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The Stanley River Tinfield. 

I.-INTRODUCTION. 

(A.) GENERAL. 

THE Stanley River Tin£eld is one which bas attracted 
considerable attention during the past. Like many other 
mining fields, it bas been boomed; extravagant reports 
have caused indiscriminate pegging-out of sections, and 
when the first excitement has passed, interest in the field 
has waned considerably. A t the present time, unfor
tunately, mining activity in the district is confined to two 
or three sections only J and very few sections are even 
being held. The field i8 certainly at a great disadvantage 
in that it is somewhat difficult of access. 

An attempt is made in the following pages to try and 
ascertain the true cause of the present inactivity on the 
field, and to enquire whether there is a reasonable pro
pect of a revival of interest. 

Kat only is the general geology of the district described, 
but attention has been given to economic geology, a.nd 
wbere possible, applications- have been made to 
the mining properties. The properties which are 
working are described. As far as was possible all sec
tions on which any work has been done were visited" and 
we results of such examination herein recorded. It is a 
matter for regret that in one instance information which 
would have greatly facilitated the writer's examin-ation 
of the field was for some mysterious reason withheld. It 
should be borne in mind that the object of an officer's 
...-iait to a. mining district is to (lss'iff! those working on, or 
interested in, the district. In order that he may be able to 
do 50, he must rely for a good deal of information on those 
who aTe able, through familiarity with the particular local. 
Ity. to acquaint him with the past history and with details 
of workings, information which is of value to him in help
:rD~ him to form a true opinion of the field, but which 
cannot be acquired without their help. 
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(B.) GEOGRAPHICAL POSl'fJON. 

The area constituting the Stanley River Tinfield pro
per extends from the \Vilson River on the east to Mt. 
Li vingstone on the west, and from the Upper Stanley 
southwards towards the Pieman River. 

The Wilson and the Stanley are tributaries of the Pie
man, flowing in a genera.l southerly direction. Between 
them the Parson's Hood Range rises to nearly 3000 feet. 
and west of the Stanley again is the southern extremity of 
the :Meredith Range, culminating in }OH. Livingstone, 
2637 reet in height. 

Thus it will be seen that the field is situated at the 
southern extremity of the Meredith Range. The area 
examined comprises about 50 square miles. . 

The central portion of the field is dist~nt about 15 mIles 
from Renison Bell, by pack-track, bemg north-west of 
the latter settlement, about 11 miles by air-line. 

The track has been badly graded, and in consequence 
heavy packing charges place the companies on the field 
at a great disadvantage. All machinery has had to be 
either packed out on horseback, or hauled on sledges, at 
a cost of £13 to £14 per ton. As many stretch .. of the 
track are not corded and as a rule the soil is a stiff clay 
3 or 4 feet deep, th~ track becomes almost impassable in 
the winter when there is any traffic on it. The track -
crosses the Pieman River by a fine suspension bridge. 

Zeehan is about 19 miles distant, by an older track, 
which connects with the Stanley River Field, constructed 
through open button-grass country all the way. This 
track was used until a few years ago, when the present 
one was constructed. The disadvantage of the route, 
which is now seldom used, lies in the fact that both the 
Stanley and Pieman. Rivers .hav~ to be crossed b~ cages. 
No provision was made on th~s route for horses, whIch ?ad 
to be taken round via COrInna and the Whyte RlVer 
bridge, unless the river was low enough to. ford.. . 

Referring to other mineral fields, Mt. BIschoff IS SItu
ated some 20 miles to t.he north-east, Rosebery about 16 
miles south-east Zeehan some 15 miles & little ea.st of 
south, Heemskirk about the sa~e distance a little west of 
south. 

The nearest accessible point of the Emu Bay Railway is 
at Renison Bell, communication with which is maintained, 
as al ready mentioned, by pack-horses. 

H.- PREVIOUS LITERATURE. 
The first official examinat,ion of the Stanley River Dis

trict was made early in 1895, by Mr. A. Montgomery, 
then Government Geologist. 

His report was very brief, and is incorporated in a 
general "Report on the Progress of the Mineral Fields in 
the neighbourhood of Zeehan, viz., Mackintosh River, 
Mt. Black, M~. Read, Mt. Dundas, Mt. Zeehan, Stanley 
Ri ver, and Mi. Heemskirk, OJ issued from the Geological 
Surveyor's Office, Launceston, on 15th :'M:ay, 1895. 

At the time of Mr. Montgomery's report very little 
work had been done on the Stanley Reward sections. 
New's Creek had been worked for alluvial, a.nd one or two 
quartz-tourmaline lodes were being prospected. The Mt. 
Lindsay ore-body had not then been discovered . 

The only other official report on the field was a " Report 
on the Prospects of the Stanley River Tinfield, " by Mr. 
G. A. Waller, Assistant Government Geoiogi s.t, dated Zee
ban, 25th J anuary, 1904.. Mr. 'Vaner referrerl briefly to ~i1e 
general geology of the district, and dealt with the work
ings on the various sections. At the time of his visit little 
beyond prospecting had been done on the Reward sec
tions, no plant being then erec~ 1. The prospecting 
being carried on was described. A this time the Mt. 
Lindsay ore-body was still undiscovered. 



llJ. - PIIYSlOGRAPIl Y. 

