

(8)—,\'-4‘.‘”1“ T7205-Mm, 12 Aeres.

This is a narrow section, now vacant, situated on the east
bank of Forth River south of that just described. At a
point 50 feet above the river, and 1 chain distant there-
from. a tunnel has been driven a few feet in a south-easterly
direction along the axis of an anticlinal fold in '|1|;|1'Izi1‘;l
rock. Pyrites and quartz veins show on the limbs of the
folded rock®hetween the hard layers, This is on the line of
strata occurring it Round Hill

(9)—Section TL18B-m, 80 Acres ( Lessee [xtyn

This section is situate west and adjoining the Round
Hill Mining Company's property

The main fault-line passes through the northern portion
of this property. There may be seen the faulted junction
of West Coast Range conglomerate with porphyroid on one
side and with tubicolar sandstones on the other The
Round Hill belt of folded strata passes through the section
from east to west, but up to this time galena ore has not
been discovered here. Perhaps one reason is that those
ore-bodies oceur at a lower horizon,

At the time of the gold-mining boom a considerable
amount of surface prospecting was done. This work con-
sists ‘mainly of a number of trenches and short adits sent
in from the north bank of Carlson Creek. These trenches
in all cases exposed sandstone heavily charged with gossan,
and in several the rock showed much pyrite from which
the limonite has been derived. "Great numbers of small
quartz veinlets traverse this soft, friable. sandstone in all
directions, and some of them are reported to carry gold.
It seems more likely that the pyrite is the source of the
gold.

At the end of the ridge, pear the point where the country
falls sharply towards the river, numbers of pot-holes,
trenches, and shafts have been sunk along the bank of

Carlson Creek. Gold and tinstone have been recovered
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from each of these, but not in payable quantities. The
vold is fine-grained ; the tinstone is brown-coloured and
;Isn ﬂn---grai'ned. The detrital material from which thpfe
minerals have been recovered is made up almost exclusively
of soft sandstone

(10)— Wilmot .\'J‘l'?‘ff'—.!',urri Mine : Seetion T153-m, 80 Acres
(Lessees T. L. Johnson )

This mine is situate on the east bank of Wilmot Rn'e':‘
about a mile west of Bell Mount. Galena ore was dis-
covered here in 1893, during l}le boom days of Bell M:mu(.
diggings, which lie one half-mile to the m_mlh-_wa:ﬂ ward. -

No. 1 tunnel has been driven in a direction _srmth 50
degrees east for 40 feet. This tunnel 18 ;1111;1}1 100 feet heima:
the summit of the hill. The country-rock 1s hard 111hu-«>lm
||u:n‘l';.itp, certain beds of wh@c?h are traversed by irregular
veinlets of galena. These mineralised lavers occur on the
limbs of an anticlinal fold, in exactly similar l'm']_u:\lm!l:; f)
those existing at Round Hill. The vein here is about 6
inches wide, and poor. _

A small vein cut on the track 50 feet below the summit
of the hill consists of pyrite contained in “A'l“‘”"z matrix.
Similar formations are exposed in the clhiff-face s'-szb\_\’nr‘.i.

No. 2 tunnel is 75 feet below and 70 feet north of No I‘
This tunnel has been driven 70 feet east at an ’:mgl';‘- n‘wr
about 40 degrees with the strike of the ore-body. T'he lode
consists of brecciated quartz material, 2 I'Pvt‘ thick, carry-
ing galena-chalcopyrite ore of fair grade. T h.n dip of tl;e
limb here is 45 degrees south-westerly, and l..hr_- :abr_ike is
north-west. The tunnel passes through the formation at
the approach, and then follows ‘;1l01}_=_: the very ﬂa‘T vein to
the end. The brecciated material is composed of angular
quartz embedded in black puggy material. Tt appears timt
this vein of ore occurs on a flowage 1';4111!.‘ and therefore
the apex of the anticline will be found at a higher e}e\'at:on.

This and other small vems contaming fairly eclean
galena-chalcopyrite ore are exposed in the face of the cliff
above the tunnel. i

Samples of ore from this mine were submitted to the
Government Assaver, Mr. W. D. Reid, who reported the
metallic contents as follows:—

Copper, Silver, Gold

dwt
("lean galena S o
Galena-chalcopyrite ore
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Future exploration should be designed according to the
plan outlined in the report on the Round Hill Mine.

(11)—Section T851-m, 40 Acres (Lessee: F. F Blyth ).

This section 18 situate on the north-west fall of Mt.
Claude, about 14 mile south-east of the settlement of
Cethana. The old road over the mountain passes through
the eastern part of the section,

Five chains in a south-westerly direction from the north-
east, corner peg of the section, a lode-formation, composed
mainly of massive and micaceous hamatite (specularite),
has been exposed in a shallow trench. The strike of the
lode is north 40 degrees east, and the dip 1s south-easterly
at an angle of 68 degrees. The whole section is occupied
by schistose Yuartz-felspar porphyry (perphyroid), and the
hematitic ore occurs as a replacement of the soluble con-
stituents of this rock.

In Knowles” Creek, on the west side of the road., and
about 7 chains south-west of the northern outerop, a strong
ode-formation, 8 feet wide, consisting of pyrite and hema-
tite, with a little chalcopyrite and galena, has been
uncovered by trenching up the bed of the creek. Appar-
ently these are outcrops of the one lode

[n the bank of Knowles' Creek, 2 chains on the higher
side of the road, a parallel lode, composed almost f‘nt'.i’rfa!_\'
of pyrite, has been uncovered in a deep trench. Traces of
galena have been reported from this lode. This, like those
already described, is a replacement deposit.

Very large loose boulders of conglomerate, largely made
up of closely-packed quartz and quartzite pebbles, but con-
taining also numerous pebbles of porphyroid schist, are
strewn over the section. The porphyroid pebbles are
coloured brick-red by infiltrating solutions containing
hematite.

These lodes are massive, wide formations, and they mav
prove persistent in depth as well as length, but they are of
such low grade as to be of no economic value. The outlook

for this property is not encouraging.

(12)—A4 . Carlson’s Claim.

This property, held under prospector’s licence, is situate
one half-mile north of Round Hill. On the north-eastern
side of the road a gossanous quartz lode, containing ‘much
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pyrite and a little galena, occurs in schistose porph}'rold

> | S
country. - The outcrop consists of loose gr)baal;} h;);l(;:;l.ri;
papping a vein of quartz 8 111(:1;&; wide. This e B
T h 60 feet long and 15 fee

leveloped by means of a trench ¢ g and 15
: }‘-lll(i bv a tunnel 30 feet long. The trend of the

ot in. conformity with that

porphyroid is north-west,
throughout the district.

(13)—Mount Vandyke Prospéet: S r"ﬁm: 'VR‘J i );. ; }'.)
Aores (Lessee: A. C. Murfet): and Section T8I8-M,
40 Acres (Lessee: J. Overton).

These properties, situate at the foot of ;a.n-__i on l-}me_:lr;g
side of Mt. Vandyke, and 2§ miles north-east o ]')(:---1
Hill. are being explored under the direction of s t'\:‘,:'-;
port syndicate. Prospectors operating here 1:-.«:z11_\“_\‘(f1._
éi\;‘ll discovered galena, chalcopyrite, and p_.\‘rmr 11". Ali.r:lbl.'l;\:
veins in porphyroid rock, but failed to 1-u{nt_i= .d]h_\‘_ .(111_;
of value. Their work has been extended by furt 1;1‘ .
coveries, though -of an unimportant character, by
present lessees. i 7 s T P

The ore-body consists of g;ill‘llrl'. C l-l_‘.\clp_\rllht,. 3 E
3 little covellite, disseminated throug
(porphyroid). This ')"""“'f""“ﬁe
is in the nature of a metasomatic }'{"i!lkll_‘e!ﬂ-t"l-i.t -,»'f‘tka
soluble constituents (mainly calcite) o the enc.-hlmgr‘llacft.
In addition, there are one or two narrow qnnzt]znt,ﬁl. ?le
veins, which carry blebs and stringers of galena and chalco

pyrite, and also a
schistose felspar porphyry

yyrite. s
i Developments consist of a llei'?}i cross-trench «'.1?1(1 ?;ui LP;.;(ii
ing off it along the Q_Il?li't-z-i“di\'ll.l? vein ; and u’hma-} m'r}{.;
driven 40 feet on a bearing 65 degrees west mls‘ml’ 1'-19 gud
schistose prophyry passed th rough -_‘nl:t-ultl?.}:l}f‘z cops(:k : ¥
pyrite sparsely disseminated through the sc ‘1: m-le ’tp}o‘[‘cﬁ;{]a
the point of its intersection 111:‘- lode is poor, -;L]~. (-id-.-:. ;-mi
to reports received subsequently, a vein b u'u‘ ui.v- \\\' ,l-i.; 7“-,15
taining fair galena contents, !133 dm‘elo]l)eu]- as t 1’91\11 e wes
carried northward. Some ol x_he ore 18 !epurfu l)--ti =T
9 oz. silver and 1§ dwt. of gold per ton. These operations
have been carried out-on Lease 1897-m ‘ L