(I) To\>oGRAPH·Y. 

The topography of the district is interesting. The 
northern portion of the field is occupied by the southern 
extension of the rugged l\Ieredith Range. This range, 
composed of granite, consists of a series of peaks well 
rounded in the characteristic fashion of weathered granite 
country. Although the range consists of so many broken 
peaks and minor ranges, viewed front a distance these are 
seen to be of approximately the same height, with here 
and there prominent peaks as 'Aft. 1\ieredith and Mt. 
Cleveland. The rugged, broken nature of the range is 
due essentially to weathering agencies, which ha.ve been 
at work for a long period since the formation of the range. 

The Stanley River. flowing south, has cut down through 
the southern portion of the range, the eastern culminating 
spur being Parson 's Hood, and the western Mt. Living
stone. 

Looking westward from either of these high peaks, one 
is immediately struck by the remarkably uniform nature 
of the country stretching away westwards to the Nast. 
The inevitable conclusion one is forced to, is tba.t this 
stretch of country represents an old penepla.in. The 
country certainly is not absolutely level, in the strict sense 
of the term. It is dissected by v&.rious creeks and rivers 
forming part of the drainage system of the Pieman River, 
this river itself winding through the plain. Devoid of 
timber and scrub, except in the creek and river valleys, 
the gradua.l development of river valleys if splendidly 
shown. Altl10ugh there are numerous low ridges, they 
are all of approximately the same height, giving the 
country a general level appearance when viewed from a 
distance, the minor inequalities being hidden. The sur
face is seen to have a. general slope seawards, a.nd it is 
interesting to determine the slope of this surface. Refer
ence to the general ma.p accompanying this report will 
show that the a.verage height of the ridge which forms the 
furthest extension of the plain eastwards at this point is 
about 1600 feet above sea-level. The coast-line is about 
16 miles distant, and I have been informed that the cliffs 
fringing the coast-line betwa.m t he Re~mskirk Range and 
the Pieman Heads are about 200 feet above sea-level on 
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th~ average: it was not possible on this occasion to check 
thiS figure. Assuming it to be so, the average slope sea
wa~s would be about 87 feet per mile . 

VIewed from the summit of the Parson's Hood the 
country to the south and east also a.ppears generally level 
and it. would certainly seem that here, too, we have a.~ 
extenSIon of the same old peneplaned surface, extending 
to the base of the West Coast Range. 

Lo?k.lng ill the direc~ion of Mt : Bischoff, there is again 
a stnkl~gly level sky-hne for many miles. 

Standlllg out above this general level a.re various peaks 
as :Mt. Donaldson to the west, the Heemskirk Range ~ 
the south-west, Mt. Zeehan to the south, a.nd to the east 
~~. Rar;nsay. Judg-ed by the eye there is an apparent 
uDlformity of level in several of these peaks, which sug
gests th.at they may represent remnants of a. much older 
peneplam, and th~t they ma.y, perhaps, have represented 
monadllocks standmg out above the level of the la-ter 
peneplaned surface. 

Height~ of various points, as determined by aneroid, 
and readmgs carre ... Id, are shown on the accompanying 
plan. 

It is seen that south of Parson's Hood and Mt. Living
stone, and also west of the latter, is a well-defined ridge 
from 1700 feet above .. a-level south of Parson 's Hood 
to 1550 feet west of Livingstone. This ridge has b .. ~ 
c~t through by the Stanley River, and weathering agen
aes ::'"t .the P!eS6nt time are still further dissecting it. 
But I~ IS notIced that the drai~age D'~rth of thiEf range 
.ftows Into the Stanley and Wilson rIvers respectively. 
South, most of the streams flow into the Pieman itself 

Standing all any .of the peaks to the south of Parso~19 
Hood a.n interesti~g fact is' noticed. The creek called 
Four-mIle Creek IS gradually cutting back further and 
!~ber, and at the present time there is a strip of low
~J1ng s~ampy ground forming the watershed between the 
Four-mile Creek (flowing into the Wilson River) and the 
~ t.a-!lIey R~ver .. It seems that we have here an example 
of. unpendmg rIver capture. ~ time goes on the creek 
will gradually cut back through this strip of low-lying 
~und, as Its bed has & co~iderable fall, and capture 
the waten: of the Stanley RIver, whose bed is very flat 
here. It IS commonly reported t~at this creek represents 
the fanner bed of the Stanley RIver and when viewing 
the locality from a point of vantage ~ne does not wonder 
&hat this theory has been put forward. However, the 
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bed of the creek was examined ca.refully at several points, 
and in the wash is no trace of any of the granite facies of 
rocks. so abundantly represented in the main river. From 
two independent sources I learned that the wash in the 
low-lying ground referred to, and at various points along 
the creek, had been prospected for tin without success. 