On Lease T898:x a small tunnel has _he-en _{Irlvﬂl ..;1_ It_pﬁdJ
easterly on quartz-calcite veins contained m1 [‘1.0?1)' "‘;—)1[:::).;
schist. These veins are 6 to 8 inches wide, and carry b

of galena.
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(14)—The Thistle Mine : Section 7140-m. 40
. = 4 . A0
G Rl huﬂu_

|
Aeres ((Lessee

(a) Situation, &c

This min rigrd

This e, originally worked for ‘ i
S nally ted for gold, was discovered by
i et I‘AI‘o]m Campbell during the boom ]'9:'10('1}
i p‘i\-‘.,,,',i](.r};‘“gh It is situate on the northern fall of
the Lori 1se, three-quarters of a mile south-w ST
he Lorinpa Bridge. Wi i

(%) The Ore-bodies

I'he ore is composed of galena
and pyrite, with a subordinate
miiver a ¢ ‘

I.II. and z‘_fmlc.l are also present. The silver t
e ot e sil content 1s 1n
gol :I_. portion of half an ounce per unit of lead, '\‘.L
gold 18 fairly constant at 2 dwt per ton S Eman:
ey dwt. per ton.
e h minerals oceur well ervstallised and
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Samples of the cleaner ore showed by assay the follow-
ing contents : —

Description of Ore. Liead Silver, per Ton. | Gold, per Ton, | Arsenic
Per cent. ozn. dwh. gr, or. dwb, ur. Porcent
(Galena and pyrite 37-3 26 2 16 SRR A
Galena 70°0 26 16 0 0-19 14
Galina-arsenopyrite | 4270 20 "0 7 g 310 10°2

The lodes are very gmall. No, 1 and No. 2 are 2 inches
in a formation 2 feet wide: No. 3 is'9 to 12 inches wide.

[n a long trench up the hillside southward, another
auriferous gossanous outerop has been intersected, and may
prove to be the capping of still another galena-bearing vein.

The fissures i which the ore occurs strike almost at right
angles to that of the bedding-planes of the tubicolar sand-
They are sharply defined and continuous, but
been determined. It may
persist in depth in pro-

stone strata.
the actual lineal extent has not
be safely anticipated that the lodes
portion to the lineal extent.

(¢) Development

an old tunnel driven 30 vears

Developments consist of 3
number of

aco, another adit crosscut 30 feet lower, and 3
irenches and shallow shafts.

Vo. 1 Tunnel.—This is an adit crosscut sent in 42 feeb
from the entrance in a direction 50 degrees west of south
No. 2 lode is cut at the entrance to the tunnel, and No. 3
good second- grade

at the end of the crosscut, showing
{8 degrees

galena and zine blende. This vein is driven on
west of north for 35 feet, then degrees west of north for
55 feet. The ore did not continue northward, but the end
shows much gossanous sandstone, which contains an appre-
ciable quantity of gold. This ferruginons friable sandstone

contains a white incrustation of

arsenious o~ide occurring as
facings on joints and in caverns, with also crystallised
quartz Bands of shale occur interbedded with sandstone.

This tunnel has only 10) to 50 feet of backs

Yo 9 Tunnel.—This also is an adit-crosscut, commenced
in 1916, and advanced to 1ts present position this year. The
crosseiit, sent in on a bearing south 37 deprees west, inter
sects No. 1 lode at 12 feet and No. 2 at 75 feet fron the
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tunnel opening.

on a bearmg south 43 degrees west, and intersects No. 3
lode at 63 feet, or 138 feet from the entrance.

OUn the eastern side No. 1 lode shows 2 inches of clean
galena in a short cuddy; on the western side two veins of
galena each 1 inch thick, separated by heavily mineralised
sandstone 2 feet wide. oceur. No

lode is driven on
south 25 degrees east for 40 feet.

The ore shows well on
the west side of the crossent and also along the roof of the
drive on the east side, the clean galena being 1 to 2 inches
thick. In the east face. zine blende, arsenopyrite, and
pyrite are the dominant components of the ore. The lode-
formation is 2 feet wide, and is encased between sharply-
defined hard walls, which show much selvage and brec-
ciated material.

In No. 3 lode, which dips here at 65 degrees south-
westerly, the ore occurs in two parallel bands, in one of
which arseniopyrite predominates, in the other galena. One
to 2 inches of clean galena show in the roof of the crossecut.
At the present time this lode is being driven on south-
easterly, and shows in the face 9 inches of
material.

This developmental work has produced
grade ore and 30 tons of second-grade.

good-grade
3 tons of first-

The greatest obstacle to the advancement of this mine is
le remoteness from a railway. The ore is either packed or
sledged to Lorinna-road. 14 mile, whence it is carted 15
miles to Staverton railway terminus. The freight is'a heavy
charge against galena ore containing only from 25 to 35
ounces of silver per ton. At the pl'i‘h‘t'llt. time the arseno-
pyrite content, if separated from the other components, is
readily marketable; and this fact must be taken into con-
sideration in the planning of a treatment plant. At this
stage developments do not warrant any surface expenditure,

and the lessee iz advised to concentrate attention on
exploratory works,

(C)—TrE Gorp MINEs
(1) —The Bell Mount 6 oldfield
(a) Introduction

The origin of the gold found in the detrital material at
Bell Mount diggings has for many vears excited the interest
0 prospectors, mining engineers, and others. An endeavour

The crossent is continued from No. 2 lode
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i 11 1o report to present a
has been made in the following report to pr Tb" e
: : T e 1a, an
statement of facts relating to tilc:- origin ml ‘“1-['1(, L ot
- i'rl it is hoped will be of considerable use -.:” - i H'”_
whnichn, 8 ( 2, = ! > ) ; 16 avails
development and exploitation of the deposit. 2 rptd
able evidence, gathered from t_he observations 3,gitmn .
\;-'r-l.t'mw. and from every other reliable source, 1:1 ;]\ ez
b thi 181 3 are 4 estl1-
that obtained during this visit, has been ‘carefu dhgtae
sated and sifted, and has produced sufficient data 1
T\'hl:‘h a definite hypothesis may be advanced

(b)y Area, Situation, &c

3T £ 3 ’ ln‘)
sold d ‘mes occuny an area of only 12
The Bell Mount gold diggings occup) L e
10TE and are sitnate at the southern-side .1 i 34 I Lo
1 it . f rnshi a. JF
il th-westward of the township ol Moina W
1 mile north-westwa R e
v liscovered here by Maleolm Campbeil ] '1{')0 beve:
ety { 7 rear yre than 10U en
i at and o following vear mu 00 1
uring that and the g 2 Blradra SUSUREE
: re actively engaged on the field. Bince then ﬂ]u digg ngs
v g 1 o are visitec oW Oniy
have lain more or less dormant, and .nre \LinerB nl«l i
hl\- itinerant prospectors In the year 1901 the le ]_1.‘ Lbl
3 g 3 1 ' v 4¢3 C3 4 . 153 1 y
Hvdraulic Gold Mining Company was Iormec -'\\,(,1\-‘ s
s : ? : 1 v, £
biect of handling the large quantity ol ¢ omparati 1
O ]}m‘ ( € g L 8 5

] i i exXploit
grade alluvial ground which proved unpay ?:JI{.,IJ\‘OI,]{T;!,-IJLE
by ordinary sluicing liletlh_nls. A \\'nl;r!“-.t:}a],.tm‘_\.nr‘i}i b
length, was constructed from the gol I(il .-]Ih;m-‘,}. o
RL\Tu--l'. but owing to the “}]‘T"r""f-“\ ‘ﬂl .lmnt.“{ﬁ l,hi:.:t"l\'g-
work had been advanced within }-mile of th i

operations ceased.
(¢) Description of the Field.