The fact of there being only this low strip of swampy 
ground forming the watershed between the Stanley and 
Wilson' Rivers should be borne in mind when considering 
the advisability of a power scheme for the district. as the 
Stanley River could be dammed and the water diverted 
into the Four-mile Creek. The difference of level between 
this low point on the watershed and the Wilson River at 
the mouth of Four-mile Creek is 400 feet, according to 
aneroid readings. 

In a.n area such as that under review, where various 
geologica.l units .a.re represented, we should expect to find 
the topography influenced by the geological units, but 
such is not. the case to any great extent. The peak of 
the Parson's Hood Range on examination is found to con
sist of a plateau, over a mile in length , and t to ! mile in 
width. The extreme south-eastern portion is the highest 
by perhaps 40 or 50 feet, but on the whole the summit 
is level. Yet here we have two distinct units represented, 
the northern portion being granite, a.nd the southern slate. 

Mt. Livingstone is schist, and yet just to the north are 
many peaks,-of sensibly equal height, of granite. It should 
be noted here, however I that the shape of the mountal~ 
is characteristic. The planes of schistosity strike approxl
mately north and south. As weathering naturally fol
lows these planes, comparatively fiat pieces are constan~ly 
breaking away, and this process long continued has dlS
tinctly modified the contour of the mountain, which i~ a. 
long, narrow peak, with its axis north and south, slopmg 
rather gradually away from the summit in these direc
tions, but presenting a. very steep face to the east. To 
the WE:-8t, too, although there is a peak connected )~y ..l 

saddle with Mt. Livingstone, and 0.£ approx.im~tely equ~l 
hei~ht, the ground fall. &way rapldly . Showmg out tn 

declded contrast are the numerous rounded granite peaks 
to the north. 

In the alluvial fiat we know that in some portions the 
bottom is dolomite, in others granite; yet the two are 
approximately of equal altitude_ . 

Awa.y to the east of the are~, in the valley ~f the Wil
son River, ar'1 numerous low rIdges of approxImately the 
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same height, re}Jresentin~ the old peneplane.d surface dis
sected by the p.res~nt river system; yet while many of 
the~ are soft SdurIan slates and sandstones, with bands 
of hmestone, o~hers .are gabbro and serpentine. 

One respect in whIch the topography is distinctly influ
enced. by t~e geology must not be overlooked, namely, the 
way m which certa~n of the rivers and creeks follow the 
contacts betwe.en dlffe~ent geological formations. We 
have the Wilson River flowing for some distance 
a~on~ the boundary of the serpentine with the 
SduTl.an slate.s a~d sandstones; the Harman River, 
marking the JunctIOn of serpentine with Pre-Silurian 
sl!ltes.; New's Creek, mal': ·ng the junction between Pre
StlurIan slates and granite ! Livingstone Creek following 
the contact of granite and schist. ' 

In co.nclusion, we. m~y ~ummarise the physiography of 
the regl~n. The dlstrIct is one which has undergone a 
long p~nod o~ erosion, in which a.ny sediments later than 
Devoman whlch m.ay have e~i~ted have long since been 
r~moved. Irrespective of geologIcal formations, a large por
tion of the surface has been worn down to such an extent 
that the. grade of ~he rivers has become too flat to allow 
the. detrItal matenal to be carried to the sea. At this 
penod the alluvial tin has been deposited. A subse
quent elevati~n of the land surface has caused the streams 
to deepe~ then cha:nnels once more, and this cutting down 
of. the flver beds IS proceeding at the present time. As 
eVIdenced by the traces of river-terraces at different points 
a~ong the Stanley River, we may conclude that the eleva
han referred t~ has not been. one simple movement, but 
rather a succeSSion of suc~ uphfts, sufficient time ela.psing 
.noer ea~h to allow the nver to cut down to base-level. 

The hIghest. terrace noticed along the Stanley was ahout 
100 feet (by: aneroid reading) above the level of the river. 

nee the .nver ha~ reached base-level, when this gravel 
was depOSited, obvlously there has been an uplift of at 
1_ 100 feet, to enable it to cut its bed to that level. 
If the flver had now reached base-level again we should 
mterpret our field evidence to mean that the' uplift had 
been . exac~ly 100 feet; but as this is not the case and 
"the nv~r IS still eroding its channel, we a.re forced to the 
conclUSIon that the uplift must have been more tha.n 100 
f~. although. how much more it is impossible to say. 
~ear the Pleman suspension-bridge, gravels were noted 

at .bout 320 feet above sea-level, or 150 feet above river
lnel, so that the uplift here has been over 150 feet. 
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(2)--~ETEOROLO~Y. 

The rainfall in the afea und~r review is undoubtedly 
very heavy J but unfortunately no accurate figures a.re 
available to show the amount of moisture precipitated. A 
recording-station was established a few years ago on the 
field at the Stanley Reward, but owing to the very inter
mittent nature of the work on that sectioD, systematic 
records have not been kept. This is a matter for regret. 
Within the past few months the rain-gauge has been 
removed and installed at Mt. Lindsay Mine, and it is to 
be hoped that the change will result in more regular 
records being kept. , 

The rainfall as recorded at surrounding stations is shown 
for several years in the accompanying tables. 