: ) ¥ TVl " ("=
The diggings are confined to a sihalh;;\ .“;1(:1,:;11;:‘:\11&15?;!
shaped basin. bounded on the north I.)_\' l.uf* ”P —.,“m-ni;; 2
the east, south, and west by sllnull spurs, 1[ :!‘,.w.] i
w-!nvi: are only from 60 to B0 feet :11)0\;; mﬂ:i\ (mr;p A
e g 5]’;“""- "7?‘;'“'32"‘] AII!)I}(:] H:l‘opzt I;‘;-Hh;r ré-ig;(»ply-
. ; of hard sandstone, @ f i steeply.
lt:i::.ijll'i?:dtl1Pﬂb;asil1; on the north the ground 1.1-%?15 ir}'::.l:fiollljz
t(V} the foot of Bell Mount, i\_ud on the ea-s;t. :lm ;')0[10\.‘-.; Yl.}e
is very gentle up to the W xlmr)t.vrn_;ld. '\\ 1'1(': e n.{ %
saddle dividing the watersheds of tributary stre: 0
Wilmot and Forth Rivers. g gL
‘\ H:f\\-:lra‘ll creeks flow through the (lepius!tA :r]::;u[“::l::l
stream. Bell Creek, after having re«‘el‘\:mki sm‘iqeq 2l
Bell, Poverty, Mosquito, and Basalt (:lee :13 }"o‘i;] At
south-west corner t.hrougl? a narrow gufge Lo l. o hdte
River. The watershed of these creeks comprises 0
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area of auriferous

R it o ,:”,\.mj }_rll'mm(i Bell, Povertv. an
material, \\'}11'11'('}“1‘b |r~l;jr*€l‘m‘i:”é‘} }'.'"h large mounds of (i"”;:;‘:f
bye \;-:e-manml‘e(i.“-lith. rT[.}P source of the creeks, are found 1:.;
s : L e rif.igfs lz=:lding up to Bell Mount
being composed (1; g;;:tl-t_.'%“ feet high, the upper }lot‘ti(»ii
; com] drift, while the lowe
.'lv_y‘lﬂ-nl to sub-angular detrital material s

The wash is composed for the nmstl 5

is made up of

SRl b ctiak i g part of angular to
- g r fragments of tubicolar sandst 3 ¢ gt
o Hs it : " sandstones and con-
basalt, \'!ﬁill-(lll'tz'fy : ] porphyroid (felspar porphyry)
artz, and quartz-epid ir un'
ool r juartz-epidote in lesser ¢
nanganese plates, fr | o Lo
E i - s, from +-inc %% i -
commonly found ql rew s (st A, e
L strewn over the surface and in the
1 : al, especially on West Spur e
n the wash sre g
guartzite »t—"-lxmhltjjﬂnp are many well waterworn quartz and
LT I es, derived prn])ah]\' from disinteers 2
g ‘}‘ lfl]“‘ boulders. of which there ; s 5
in this basin Ve: i g
ward "rf:m i.l p:;mr,‘““ﬁr!“”“ Creek, 10 chains north-east
s :i, 1omestead, enormous boulders of tuhi.-ﬁﬁ i
o “.‘ J..‘i_ (j(mglouwrah' stand out prominent] }("”
the weistal Jevel s & mtly above
in other parts ,C:I} thf? surface. Similar boulders are :r'mlr(-’
mile east w‘ ,)- te field, and they are found a quarter of
1 al arda D1 1 \ : 3 - =3
“r”!)f'm” o t]lfl‘- on TI}P other side of Wilmot-road r‘“r
\"e-llm--(i—h'\ 1 "T]”nll of bold erags 70 to 80 feet al ; ”;‘-
g al level, a < p ) Y
e jht.' b-r‘l!l(ibt[]]l{’ of which they are ln-;rﬂ\'e " 3
f.lru.-]\-' n.lmv,.11n( Irlal»iv. and is attached to {‘(l[]\'rI')i“:.L'H;l—
&% L e i 5 :
o up of sub-angular white pebbl ; oo
with an oceasional- well waterw Li ibles of quartz,
nrob: = aterworn 1K - : ] i
] ll'lil.}h]_\ from the older r-ulmlumvl“npq'l R aeived
gold-bearing quarts: i ekl o
: . g quartz veinlets, which are
lormation ooty

many of large size

This rock contains
arranged in parallel

The bedrock :
rock varies i
the s wek varies l‘]l;u';;r'tt‘] from ].;\“” to )ti t
f 1ortherni en . . . ! ) At
o ri {]n(i of the field it is a !nwilil(l'{ll : 1 .
8¢ ¢ 3 - e N *rous. ciavey
oot 2 l'“-"*-”_ur\ connected with the Jimes PR )
2] d as underlying Trageny Sysrraacd nestone beds
fald, Toi Bol il Peois ‘ 1e eastern part of the
which d Foverty Creeks it is blue slaty . 3
1, in, turn, is underlain by slaty material,

T
tubicolar sandstone. This

sandstone 1s seen o ]()]J NIng -3 I e of Be d 1
13 10C 1
. ; ‘ ] al 1€ onfiuen ot
ASE reeKs; an l.lli. S norx {1 -eastward a I . egrees A
H i.. ‘“ eek : qa : ¥ aegn
] S ] INngs, near }1 S0 I].. énd of € H
- i'\f‘ Il\ L e e tithe I } o

agam at the northern corner of and

: the basin :
shale are the bedrocks $ AND, Smudsone and

The hluia
he bluish-black puggy material of Bell
£ 141 1 L=

CRET 32 Y f ]
reek diggings has been and Poverty

erroneously v - . "
tom Holes ha §a e considered a false bot
oles have been sunk in it 16 feet d ']“]NH“W

aeep without

reaciiine r}‘; T sed tn } 1 .
ACHIND T ll_g oseda true 01 ]

i ottom., "\ [i'rl?l"]\ some (;tltli

4 § )

1567

f the black puggy material, it has
swamp deposit, but 1s ]n'ulml)]y
contains a considerable

exists as to the nature o
the appearance of a clayey
an altered limestone. This pug
of \\'éil'l-('r"\';ﬂaﬂi:st'('i p_\'!'i&. gecurring in perfect,l);-
developed cubes and also in elongated forms. The pyrite
i« disseminated thronghout the mass. Inasmuch as it con-
cerns the gold-bearing wash, this puggy material may be

yedrock upon which the wash is laid down.

vnount

congidered as the

(d) The W orkings.

Bell Creek workings are the most extensive, being fully
90 chains in length and 4 chains in width, Here both the
wash and the gold are coarser than elsewhere, and on the
terraces on the eastern side of West Spur the gold is coarse
and is found from the surface down. It is noteworthy that
little fine gold has been recovered from the latter
hile at the foot of the spur in Bell Creek, only
5 chains distant, fine-grained gold predominates. Near the
summit of West Spur 20 ounces of gold, in nuggets from
} to 1} ounces in weight, were recovered recently from a
small ** paddock '’ 20 feet square. These nuggets were
from sandstone and conglomerate detritus 1 to 2
and appeared to follow a narrow tortuous course,
suggesting that the rock from which they were liberated
had been disintegrated in «itu. In this vicinity a large
sandstone boulder, which was split in two in order to facili-
tate removal, was found to encase a flat nugget of gold
gimilar in appearance to the large nuggets found in the
detrital material. The greater number of the large nuggets
of gold have been recovered from detritus within 3 feet of
the vicinity of West Spur and Bell Creek.
The largest nugget weighed 22 ounces; geveral from 10 to
16 ounces, and many others of lesser weights were also

ied. The larger are described as being flat in.shape,

one side smooth and the other jagged. Most of the
sold 1s angular, and is sometimes found adhering to
though some waterworn gold has been obtained
from pot-holes in or near the ll'l‘rt“.-‘\l‘lil creek-bed. From
West Spur the depth of wash increases as Bell Creek 1s
yrospect. taken from the deep wash (15
20 colours of fine gold, with a

very
workings, w

obtained
feet deep,

the surface in

obtair
with

COATSE

((uartz,

;-.!ni-ruzu'hml A g
feet) of Bell Creek showed
little resinous and black tinstone.

Poverty Creek workings are not extensive, being only 15
chains long and 2 chains wide. It is reported that the

wash, which is fine, has been sunk in for a depth of 3b
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im‘:!"\}\{:lt::l.:rln:l_tel.;]chim_{ lmt:oﬂm‘ This statement is entirely
i I,(.g,,r]’)i\-,:\k e bottom of the gf;ld-}w-aring detritus is at
S pouiti e pug and is not a false bottom. The depth
wash ; \n )t{n:]:r”eni‘l is from b to 15 feet. The gold and the
wash are er, and not so rich as i Oroek. it
?Hlxi:{miued tin accumpaucie:‘.ll'-;ie'];c:lg e
™ 1 Y " = .
(71(7.;-}\-:}‘:!“:,1',‘0 "(r:,t‘(ekl \;"r);::'kmus are confined to small ‘ pad
e gro nd taken out at several points along the
fi 1€ creek. The depth of wash varies greatl 't‘f'
%"Ulun to'point, ranging from 3 to 10 feet. .=\~ F;w dmlré\)q j](.‘(:tu
[,::f(uf“:t .ln}:ll(‘ :?E\’E{!l"#l] wuykmgs showed the ]JI'OS(‘III(}B-It)f ;
e '1 dllr;_,d cuysn‘im'ablv amount of tinstone. The
one is well-crystallised, gray to black in colour { is
::;'1irtllll.r't).'il'ﬁt?l' than that found farther westward T]i*”(])nj;
mens of \.\'hliv}w ! rlw-t"!'f}lllifi? ol Iu‘:'!‘u-m;mgalwse ore, speci-
oo “ng(..__m, ain coarse gold, outerops on the ridge
. en. squitoc and Poverty Creeks. This >
hd.‘i;)ht-en intersected by a long 'tlet-p trench, :
[],.,.,.“,,:.‘},K;'t”,lg \\’t{!‘_l-: 11(1 search for the source of the gold has
e nfined mainly to the northern and- north-wester
portion of the field. In this locality some we 1L h: .~-~‘—“-‘—'“
done on gossanous and siliceous mll('i'n]m . § ey

formation

The other worki i
I sr workings of note ar
. _ ‘ g te are those situated
Tl -, Sa § ated on tha
:”]l h s]d}e of _P.vl. Creek, and known as Sykes’ working
& » S (e e y i : gs
o i:\.lﬁl varies greatly in depth and rests on slate and
‘| wdstone hr(l‘n,irl)(-k; the bottom is uneven and (liﬁ'irvu'{t; ;
lean up. T rash is ¢ i 2 ; b
g P[ ! he wash is composed mainly of conglomerate
F 88 . & ) 2
i sandstone pebbles and boulders, and is much mot
NP R re———— . - 1 : =
”(‘l((ll_wmn 11]1_A||l that in any other part of the field, The
gold is very little worn, and is i : 7
. _ " , and 18 acc £ 7 fi ]
e s accompanied by fine-grainad
: It shu_ﬂld be mentioned that the fall of the black :
]t_siri‘_]l]l 18 much the same as that of the o\'.i ti o 1‘;%
8o that it appears th sl PTG s
g s the concentration of the richest i
a stratum 12 inches thick di ¥ 6 oo Euld-in
_ : 2 inches thick directly abov p PUg Was ol
e 134y y above the pug was effected

(¢) Production and Value

No defis T e Tt '
gold I'rm!n l:tl:?eg:gpt\l.,;;lki}::; h;‘('” Vk"‘lr.t ‘nl the production of
iene thas 20 gs. but it has been estimated that
Satis ;.’”h £000-otinices- have beén récovered. The averase
];”H“: t]wm] gold haé:_ been put at £3 17s. 6d. per l)unc:-_
himing.. boom period some of the working parties we
very successful, but on the whole the field ha 1 S were
hl'_’ill_\' pruﬂt;lh]e. eld has not proved
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(f) Origin of the Gold.

(1) Tt has been suggested that the sub-basaltic river
gravels or 'ivep—]eeui expnsm] at several points in the under-

ground workings of the S. and M. Mine are connected in

some way with the Bell Mount gnlrlﬂehl. The elevation of
this old river-course at the S. and M. Mine is such that a
stream flowing towards the field would have ample fall to
arrive at the highest terrace. The old river-course trends
in this direction, but is lost to view underneath the basalt
cover near Bismuth Creek. Below Newman’s house, hali-
way to the diggings, well waterworn gravels are exposed
in a hillside cutting, and may have some connection with
the deep-lead, but it is quite possible that these gra\-'els
belong to the Iris River recent series.

The deep-lead alluvial econtains fair values in tinstone
and gold, with also a little wolfram and bismuthinite.
With the exception of the pebbles derived from the dis-
integration of conglomerate boulders, the so-called wash at
the diggings is composed almost entirely of angular and
sub-angular material. At Sykes’ workings certainly the
wash is more rounded than elsewhere, but it differs from
the well-worn, e\'eul_\'-sorted quartz gra\-'fls and drift of the
S, and M. deep-lead.

The almost entire absence of wolfram and bismuthinite
the wash is significant but inconclusive, as these

from

minerals are too soft and brittle to resist for long the
abrasive action of transporting water. Perhaps the
strongest evidence against this origin 1s found in the
physical condition of the gold.  Almost invariably the

coarser gold is jagged and flat-shaped. Probably part of
the fine gold, with the tinstone, has_ been derived from lode-
formations to the eastward The fact that the tinstone
grains increase in size and quantity as the gouth-eastern
confines are approached lends colour to this supposition.
Grey tinstong, which is found in the wash with the resinous
and black varieties, is more commonly found in the vicinity
of the All Nations Mine, to the south-eastward, than in any
other part of the field.

(2) The nature of the large nuggets, flat on one side,
rageed on the other, hdicates that the gold has been
deposited on the wall of small fractures. The gold pos-
sesses all the characters ol a secondary mineral. Many
large nuggets contain quartz which under the microscope
is found to be made up of closely-packed graius. The gold
has been deposited later than the quartz, occupying cavi-
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ties and -lepres.aiuns therein It will be noticed in every
instance that the gold is attached to the quartz particles
and 1z never contained in the quartz. Some ferro-man-
ganese veinlets in the sandstone were found to contain
gold. At the surface small bunches of rich manganiferous
ore have also been found.

Deposits in which a secondary enrichment of gold is
believed to have taken place are almost invariably mangas-
iferous Manganese, which is commonly distributed
throughout the district, acts as a catalyser in the solution
of gold. Catalysis can explain many of the peculiar
rences of gold which have proved so difficult to understand.
It is probable thut the greater quantity of the gold dis-
tributed in this area has been derived from veinlets con-
taining sulphidie minerals, and coneentrated during the pro-
cess of oxidation by the solution and precipitation of the
gold in the presence of manganese. Certainly all the large
concentrations of gold have been effected in this wav. As
the gold has not heen transported far from its source it
should not be difficult to locate the veinlets in the tubicolar
sandstone. These veinlets, which are probably only from
L-inch to 2.inches wide, were composed of sulphidic minerals,
pyrite predominating. Following the oxidation of the
pyrite and associated sulphides, the gold was dissolyved. car

occur-

ried in solution to a lower level of the same vein, and
reprecipitated lapid erosion may remove the upper part
of the deposit before it has been completely leached, and
under favourable conditions the detrital material accumu
lated from the debris of the outcerop would, by the dis-
integration of the rock particles, set free some fine-grained
gold

Possibly some gold has been derived from sulphidic ores
oceurring in the mineral belt which contains the Wilmot
ore-body, and which extends eastward towards Round Hill
In this event the solutions must have migrated some dis-
tance from their source

Reviewing the evidence set forth in the foregoing pages
the conclusion is arrived at that the bulk of the gold has
been concentrated from pyritic veins contained in sandstone
near the present workings. The coarse ogold is not placer
but. occurs here in association with the alluvial by
accident of position The gold-bearing wveins., therefore
may be looked for with equa

likelihood of success outside

the confines of the basin. The secondarily enriched veins
will prove to be ve 'y narrow and irregular in value.
Probably the unenriched material from which the gold has

been concentrated will prove to be unpavable to exploit

The richness of an alluvial
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deposif 18 not, of necessity,

i3
Ll

1e richness of the parent source.
] to prove payable even if worked

> L a
; The
to the successful exploitation of this lnw-‘
¢ of a sufficient \\';lt!‘l‘ﬁ-"llp}l}‘\‘ and
able

is not likely

aud in the most systematic manner.

\!1;
crade material is the la ;
By y = . a4 , 4 p S T
the difficulty found in conducting it to a point at a sul

greatest

elevation above the .iel_m.-‘-lt._ _ o L

The amount of gold obtainable from 1Ij1s small .ll\‘:l'.l.,
ermarkable. and certainly warrants the further attention
Sy o i to locate the secondarily

coarse ;1‘-|f{ !!rlh‘ been

of prospectors in‘an_€unc “.'n'il'.
- ym which the

enriched wveins iro

7 7 Y 2n 0% 9
v Reward Claivm : Seetton 33-936, 2U Aeres

{a) Situation, &c.

i clai liscovered 1 1e early nine-
-ard claim discovered in the early

This i1s a gold rew

1 nd il':—\"‘i*’""'"i to some extent by a Launceston ecom-
v i ; 1 s AR X s, VEry
qanv. The mine has been abandoned for many years, e
fittle 3 the cessation of operations by

ittle having been done since . oty 13
he | At the present time the workings
owing to the partial collapse of lht:l
hecanse of the acenmulation of

the original company.
are almost impassable
voof and walls, and also
hvdrous oxide of iron sediment. :

The section is situate 11nrtl|r\ve*.~llut and s P
wib leaze (5221-u), and about 2 miles eastward o Moina.

adjoining the
1 P . s Latrrlo w 4
A ccess is had from Moina by means of a narrow, irllli}] _\\eH
& R - -} . POl i g 2 - R ; ; V < h s 4 it
‘ded road. which passes within 10 chains of the working

o1

(A) l_\l‘E'-}M_ul_\‘.

ists of arsenopyrite, pyrite, chalcopyrite,

ekl : artzite. The |
and galena, disseminated through hard grey quartzite. i
metallic components are contained in the quartzite in about

sroportion, and occeur in an l’f\'[l'{"l!li'l_\i’ fine 51211-" ':1
“Tt is considered that the porosity of the quartzite
about by the aection of the heat o-manah_ng
; The imprvgnanfd quartzite
shows no defined boundary on lh._‘lsnuth-wv.ti .su]v’, }‘)ut ’II}]]!Z v
"‘"n-lmi;]\' connected with the Squib system of veins. hi
ceems the miore likely since a narrow quarfz vein mnnﬂm-
e ; lary mrusco-
1. Some .