For Zeehan and Mt. Read the annual distribution is 
shown, as the rainfall on the field probably approxima.tes 
to a mean between these records. Mt. Read (recording
station) is the same height as Parson's Hood, in the centre 
of the district, and the country in between the two is 
comparatively low-lying. The two point6 are some 15 
miles apa.rt . Zeeha.n is nearly the same dista.nce, but is 
about 2300 feet lower. 

It will be seen that here, as elsewhere on the West 
Coast of Tasmania, the rainrall is considerable, and at no 
part of the year is it negligible. January and February 
are the driest months . 
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Hail is frequent during the winter mouthS', and Snow 
sometimes falls, though it seldom lies on the ground more 
than a few days, and hence does not provide a regular 
source of supply for the rivers. During the winter 
mon,ths when the weather clears, frosts are frequent, and 
at times severe. Probably the average annual rainfall on 
this field is about 100 inches. 

The question of rainfall is extremely important to the 
mining companies ou the field. The country is steep 
in the ~entral portion of the field, and drains 
rapidly after rain falls. This is particularly notice. 
able in the granite country of the Meredith Range. 
Further to the south, where the soil is very clayey (that 
yielded by the slate series being a stiff yellow clay), the 
moisture is retained longer, hence the creeks hea.ding from 
this area are more permanent than those fed from the 
granite. 

The influence of the rainfall upon mining operations is 
strikingly shown in the case of the Stanley Reward Tin 
Mining Company, which draws its water for power and 
sluicing by means of a race from the Upper Stanley 
River. Yet after four or five consecutive da.ys without 
rain the company is unable to work at full pressure owing 
to shortage of water. This might be improved slightly by 
an alteration of the race intake, but not to any great 
extent. 

\Vith a heavy rainfall such as' we have here the tendency 
is to rapidly remove the surface soil, but fortunately the 
very moistness of the climate favours a very luxuriant 
growth of plant life, and the dense undergrowth assists 
very largely in arresting the removal of the surface soil. 
In passing it may be mentioned that this dense under
growth, and what is in places impenetrable scrub, renders 
accurate field work difficult, and impossible in places. 

(3) - EcONOMIC ASPECTS. 

(0) I'rosptcting and h'x ploi tatiotl. 

The watercourses here have played a somewhat import
ant part in the prospecting of the district. Original 
prospecting of the district followed the Stanley River up 
from its junction with the Pieman River. For some miles 
the grade is very flat, the river hw-e flowing through open 
button-grass country. Little success was met with in the 
lower portion of the river, but as the granite was 
approached tin became more abundant, and finally the 
alluvial fiats now held by the Stanley Reward Tin Min-
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ktg Company were discovered. In its up~r reaches, as 
one penetrates the gorge cut by the Stanley lDto the Mere
dith Range, the grade of the bed increases rapidly, and 
advantage is ta.ken of th.s 1D tbe race cut by the Stanl~y 
Reward Company. The race is between ~ and 4 mt1~ In 
length and as shown in the accompanymg plan, wInds 
round 'the base of the Parson's Hood, giving a pressure 
of about 300 feet. 

The topography bas enabled the tin o~e shed from the 
surrounding granite and from t~e contamed q?art~-tour
maline veins w be concentrated In the flat whIch IS now 
being worked. Not only in the S~anley River, but in the 
beds of tributary creeks has the tm ore been concentrated 
by natural agencies. Both Castle's Creek from the west,. 
and New's from the east, have been worked, ground and 
box sluicing being generally emp~oyed. In the c~ of 
both these creeks it has been malDly the lower portIoDs 
which have favoured the concentration of the tin, the 
creeks rising rapidly into the hil1s towards thei,r sources. 
Tulloch Creek, rising in Parson's Ho~ and :6.owmg south
wards, cut through the large Mt. Lmdsay ore-body, and 
as tin occurs in situ right on the surface outcrop of the 
latter, it might naturally be expectad tbat some of the 
cassiterite would have been found along lts bed. .An 
examination, however, has shown that the gradient of the 
bed is very steep, and offers no encouragement f~r the 
lodgment of any quantity of d~trital ma~ter., It 18 not 
surprising, therefore, that very httle alluvlal tin bas bee;ll
discovered in this creek. However, at the spot where t~lS 
creek enters the Four·mile Creek, a tributary of the WIl
son River, there is an alluvial flat, apparently not of any 
great extent, which does not appear to have. be,en pro
spected, It is possible tha.t some of the casslterlte shed 
from the Mt. Lindsay ore-body may have found a lodg
ment under these more favounible conditions, 

The fact of this creek being staeply graded is likely to 
be of benefit for power purposes. 

The bed of the Stanley River itself, where the first tin 
of the district was discovered, is still occasionally worked 
by blind·stabbing in the dry weather when the river is 
low. 

Prospecting up Castle's Creek f?r the source o.f the tin 
discovered there, a quartz·tourmahne ~ode was discovered, 
which will be referred to later, but lIttle work has been 
done. Similarly, the little proapecting that has been 
done up New's Creek led to the discovery of one or two 
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other f()rmation~. Far less prospecting, however, has been 
do De here than the alluvial tin warra.nts. 

Referring to expl()itation, the topography has favoured 
what little has been done in this respect, 

The Mt. Lindaay Company has taken advantage of tbe 
uneven nature of the country and has opened up the or&
body by means of crosscuts and adits driven into the hill
aide. Further work is necessary in this direction, and.in 
particula.r, the need for a main low·level adit is great. 
This matter will be referred to later on. 

On Section 3953·l[ a little driving was done to open up 
a qua.rtz·tourmaline lode. 

At Mt. MertollJ, the tin·bearing formation is being 
opened up by a. crosscut drive, but this might with advan
ta.ge ha.ve been driven somewhat lower down the hill, to 
give a rather greater quantity of backs, 

On the whole, very little adva.ntage has been taken ()f 
the topography of the district in exploitation. 

Against the advantages of an area of broken country, 
cut up by gorges, must be borne in mind the disadvan
tages owing to difficulty of tra~sportJ which in this par
ticular area are considerable. 

(b) Water-.upply. 
The question of water-supply is one of vita.l importance 

011 the field. The needs of the companies may be con
sidered independently. 

The Stanley Reward sections depend entirely on the 
rainfall for their water-supply. Water is brought from 
the Upper Stanley, where the race intake is situated. As 
the method of working employed here is sluici~g and 
hydraulic elevating, it will at once be seen how VItal the 
question of water·supply becomes. The uncertainty 
of the supply has indeed militated against the success of 
operations during the past. Even four or :five days with
out rain causes a. shortage in the supply, and if continued, 
either a. partial or complete cessation of operations. The 
Upper Stanley flows through steep granite country, which 
I-apidly drains after rain has ceased to fall. As far as 
the writer went up the river, no suitable site for a reser· 
voir was noticed. In the rainy season there is a large 
volume of water coming down the river, a.nd it is a matter 
for regret that the excess cannot be stored and used as 
required. 

It has been suggested that water may be brought from 
the Harman River. The race-cutting .involved would be 
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long, as it would be necessary to bring the water 
round th& southern end of the Parson's Hood Range, 
and 8S will be seen from the topographical map, 
the spurs and valleys are numerous, and probably 
rather extensive Buming would be required. There 
is a large fiat on the Harman River, which, when 
viewed from a distance, appears to offer many advan
tages for water-conservation. Even were the damming 
back: of the water feasible bere, the Bat is too low 
to benefit the Stanley Reward. The exact level was Dot 
determined, but it is probably not more than 450 or 500 
feet above sea-level. The level of the river where the 
Mt. Ramsay track crosses', 2 or 3 miles below this .flat, is 
345 feet above sea-level, as determined by corrected 
aneroid readings; and the river just ahove this point does 
not appear to rise very rapidly. Towards its head, the 
Harman River is small, and heading from granite coun
try is liable to considerable fluctuation. 

\Vith reference to the Mt. Lindsay .Mine, no use is being 
made at the present time of the water supply available, as 
exploitation work only is being carried on, and no milling. 
It is inevitable that a. small plant shall be installed in the 
near future, when the question of the water-sup:ply will 
be of extreme importance. Tulloch Creek, whlch cuts 
through the section, is of small size only, and probably not 
more than one sluicehead can be relied on, although there 
is considerably more in the wet seasons. The grade of 
the bed is steep. This creek would not provide more than 
sufficient dressing-water for a small mill. 1f a deep level 
adit be driven, this would provide a little more water, 
but not any considerable amount, as the Mt . Lindsay spur 
is well drained naturally. 

In the Wilson River is an abundant supply all the 
year round. 

At Mt. Merton the creek called Christmas Ct-eek could 
be utilised for a small plant only. In the event of the 
formation warranting a larger plant, some othel arrange
ment would ha.ve to be made . Possibly the Wilson River 
would be utilised, although this portion of the counlry. 
and more particularly that to the east was not examined 
in sufficient detail to warrant a definite opinion being 
expressed on this point. Although hilly, the valleys here 
are, on the whole, of even grade, and it is probable that 
long race-cutting will be necessary to obtain sufficient head 
for power. Pumping seems unavoirlable. 

(c) I'ower. 

Advantage has been taken of the configuration of the 
country hy the Stanley Reward Company, in utilising 
water from the, Upper Stanley for sluicing and motive 
power. 

As already mentioned, although the bed of the Stanley 
is comparatively level in the lower port,ion of its course, 
the upper portion of the river is steeply gra.ded, and 
advantage was taken of this fact in the con8~ruction of the 
race. After between 3 or 4 miles of race, the water 
descends !.<> the flat by a pipe column some 3000 feet in 
length, giving a pressure of about 300 feet. This pres
sure is utilised for elevating the wash by mews of 
hydraulic elevators to the sluice-boxes. As is well known, 
elevators of this type have a low efficiency. Where water 
is abundant this question is not of paramount import
ance, but it becomes a serious question in this case, 
where the supply is variable. The wash was being ele
vated .. dista.nce of about 40 feet vertie&lly in the pre
viouS' position of the plant. The plant was being moved, 
and had not been re-erected at the completion of the 
writer's examination of the district. 