equal |
division.
was brought
from the granitic magma.

ine wolfram and topaz in association with Becon g
ite and kaolin oceurs near the porphyry l'({{ll\\d‘l.“ e
{ the sulphidic ore is auriferous and argentiferous, selec i
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[rw ces assaying 4 dwt. gold and 3 oz. silver per ton. This
15 €8 «;prma..& a contact .i.-;unir between gquartzite and quartz-
felspar pmph\t\. which latter appears more like the gran-
itic type (represented by that outeropping on the \th
property) than that of the porphyroid exposed near Bell
Mount. The channel of access for the mineralising solu-
tions was evidently on the porphyry footwall, for here are
found-the secondary minerals, and also a more intense alter-
ation of the rock. The porphyry rock on the footwall is
very smooth and sharply defined. I'he lode dips south-
westerly at a very high angle, and strikes north 70 degrees
west, ]

Abl_:l_l'_ 2 ('llilillF south of ”Jo‘ |‘]'l'1’I\', lli)]ui::i]v these \\‘t;rl{-
ings, a narrow vein of molybdenite, }-inch thick, and con-
tained in quartzite, has been uncovered

(¢) Development

Although this lode was discovered during the boom days
:ll}lll).' }'{‘a-l'ﬁ ﬁ_:‘_"n‘ \'!-]'.\' IlH ] lll \tlniml- nt |71;|'- van accom-
plished. The workings consist of a tunnel 155 feet in
length, driven on the course of the lode, from which eross-
cuts have been sent in south-westwards. The lode outcrops
in the face of a steep hill about 50 feet north of Narrawa
Creek, and is so placed that exploration can be carried on
at a minimum cost. At 90 feet from the entrance a short
crosscut has been put in south-westwards for 20 feet through
highly mineralised quartzite; at 130 feet another crosseut
40 feet long has been sent in through similar mineralised
country. Hard dense ||||d|l/1lv nmhunmu a considerable
amount of sulphidic ores shows in the faces of the crosseuts.

The outlook for improvement is not very promising, and
the ore is of such low grade that it would be unpayable to
l-xlbluil under existing conditions.

(3)—Five-mile Rise Goldfield.

This field extends up the hill on the western side of the
Forth Valley from the Lorinna bridge. The track which
passes through the field is the old road cut by the Van Die-
men’s Land Company to Middlesex Plains, and thence to
Surrey Hills.

Five-mile Rise conntry consists of beds of tubicolar sand-
stone, with alternating bands of shale. The general strike
of these beds is north-easterly, and the dip north-westerly.
A féw hundred yards south of the track up the hill they

S —
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are interrupted by an east-west belt of granite and granite-
porphyry, which occupies the « ountl_\_ between the pipe-
stem strata and the Pl‘t-('u!ubl‘i;lll mica schists, further
south. The tubicolar forms are very plentiful on the Five-
mile Rise, and Rhynchonella borealis fossil casts have been
recovered from this strata, notably from the end of the
lower crosscut at the Thistle Mine.

All the old mines in this area are abandoned, with the

sole exception of the Thistle, which is now worked for its
lead ore. Those mines worked by means of shafts were

inaccessible, therefore the reports on them are incomplete
The richest undersround occurrences have been, not in
quartz, but in sandy pug, probably altered sh hale i'zil!f:r-?‘.
Most of the gold in the superficial oceurrences of this field
has been rlmnwi from the r]enumpxmlinn of auriferous sul :
plurhc ores, notably galena, zinc biende, arsenopyrite, and
pyrite. Oxidation has extended to greater ni:*ptll-_ here
than in other pdlf- of the district, lo_unm‘__r the gold in the
free condition down to water-level, although traces remain
in all the lodes of their original sulphidie nature

It is noteworthy that all of the occurrences are at or ne
the sandstone-quartz-porphyry junction. These lodes will
never prove of wvalue for their gold content alone, and
although it is anticipated that the proportion of g
decrease with Liepllz..ir will probably be in sufficiept
to add appreciable value to the sulphidic ores

(4) The Union Mine.

This property, consisting of two sections each of 10 acres,
and which are now vacant, is situate 2 miles suutl-_-\\'-a,-_r of
Lorinna. on the north side of Five-mile Rise-road. Gold
was discovered here nearly 30 years ago, the surface pros
1o so rich that a company wag organised to devel

]\UT bei
the lode.

A shaft 105 feet deep was sunk in (uln-:‘ul;n' sandstone
country, and a drive was sent in 11 feet westward intersect-
ing the lode at the junetion of quartz-porphyry and tubi-
colar sandstone. G. Sloane and party sank another shaft
25 feet deep at a im:l.t 30 th away from the main shaft on
a rubbly sandstone formati ion containing free gold and
cerussite (carbonate of lead). This rubbly mate rial is the
insoluble portion of a sulphidic lode, the metallic compon-
ents having been oxidised and leached out.

After having been abandoned for many years, the adit-

crosseut commenced by the original company was continuad




tunnel, wixch 18 100

138 been

72 degrees west of south.

feet on a bearin

This adit-crosseut is contained in quartzite for 204 feet

ind the remaining 60 feet it 18 contained n quartz-
porphyry. At the point of junction of these rocks, the
de has been intersected, exposing a formation 18 to 20

inches wide, composed of quartz contaming galena, ‘zinc
hlende, and much ]i.\!‘ilif‘.‘-, Chlorite is developed on the
walls, probably through alteration of biotite. ;
The gold and silver content of this ore has been deter-
ined by. the Government Assaver, W. D. Reid, who

eports—

"M ver

['he strike of the lode here is 1

t of north,

£ndency appears

the dip is at a very high angle;
to be towards the east. This 15 the dowr

ward continua-
tion of the rubbly gquartz formation sunk on from the sur-
cce. but the course of the tunnel 1s such that the lode 1s
ut 100 feet further to the south-east.
At the end of the tunnel a wide specularite formation
contained in quartz-porphyry has been @i\u‘-nm through. T}

ceurrence is similar to those others occurring in this area
feseribed in other parts of the report. The specularite
appears to partly replace the porphyroid, and is partly con-
tained in fractures in the rock. The specularite is almost
barren of economic minerals. i

Ten chains north-westerly from the main shaft and on the
sante lode 18 MecLean's shaft, sunk on the underlay to 30
Fair returns of gold were obtained ce- from

uriferous quartz gossan, but the

'l at 8

prospecis became poorer

in going down. The formation has a rubbly appearance,

yonate of lead, and is therefore similar

to the upper portion of the lode exposed 1n the main shaft.

From the lode material on the tip i
gold were obtained by panning.

!IIV-H}“'(‘I? of very fine

Nearly all the creeks in the neighbourhcod have been
worked for gold. These include Sunday., Union, Dooley,
nd Main ereeks, from which a considerable amount of r_mM
has heen recovered. On the bank of Dooley Creek a shaft
was sunk 30 feet deep through angular sandstone and
quartz detrital material, earrying gold throughout, but not
in payable quantity. An appreciable amount of tinstone

IS —
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this detrital material, and 1s recovered with

is contained in
the gold by sluicing.

The l"{;lzlrzz-;.-‘-z' \
occurs, has a peculiar mottled and glassy appearance. The
iartz are unusually large, and have ths
rounded corroded outlines so commnion to this reck. In
almost all respects this rock exactly resembles the quartz-
porphyry outcropping between the Iris Mine and Bull
Creek, and at this point it has the appearance of being
intrusive into the overlying tubicolar sandstones, which
dip very flatly towards the north.

This lode, like several others in this area, will probably
develop into a st Iphidie ore-body, with a preponderance’ of
galena and pyrite. Oxidation by meteoric waters has
extended to a greater depth here owing to the perviousness
of the lode-material and the occurrence at the contact of

vrv..on the wall of which the lode

phenocrysts ot g

two dissimilar rocks.

Every facility is provided here for economic mining, and
this lode could be tested with very little expense. The first
work should be a drive on the lode northward to connect
with the main shaft.

This is one of the most promising lodes in the Five-mile
Rise area, but it is not anticipated that it will prove pay-
ahlé for its gold content. Below the zone of oxidation the

proportion of base metals may show a considerable incre
iti the constitation of the ore, so great that the ore-body
may be }ul'uﬁ[nhi_\' exploited This could be determ

by sinking a winze on the lode from the main tunnel.

(5Y—Golden CUf Mine

This mine is appropriately named from its position af
{lie base of a hich sandstone cliff, from whieh the surface
slopes very steeply to the bank of Forth River, 500 feet
helow. The section on which the mine is situate lies half-
4 mile south-west of Lorinna bridge. It is easily accessible
now by Winspear's-road, which passes within a few ya
of the mine workings and connects with Five-mile Rise-road
near the bridee over Forth River. By road the works are
53 chains from the point of junction with Five-mile Rise-
l'llF:lI.