Portion of the available water was being utilised to 
break down the ground by means of nozzles. A SII;lall 
portion of the a.vailable power was converted to electrICal 
energy by means of a dynamo driven by a small Pelton 
wheel, and utilised for illuminating the plant and work
ings when night-shift was being worked. 

At Mt. Lindsay Mine the question of power will have 
to be seriously considered very shortly. Tulloch Creek 
would not furnish power for any but a small mill; shou~d 
such be installed it will probably be found necessary, In 
order to utilise the water available to best advantage, for 
both power and dressing, !.<> have the mill below the 
power-station, using the dead water for dressing: No 
very suitable spot was noticed where the creek mIght be 
dammed, the slope of the range here being excessive for 
that purpose. This object was kept in mind a.lso wh~n 
traversing the summit of Parson's Hoo~. The SU~ID1t, 
especially towards the southern end, IS comparatlvel'y 
level, and could a site for a res"ervoir be located here, It 
would be of great value to the companies concerned .. Con
ditions, however, did not appear very favourabl~, Judg
ing from the general examination made. There I S, ho~
ever, one creek just to the nortp of the extreme summlt 
which merits further inspection. The creek-bed was not 
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followed but from a cursory examination it appeared 
likely that a dam-site mig~t be found a little lower d~wn, 
which would store a. consIderable volume or water If a 
dam of moderate length and height we~e. con~tructed. 
As will be seen from meteorological statIstIcs gIve~, at 
Mt. Read with an altitude equal to that of the spot under 
consideration, the rainfall is considerable all the year' 
round. 

When a larger mill is. being ~on8ide~ed by the Mt. 
Lindsay Company, the WIlso~ RIver wIll probahly be 
utilised. Ample ~water 18 aVallable. here for a~l p.urpo~e8. 
The fall in the river for a few mlles above Its JunctIOn 
with the Harman River appears to be about 40 feet per 
mile. It is probable that a little further north the river· 
bed is graded more steeply. At the junction of the Har· 
man River with the Wilson the level is about 1165 feet 
below the Mt. Lindaay Mine. 

It may be found advisable to divert the wate~ from 
the South-east Creek into Tulloch Creek, some dIstance 
below the Mt. Lindsay Mine. As determined by cor· 
rected aneroid readings, there is a difference of level 
between these two cre-eks on the ~1t. Ramsay track of 
140 feet. 

In discussing the creeks suitable for power purposes, the 
Four-mile Creek should not be altogether overlooked. 
This creek carries a fair volume of water, and has a 
steep1y-graded bed. J?rawing most. of. its water from 
the drainage of clay soil, the supply IS hkely to ~e rather 
more constant than that of creeks draining gramte coun
try. The possibility of diverting the water of the Stanley 
River into this creek has already been referred to.(l) 

In examining this creek with a view to utilisiD~ it for 
power purposes the wri~r. was much impressed w~th one 
possible method of obtalDlDg abundant power, VIZ., by 
diverting the water of the Stanley River. The l~w 
swampy ground which forms the watershed between W.ll
son and Stanley Rivers at the head of the Four-mIle 
Creek has already been referred to. The height of this 
swamp above the Stanley. is not more ~han about 15 feet, 
according to aneroid readll;lgs. :rhe pOtTIt. where the Four
mile Creek enters the Wilson 18 approximately 400 feet 
lower. So that, obviously, if the level of the Stanley 
River could be raised about 15 feet nearly 400 feet of 
hrad could be obtained from a race. 

<.1) Vide J1age O. 

IV.-GENERAL GEOLOGY. 

The general geology of the district will be dealt with 
under separate headings and sub-headings. 

First the igneous rocks will be taken, and various groups 
deacribed-(i) Porphyroid, (ii) Basic, (iii) Intermediate, 
(iv) Acidic. 

Then the sedimentaries and their modifications will be 
treated: (i) Pre-Cambrian schists, quartzites, and slates; 
(ii) Pre-Silurian slates, sandstones, and tuffs; (iii) Pre
Devonian dolomite; (iv) Silurian sandstones, slates, and 
limestones; (v) Pleistocene river gravels i (vi) Recent 
alluvial deposits. 

Finally, the genera.l sequence of events leading to the 
present geological structure will be described and sum
marised. 

A.-·IGNEOUS ROCKS. 

(I)- l'orphymid Group. 

At ODe or two points in the district, withiu the area. 
occupied by the Pre-Silurian series of slates, sandstones, 
and tufTs, loose fragments of porphyroids were found. At 
DO place were th.ey located in situ, although careful search 
was made. The pc;>ssibility of overlooking these rocks in 
• densely-timbered district, in which outcrops are com
para.tively few, and in which the old sedimentaries are so 
.Itered by contact-metamorphism as to themselves closely 
res~mbl e igneous rocks, will at once be recognised. In 
SE-veral instauces outcrops were noted and specimens col
".(" -ted of rocks which were believed Oil! the field to be 
)Orphyroids, but a microscopical examination revealed the 

iact t.hat they were contact metamorphic sedimentaries. 
As the rocks have not been located ill situ in this dis

riet, and as therefore no information is available from 
his field as to their relation to other rocks of the district, 

. seems quite unnecessary to deal with them in any detail 
re, particularly as they are being described in some 
tail at the time of writing by another officer of the 

o.ological Survey, from a district where they are well 
cleveloped,(2) in addition to having been previously 
dNcribed. 

(I)" The Jukes-Darwin Mining Pleld," by L. llills. 
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Suffice to say here that they are now recognised as being 
igneous rocks, which have been shattered and ren.dered 
schistose, and in which partial recrystallisation of the con· 
stituen:t minerals has taken place, owing to the meta
morphIsm they ha.ve undergone. It is recognised that 
so~e types are intrus~ve into t~e sedimentary rocks with 
whlCh they are assoclated, whIle others are interbedded 
with them, i.e., both 'intrusive and t,l/usive types are 
represented. 

Their age has not yet heen definitely fixed, hut the rock. 
are known to be older than Silurian, and therefore are. 
provisional1y classed as Pre-Silurian. 

(2) Ba.ic Group. 

The occurrence in the district under review of a broad 
belt of basic rock, gabbro, oorite, pyroxenite, and ser
pentine, evidently genetically related to the acidic types 
described below, is quite in accord with observations 
re?orded by officers of the Geological Survey in other dis
tncte. 

Mr. L. K . Ward recorded the occurrence at North Dun
das (3) of a series of similar rocks, connected also with 
acid rocks. In fact, the belt of basic rocks described in 
this report is probably continuous with that recorded at 
North Dundas. It has a general north-north-west strike, 
and is cut through by the Pieman River near its junction 
with the Huskisson. As shown in the accompanying map, 
north of the junction of the Wil son and Harman Rivers 
it is cut off by granite. This granite forms a long spur 
of the Meredith Range, running out westward. Mt. 
Ramsay appears to be a continuation of the spur. The 
basic rocks appear again at the Bald Hill, north of the 
Meredith Range, where they are well developed. 

For a part of its course the Wilson River marks the 
junction between the basic eruptives and the Silurian 
sedimentaries, which they have evidently intruded. The 
'Vilson River cuts diagonally through the belt, and forms 
for a time below the junction with the Harman, the east
ern boundary of the belt. Other occurrences of basic 
rocks associated with acid ones of somewhat later age have 
been summarised by Mr. Ward .(·). 

Unfortunately, this portion of the district examined 
was rather far removed and difficult of access from the 

(') Goo!. Snrv. Tas. BlIlletin, No , 0, pp. 18- 24, 
(4) 0)1. cit" pr, 29-30. 
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only ,two, camps available, and consequently the writer's 
exammatlOn of the locality was necessarily somewhat hasty 
and of a general characte~. At ~o point visited was any 
a~tua;l conta~t obse:r:ved, either With Pre-Cambrian slates, 
~Ilurlan s6<hmentanes, or Devonian granite, The cover. 
LOg of surface soil is so thick and the undergrowth so 
dense that r.ock outcrops are almo~t completely hidden. 
Hence, defiDl~ c~nta.ct metamorphiC effects were in no 
case observed in Bdu. In consequence of these difficulties 
the geological b~undaries of the group, as shown on th~ 
map, are approximate only, 

The topography of this portion of the district has 
a!ready ~e~n dealt with. A ser,jes of comparatively low 
rIdges, dIVIded by, streams formmg part of the drainage 
syst~m of t he W,llson and Huskisson rivers, represent 
~rtlOn of the dIssected peneplain of the old Pieman 
~lver. Between the Wilson al!d Harman Rivers ther~ 
IS a well-defined ridge rising to a height of about 1400 
f~t, and presenting a steep face to the south. Between 
thIS steep face and ,the junction of the two rivers referred 
~, a frur1y exte~Slve allu,vial plain is developed, which 
1!J worth prospectmg for tID and osmiridium, The rock
typ~s represented would seem to belong rather to the 
basiC than the ultra-basic divisions, although most likely 
both types were represented in the unaltered rocks. The 
~ks ,are so largely serpentini~d that it is quite impos
sable III many ~ases to determllle ~ha~ the original rock 
~as. Much of 1~ was doubtless perIdotlte and olivine gab
~ro, .although neither of these types was represented in the 
tpeclmens collected, 

Although there is a. considerable variation in the rock
~ype from point to point in the area, the series as a whole 
1& characterised by its low percentage of silica a.nd high 
~rceDtage of ferromagnesian constituents, 

A fairly typical specimen collected from a hill about 
: mile S?uth-west of ~he Harman River crossing, on iones' 
Track, IS macrosc?plcally o,f ~ greenish-grey colour, and 
of somewhat variable ~ramslZe, Comparatively large 

akes of pyroxene showmg good clea.vage faces are pro-
nent, The~e are as much as 7 by 5 millimetres. They 

iI..n' e?closed III a groundmass of feJspathic material and 
gnemsh pyroxene of finer gra insize. A little scattered 
r:mte is noticeable, 