The discoverv was made 30 years ago by Joby Thomas,
who uncovered a small vein 3 to 4 inches wide, containing
quartz studded with gold. Near the surface this vein w
: rich, the concentration being due to secondary enrich-
ment. The gold is not contained in the quartz, but occurs

rds
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the walls of cavities 1
fractured qi
. .17 § ° earriers’ of the gold are pyrite and arsenopyrite,
of which the lode is partly composed below the zone of

pX10a T

les in the interstices between the
tz particles, and implanted on drusy crystals,

and

: Mafivanese oxide in the form of ferro-mangan-
ese ore 18 f 1 aleo 1 : 1 is d : Thi
ore 1 found also in association with this deposit. This
< a fissure-vein striking 20 deprees west of north and f"ip-
ning at 40 degrees south-westward, s 71 i

ing ab degrees ,ml!’g! westward, showing typical comb
structure of the quartz-fi

i ”'111:_'
The junction of the granite with the sandstone strata
curs at the mine, the lower workings of which are wholly
granite rock. ‘
Developments copsist of an open-cut 30 feet deep, 30 feet
long, and 4 feet wide, from the floor of which a shaft has
heen sunk connecting with a tunnel driven 60 feet on the

ein 46 f'nz-l‘ "'Sr‘.‘_l\‘.\'.. Further work consists of a tunnel 100
feet lower down the lll.

A narrow quartz vein still shows in the face of the open-
ut. and in the end of the tunnel it is seen only 1 inch wide
ntained in a band of clayey shale Some fair-quality
stone was u!:‘r.‘:u\.lw:} from the vein in the broken country,
hich was met with in the first part of the tunnel, when it
as being driven in 1901. A sample taken at that time

ained 1 oz. T dwt. 11 gr. gold per

.
1

lower tunnel has been driven 120 feet, and a cross-

cut put out west for 40 feet. From a short drive off this

wut a rise has bee

| put up in search of the lode. The
7 ; evidently determined by align-
-mJ_wnlx the outerop, allowance not having been m;de
for the flat underlay of the loie sauth \\‘c-sl\'\';u'«l.- The
junction of the biotite eranite with the sedimentary hh‘al;t
as not besn reached, but evidently must occur i.)l“t'\.k'ﬁt?l-l
e upper and lower drives. The lode will probably be
und at this level at the point of junction between these

acation of the tunnel

WwKs A 4 lower eieva 10 it wil ove ) e a ‘lll h 1C
t 1 ) 1 (
0 e € es nis t has o o -
N { 3 } 1 11 A180ric ee l".\} lore 1

wlow the limit of oxidation by meteoric waters

J. Avlett, iz situate
2145 feet ahove the

The suriface stone ¢ a8 - b
stamp ba i s - !
1 =% B
macni € 4 e" stee ta roads—une £ =
0l access -111 that time—was €l B ] there = ]
justification tor 1 is expenditure was p? ed by the fauUure
the trial crush few months later. A g or

two is said to have retmrned 12 dwt. per ton,

little work mining operations ceased. The

eventually removed, and a fire wrecked the remaining
face installations.

There is no official record extant of the umh-lt_'rnm:&
workings of this mine. In 1894 A. Montgomery, Govern-
ment Geologist, visited the mine shortly after the cessation
i operations by the company. The following notes are
{aken from his report:—

On surface the lode appears as & small, rather
irregular, vein of ferruginous rubbly quartz and sand-
stone. not unlike that at the Thistle Mine. The stuff
raised from the deeper levels also does not appear to
have been well-defined quartz, but only iron-stained,
partly silicified country-rock."”’

" ¢« Qgme 15 chains or so south of the Great Cale-
donian workings there are two small shafts sunk on
what 18 known as Johnson’s reef, which is a vein 4 to
12 inches in width of iron pyrites, said to be gold-
bearing. = The outcrop 1s Jargely composed of dense
hefhatite. The vein seems somewhat irregular, and
very little has been done beyond entting it in the two
small shafts. The lode must be near the contact of the
to and sandstone, the ('mmil‘_\'-rnvk enclosing it

being decomposed granite.”

The following information relating to the mining develop-
ments has been -:u]'n}'-liw! bv G. Sloane, of Lorinna:—

¢ The main shaft was sunk H0 feet vertically; &
crosscut was sent 11 60 feet westward, and from the
end a winze was sunk 50 feet.”’

[t appears that the shaft passea through the sandstone
into .lnnnz-pm!-h\-ry. for the mullock-tip is largely made
up of this material.

This will 1‘-!'-%.:1]".y prove to be another lode at the junc-
tion of granite or vin'::'l?.]ml'p‘.s_\'r}‘ with the sandstone

sirata.



(@} »ituation, &c

Lhis prospect is situate 2 mil

1 3 f %+l | &) }
east sige ol the Forth, near its

Lhe workings are located close to the

2L entrance being

odes discovered on th

I> 1]]'\]5'» It -‘\'

v . P\--‘!I‘i_iﬂl'. assisted by 1 local svndicate

(4) Ore-bodies

['his is a quartz-specularite lode, containing small ¢

tities of gold and silver and also traces of zine Som
the quartz is white and slassv. and in the form of
iJ'rl-"'ll.‘n'l_\ shaped pebbles The quartz is surre
pyrite and specularite, the latter in manv instaices encle
ing the pyrite. It appears that the pyrite and specularit

inded

i sumeé=cases have replaced the I--!qu' and mica cor
ponents of the coarsely crystalline granite in whick the
lm;r OCCurs, imm \'ri?l*{ill‘:‘.l'\:","\ 4150 present I 30Ine | l &S
the quartz is brecciated, in others it is banded, and 1s also
cavernous. The lode ocuterops strongly on the surface. a:
trends north-westward towards 2 i

similar formations exist. The d

angle south-westward

b ;
'he granite and

-porphyry  country-roc

s e Ay : .
regarded as being plutonic members of the porphyvroid site

of 1gneous rocks of such widespread occurrence in Tasma

Copper, gold, and silver-lead ores are found in mem bers
of this series, and tinstone has been found in associatio
with them at Bond Peak and Five-mile Rise The genetic
relationship of these ores with the porphyroids has not beer
definitely established. The country-rock may be described

a§ d coarsely granular granite, composed of 8

almi
to bright pink telspar, quartz, and altered biotite The
|f'f.‘-!'1l‘ ]1!=>' }ir"'l-lni* &!IIM?'_-I completely k u-:“'i-mi i \ind
bictite lias been altered to a vellowish-broy mica or t
greenish chilor Tal The quartz has the usual

g--.:.l,rfl fi ".l]li e

nbayed outlines, and occurs in particles fr
to 4 inch in diameter. This is a normal biotite oTan

In parts of the tunnel workings the o

ably fresh and

‘N DOT

les the

atteration. t

granites
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(¢) Developments

The work earried out on this property consists of a2 num-
ber of deep cuttings and trenches across the lode over a
distance of 6 chains, aud an adit-crosseut driven from road-
level 100 feet in a south-easterly direction. The several
workines have shown the lode to be from R to 14 feet wide.

(d Remarks.

) Gene

This oceurrence is believed to belong to a period of
mineralisation anterior to the Devonian and probably con-
temporaneous with the porphyroids in which it is contained.
This being so, it is considered that the upper portions of
the lode have been removed by denudation, the present
surface representing the deep auriferous pyrite zone.

Owing to the preponderance of specularite, the ore is
unsuitable for p)‘rilv production, and could not be profit-
ably exploited, even 1f transport facilities were provid
for the district.

The results of developmental work are regarded as
unsatisiactory

(8Y—Sloane’s f“."usfn o

[n the township of Lorinna, 10 chains west of G. Sloane’s
house, a tunnel 1}

s been driven 30 feet on a specular iro:
formation contained in quartz-porphyry The specul: -
18 attached to quartz, and 1s said to be g_fnlu_l—hr‘r’lt‘ill‘_; The
vein varies from 6 to 8 inches in width, and the massive
specularite component from 2 to 3 inches. Near this point
large houlders of fresh-looking biotite granite are strewn
over the surface.

rite

(D)—Barvtes MiNg

‘his prospect is situate 20 chains east of Blackwood
Creek, on Paradise Range, the northern foothill country
of Mt. Roland. Claude-road settlement lies 2 miles to the
south-west,~and Sheflield township is 6 miles by road te
the north-west. The Sheffield-Paradise-road is only 7
chains awav from the u:ltr:‘np of the lode. The outero
of the lode oceurs on the west fall, but near the summit’s
a steep hill, which is wholly eccupied by porphyroid schist

The barytes is almost pure white in colour, though in
parts theve is a slicht brownish discolouration. Tests made

B

of the ore show that it contains very little impurity. An




amount of iron oxide, with a little

silica, have been detected

in bands up fo 1 foot thick in a lode-
{ ion 5 to 6 feet wide. The trend of the formation is
Very little developmental work has been carried out;

therefore it is impossible to estimate the value of the pros-
pect. Two or three trenches, now full of water, constitute
the whole of the mmprovements.

[t is reported that another barytes outerop has been
liscovered at the base of Mt. Roland, half a mile to the
sonith-west This
parallel lode.

is undeveloped, and appears to be a

Hlt’l'r{ are at hand here all the facilities required for cheap
production. The

s
ioge nmiay iH“ oper: -] | i 3
¥ perated by tunnelling;

there 18

1 ance of mining timber; and it is easily

ceessile : therefore it should be possible to deliver the ore
t the market at a v ! 1

ESE PROSPEOTS

(1Y—Mt. Claude De posit

first of tl

is situate north of Knowles’ farm, on

st side of Sheffield-Lor road. It consists of an
utcrop ol ferro-manganese ore of considerable extent, but
he exact dimensions are difficult to determine. The
:"iT.i‘-‘I: part of the formation is composed of hard clean

re: the lateral portions comsist of impregnated sandstone
no value. It is conveniently situated as regards trans-

the Sheffield-road being onlv 20 chains

BN
2)y—Len Spur D pasit.

Lhis formation outcrops | chains westward of the south-

eastern corner peg of Mineral Lease Nov 7125-m, near the

sasterly
ha) y detrital
erial. It appears to be a fairly pure ferro-manganese
re-bodv for 20 feet ‘

either side. This

summit of Tin Spur. The outerop trends south

[
}

or chains, at. which point it iz covered

width, with impregnated sandstone
T i : :

: evidently the continuation of the

anese ore-body, worked for its gold content by means

Thomas and Rees’ section. Tt shows also on
bt the whole area in which the

-manganese ore to a greater or

o

PR —

171

Selectea pieces of this ore containe«

Per cent
Iron oxide " 22
Manganese oxide . 68

Every facility exists for cheap production. The ore-
body 1:1a}' be ﬁiplui{ed by open-cut, and delivered direct
into carts. A connection can be made with the main-road
by constructing a branch road 20 chains in length. The
;-‘r:::e]m(_-t' is 10 miles from Staverton railway-station.

Deposits of manganese oxides of lesser extent occur in
other parts of these districts. but none of them is of econo-
mic importance. Even those described are not rich deposits,
and a closer examination, after a little development, may
prove the richer ore to be only of small extent.

(F)—HzmaT1TE PROSPECT

On the summit of the saddle over which the M. Claude-
road passes towards Lorinna, two shallow shafts have been
sunk on a hematite formation, which it is reported earries
gold. The shafts are one half-chain west of the road, one
just over the summit on the southern fall of the mountain.
A considerable amount of ferro-manganese ore 1s associated
with the hematite. and both occur as replacements of shale
bands in the conglomerate, Hematitic and manganitic
infiltrations extend also into the sandstones and con-
glomerates.

It is difficult to determine the exact size of the massive
material. but it must be 3 to 4 feet in width and 5 chains
in length. This prospect is not considered to be of economic

Unl'-m"r:nu'nzu

(Gy—AssEsTos DEPOSIT.

This consists of irrugnl;n'ly-:-‘lm]wcl masses in an altered
diabase rock exposed on E. L. Knowles’ farm, 1 mile north-
past of Cethana, The asbestos is of the hornblende type,
white in colour, and it contains siliceous and other
impurities. The fibre is short and brittle. Epidote and
quartz oceur in veins in considerable amount, and are secat-
tered through the asbestos in an irregular manner. This
deposit 1s of no economic value.




IX.—THE CONCENTRATION OF MOLYBDENUM
ORES

(1)—OvTLINE 0F THE PROCESSES

Methods of concentrat that have been used with suc-

0ess \‘\'“ll !llrl:\']niu;ii"' ores ni be grouped undqer [1.
: . i
general heads, as follows:—(1) Rolling and Screening Pr

cesses ) (2)  Electrostatic. Methods: (3)

vesses.(*")

( [)—-J'.'rn"/#'ur,l and Sereenang Processes

A considerable proportion of the molybdenite in some
ores in which the mineral occurs as large flakes or crystal
aggregates may be recovered by erushing the ore in rolls
1g the crusl
epends entirely upon flattening the m

material The success of

and then sereer
the proress d

denite masses into flakes, the maximum diameters of ¥

are in excess of those of the particles of ue mat

Usually before the ore is screened it is passed thro

series of rolls to break the ]

material passing through
i

Lhe

gue into small particles

1

1 erushed
the proecess repeated as manv

2 g
the first screen is

rolls and screened, anc

times

as may appear to be advantageous. Naturally the loss I
this process of treatment is considerable. Tt is, however, of
considerable value in the preliminary treatment fo remove
the coarser and heavier masses of molvbdenite from ores
in which the mineral oceurs in fairly larce flakes. Ores
containing mueh 'mica are, of course, unsuited to this
method.

l'j}—/:‘ﬂ" etrastutic Processes
:\iui_\‘|nf:_—-llilt". fl! common with manvy uT|:v-l‘ minerals,
as chalcopvrite, pyrite, and pyrrhotite, is
of electricity, as compared wit quartz, f

cood cont

spar, and n
other silicates, calcite, &c., which are poor conductors

Hence it mayv be separated from a majority of the gan

materials by electrostatic prpcesses. The principle on w

these processes are based is that two bodies charged with
electricity of similar

|'i'":-2'__'r-ll :\\'iti'; electriecity of o

repel each other, but when

rns they attract each

posite s

(") These notes are largely drawn from the work of Fi

United States Geol. Surv, Bull. No, 111,

1. W. Horto

i - ——

lectrical

i€ in electrical equilibrium

t | are repelled ; whereas, as regards

necessary for equilibrium to be

e at, if the contact is of short
i is negligible.

N—Flotation Pracesses.

ke many other metallic sulphides, mo ybdenite has the
: being wetted readily by water, and, when
iry and 1.8 ]'lm-‘ﬂi' 3, O I'lu.zti-n;: on a water surface.
Moreover, like most other sulphides, it is easily wetted by

property ol n

oils.  Further, in a pulp of crushed ore and water, oils
ial wetting action for particles of molyb-

- g 4 1 g
denite, as against Ea;ﬂ'li'ﬁ'lﬁr of gangue minerals such as

have a prefere

artz. and this selective wetting action is decidedly

ereased if the water is slightly acaidified.

of molybdenite so wetted with oil are covered

]
Partic
vith a buovant water-repelling coating that materially

gsists their flotation. - In many processes the area of the

effective surface of flotation is increased by the liberation
ii bubbles of eas or airin the liquid, the surface of each
bubble acting 1 the same way as the horizontal surface of

iquid at rest. These bubbles may be of air, produced by
iolent agitation of the pulp, or of carbonic-acid gas,
formed by the action of sulphuric acid on limestone, or in
some other way.

One of the processes most generally used, especially in
Norway, is the Elme
nethod adopted there

e vacuum flotation system The

s as follows:—

ke r_l.']ue* rock-

The ore from the mine is first crushed in Bl
breakers, then passed through a ball mill After the
requisite sizing and return of the oversize to the ball mill,
ore passes on to the Elmore units. Mica and chaleo
nvrite are the impurities which cause most trouble. Where
these do not oeeur in undue proportion a good extraction
< obtained, and the concentrate runs from 75 to 80 per
ent. molvbdenite ‘:\[Ll.";__,]_ and in v.\'-‘r[llil.l]:il cASes as ]ligh

94 per cent.

No .tiﬂst'!'i[-(i\lll of any particular process is attempted
here, as there are many published works giving detailed
information for the guidance of mining engineers.
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(2)—REmovAL OF METALLIC SULPHIDES FROM THE
CoNCENTRATE:

When the molyvbdenite concentrate contains other
metallic sulphides, such as pyrite, pyrrhotite, and chalco-
pyrite, considerable difficulty is experienced in effecting
their separation. The presence of pyrite and ]1\'1‘1'110tite is
not detrimental, except that they act as diluents, but if the
concentrate contain niore than 2 per cent. of dm]u}p\llte
this impurity is so injurious that the concentrate is unsale-
dble. If the pyrite and chalcopyrite are slightly roasted,
they become magnetic, and may be removed by means of a
magnetic separator. Through the formation of a coating
of oxide on the surface of each particle, the pyrite and
chalcopyrite in the ore are readily wetted, and sink if the
material is subjected to flotation. Another method for
separating chalcopyrite, which takes advantage of the
oxidation of the surface of the particles at ordinary tem-
peratures, is as follows: —After grinding the ore to 40
mesh it is dampened and dried. Under thes conditions
90 per cent. of the MoS, will float, and practically every
particle of the chaleopyrite will sink.

X.—UTILIZATION

(1)—TuNGSTEN

Tungsten is a brilliant white metal which
into sheets and drawn into wire of great s
be welded at a red heat. A few years ago :
properties had not been recognised ; now it has becoms
indispensable material in many branches of industry. Th
metal alloys with steel and other metals in all pmpn]l ons
and gives to steel, when present in amounts from 2 to 8 per
cent., valuable properties of high hardness combined with
toughness and great tensile strength In larger propor-
tions up to 15 per cent. it gives to steel the remarkable
character of self-hardening, by virtue of which it retains
its hardness and temper at great temperatures. This pro-
perty permits tungsten-steel tools in lathes, &ec., to be

108 MOost

at a high speed and for long periods without losing their
cut \111;{ edges.

Tungsten is one of the very heavy metals, having a
specific gravity of 188 [t is very hard, i it is the

most infusible of all metals, the Il:l'i!ill'-- p:m:! inz.-il',_* about
3080© C, By virtue of this property it is now employed
in the manufacture of incandescent electric lamps. The
tungsten filament has the advantage over the ordinary
carbon filament of yielding a much whiter lig
greater efficiency.

Considerable quantities of tungsten are consumed in the
manufacture of tunestates, which are used as a mordant 1ir
dyeing, in giving weight to silk goods, and in rendering
cotton I.\inu fire- proof

(2)—MoLYBDENUM

Molybdenum is a white metal with a silvery lustre: it is
as malleable as iron: 1its a[umm( gravity 1s 901

Nearly 90 per cent. of the uml\lnwnum output is con-
sumed in the manufacture of al ]
conjunction with chromium, tungsten, nickel, m:
vanadium, and cobalt, it imparts many extraordinary pro-
per sidered that, like tungsten. molybdenum

:(:\' steels, to whic

nese,

ties. It is cor

assists in producing hardness by helping to retain the carbon
in solid solution. These steels are put to many uses, and
since the commencement of the war the demand for them
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lv, resulting in the present abnormal

They are used especially for

0] sller-shaft forgings, guns of ]:%I]'L't_‘ bl_l!":",
barrels, high-pressure boiler plate, per-
manent magnets, wire for filament supports in incandescent

ectric lamps, various electrical devices, Hvlr'-lm-]‘d(?‘llillg
hich speed tools: and uiui‘\‘lulﬁr!llm is also used 1 dentistry.
Molybdenum has 'a number of other uses, such as the manu-

facture of chemical reagents, disinfectants, glazes, dyes, &c.

(3)—BisMUTH,
3 ith is white with a red tinge, very brittle, and melts
t 264 L
Its ]-riln‘i[m] use is as an alloy: its alloys melt at low
4 = 1 1 T i7" .
emperature and expand on cooling. A loys of bismuth,

lead, and tin fuse at very low temperatures—from 100° C.
lown te 60° C. The alloys are used for making safety-plugs

) 1 . 1 3 1 (=]
or boilers, for which purpose they are not abzolutely trust-

worthy, a1

for automatic fire-plugs in buildings

Bismuth 1s extensively used also i medicine, in cos-

meties, &c

e e e S
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XI.—MARKETING

Molybdenite products are invariably ha
basis of their molybdenum content, reckoned as )

S~ ( -
part by weight of MoS, is equivalent to 0°6 part M
and, inversely, one part by weight of Mo is equivalent to

1'67 parts of MoS,. Quotations are usually made o1
sliding scale to cover various grades of material. Specifi-
cations usually state the minimum percentage of MoS,
the ore that is acceptable fo the purchaser, and the maxi-
mum percentage of objectionable elements, such as copper,
tungsten, bismuth, and arsenic. that will be allowed. Cop-
per is particularly undesirable. Up to 1914 it was difficult
to sell MoS, concentrate containing less than 80 per cent
MoS,, but ore concentrated to 25 per cent. 1s readily sale-
able now to owners of treatment plants

The British Government has established maximum prices
at which ores of tungsten and molybdenum may be sold.
For molybdenum ore this price is £5 per unit of MoS,
in ore of 85 per cent. and over, and for tungsten ore 1t is
52s. 6d. per unit of tungstic acid (WO,) in ores of 65 per
cent. and over, at Sydney or Melbourne, ex rail or ship.
A penalty of 3d. per unit is made for wolfram containing
between 60 and 65 per cent. WO, ; for each unit below 60,
down to b5 per cent., the penalty is 6d. per unit. Up to
| per cent. impurity is allowed. There is no fixed price
below 85 per cent. for molybdenite, but probably a penalty
of Hs. per unit under the standard price will be made down
to 80 per cent.

In 1917 the price of bismuth in the United States of
America was 12s. 6d. to 13s. 6d. per 1b. The local price
of bismuthinite (Bi,S,) was 7s. 6d. per lb. for 80 per cent.
bismuth. At the present time bismuth (100 per cent.) is
worth £784 per ton, or £7°84 per unit.

The average price of tin this month is £317 7s. 9d. per
ton. The value of manganese ore in London on the 3rd
May, 1918, was 3s. 6d. per unmit, equal to £10 10s. per
ton of 60 per cent. ore.

The “‘ unit’ as used in ore trade wmeans 1 per cent
of a net ton of 2240 1b. of ore, or 224 1b. Thus tungsten
ore guoted at ‘* 50s. per unit of tungstic acid (WO,)”
means 50s. for each 1 per cent. (or 224 Ib.) of WO, con-
tained in the ore. Suppose it contains 70 per cent. (or 70
units) “'U:. the price of a ton of ore is then 50s. x 70 =

£176.

|,
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XII.—THE OUTLOOK FOR MOLYBDENUM
PRODUCTION

At present molybdenite is produced at the Squib Mine
only, but low-grade material 1s known to occur on several
other mining prospeects which would be payable at present
prices if a suitable plant were erected for their treatment.
[f several active producers were present in the field. a small
customs concentrator attached to one of the large milling
plants could be kept in constant operation. At this stage
it is rather early to consider the erection of a flotation unit,
but if cood l'tl.:illlllta‘ follow the (II‘\'l‘[(I]»HIG‘,IHil‘ work in pro-
gress on the several mines, the installation of such a plant
would be the means of adding appreciable value to the
ores. Mu®h of the success of such an undertaking is
directly dependent upon the market value of the ore.
Molybdenum may be expected to vetain its comparative
value with that of tungsten, as its effective ratio in the
manufacture of special steel

is 1:2, or one part of
alent to two parts of tung-

gten in its uses for steel-hardening purposes [t may be

molybdenunt has an effect equi

said that. the present prices are wholly abnormal, and com-
panies should, therefore, be prepared for the slight decline
that iz sure to follow the cessation of hostilities In Europe.
[t is not anticipated that the decline will materially affect
Australian producers, as the fixed price is much below that
paid in the open market. Tt appears reasonable to expect
that one result of the great war industry will be that the
new and extended uses found for molybdenum will invelve
even a greater demand after the war. It may be antici-
pated that this extra demand will have the effect of main-
taining frly high prices.

SN S—

X111 CONCLUSION

Mining in these distriets is in a particularly flour ng
condition This is due prineipally to th demans
1}

for metals and comsequent high prices occasion
war. None of the mines is very large, and the ag
ontput 18 not great, but "all of those that have reac

the producing ‘stage are being exploited profitably
§. and M. is still the premier mine of ihe Moina area, and
1s a recular |'!'ruh|(-1-r of tungsten, tin, and bismuth ores
Work at the All Nations is confined to the shallow-level
tunnels, but it is contemplated by the management to make
provision for its more extensive development by the sL||l|<1t|_‘_*
of a main shaft and making that the centre of operations
Reasonable expenditure 11 this connection is eertainly war
ranted by the results already obtained. The Squib Mine

has ]-lilil.‘li the list of regular producers, and although
operated on a very small scale, a profit is being made. The
latest discovery of importance in this area is that of Law
<on and Rilev's show, which has a very promising appear-
. jines. The

Princess and Pearce’s (Sayer's) properties are now held

ance, and may develop imto one of the leading

under option by a Melbourne syndicate, \xhiuh is carrying
out preliminary exploratory works in preparation for more
extensive development later on. On the east side of Forth
River a number of prospective mines have come into promi-
nence during the past year. The most important of these
are: The Falls, Morgan's, Hidden Treasure, Premier, and
Rees and Thomas’ prospec
attention.

. all of which are now receiving

Only four silver-lead mines are in operation, and of these
the Round Hill alone is producing on a larg scale. The
new discovery in the south-eastern end of the main work-

imgs is developing remarkably well, and promises to place

the enterprise on a highly profitable footing At the
Round Hill Extended a start is about to be made on the
vs;»’\ni!,‘iﬁun of the lodes umll‘l'ntl-!rmg al surface The
Thistle Mineé, near Lorinna, is opening up fairly well as
exploratory work is being carried forward. Perhaps the
oreatest obstacle to progress is its remoteness from a rail-
WY The onlv other galena mine in operation 18 that
at the foot of Mt Vandyke, operated by a Devonport
syndicate This prospect is only in the first stages of

development.
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The outlook for the districts as a whole is one full of
promise. Although the first discoveries date back to 1878,
many of the important developments have been made
recently, and there are many unexplored areas worthy of
the attention of prospectors.

A. McINTOSH REID.
Assistant Government Geeologist

Launceston, 22nd January, 1919.
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