~c~oscopica.lly the rock is holocrystalline and of coarse 
JT&!DSlZe, The fabric is poikilitic, the pyroxene crystals 
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acting as hosts and enclosing idiomorphic felspars 
which appear to penetrate it. The felspars are almost 
completely saussuritised in many instances, and extinction 
angles are rather indefinite, but labradorite seems to he 
the felspar represented. The pyroxene is monoclinic dial
lage and occurs in allotriomorphic masses, largely moulded 
ou the felspsrs. The pyroxenes have in some cases been 
converted t9 uralite. The alteration is seen in some indi
viduals to commence from the periphery of the crystals, the 
light--green actinolite growing inwards in radial tufts and 
brushes of fine needles, which gradually spread out over 
the crystal and finally completely replace the original, 
formmg pseudomorphs of uralite after pyroxene. The 
felspars have also been attacked, and a few individuals 
show a.bundant green actinolite needles. It is interesting 
to n.ote that to some. extent the uralite, itself secondary, 
has III turn been partially converted to chlorite. Ilmenite 
is present in small amount, partially converted to 
leucoxene. There are also scattered idiomorphic crystals 
of magnetite and chromite. No olivine appears in the 
slide. The iron ores, which are included in both the saus
surite aggregates and also in the diallage, have evidently 
been the first to crystallise, followed by labradorite, and 
finally diallage. 
. The rock is a. gabbro, saussuritised and partially ura.lit
lsed. 

Another type of rock is represented by a. specimen col
lected from the Harman River near Jones' Track to 
\Varata.b. Macroscopically it is dark-greenish black in 
colo~r '. with flakes of pyroxene distinguishable in a ser
pentmlsed groundmass. This rock is typically developed 
in several portions of the area of basic rocks under con
sideration. 

Microscopically the rock is seen to be largely converted 
to serpentine. Saussurite aggregates are a.lso present, 
representing original feispars, now entirely decomposed. 
No recognisable felspar remains. The pyroxene is mostly 
orthorhombic enstatite, with &. few fragments of unal
tered monoclinic diallage. The rhombic pyroxene is 
largely converted to the serpentinous mineral bastite. 
Whi.le retaining the form of the pyroxene, the bastite 
conSIsts of aggregates of minute fibres arranged longitudin
ally, the continuity of the fibres being requently inter
rupted by transverse fissures, which in turn are filled with 
serpentinous material. Some of the serpentine aggregates 
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show typical mesh structure, suggesting its derivation 
from olivine, although no fragments of the latter mineral 
now remain. 

Another facies represented, and found to form the out
standing pinnael ... a little north of the junction of the 
Harman and Wilson rivers, is an exceedingly tough rock:, 
of a greenish-grey colour, which in the ha.nd specimen 
!bows only crys.tals and plates of greenish pyroxene, with 
lllcluded chromIte. It weathers to a reddish-brown rock, 
and finally yields a red soil very rich in iron, which gives 
the steep hill-sides, which carry only stunted shrubs, & 

general dun-brown appearance. 
In . the hand specimens, grains of chromite are notIce

able In the pyroxene. The pyroxene is in plates of some
what varying size, up to i-inch by i-inch. No other con
stituents are visible. 

Mic~oSICopically the r~ is seen to consist largely of ' 
rhombIC pyroxene (bronzlte), with some monoclinic pyrox
ene (diallage), a. little olivine, serpentine, and chromite. 
There is no felspar present. The rock is holocrystalline, 
gr~insize .being variable, individual plates and crystals 
belllg medium to coarse . The bronzite is hypidiomorphic, 
and in some instances idiomorphic, while the diallage is 
ge~erally allotriomorphic. Olivine is present in small 
reSIdual grains with a little serpentine, alteration to the 
latter mineral being almost complete. The chromite is 
idiomorphic, and has evidently been the first mineral to 
crystallise out from the magma, while the rhombic is evi
dently older than the monoclinic pyroxene. The rock is 
• pyroxenite, and would be called websterite. 

These rocks grade into serpentine, various types from 
~nal~red igneous rocks to pure serpentine being observed 
In different pl~s. Th.e serpentine, resulting, as it does, 
from the alteratlOn of different rock-types, naturally varies 
from point to point: various shades of green predominate, 
from a light yellow-green through olive to a deep greenisb
black colour. According to the extent serpentinisation has 
proceeded, various fragments of tbe original constituents 
are observed. The serpentine is traversed by veinlets of 
chrysotile asbestos, generaJly of very short fibres, the 
greatest width of vein (i.t ., length of fibre) observed in 
",tu be~ng i-inch, the average width about i-inch. The 
chrysohle was noted first on the western bank of the Wil-

D River, where it is joined by Jones' Track to Waratah, 
but afterwards at various other points between the Wilson 
aDd Harman Rivers. 
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Even where the rock is thoroughly serpentlDlsed abun
dant crystals of fresh chromite and magnetite afe readily 
distinguishahle by the naked eye. It ,,!ould seem that 
these two minerals are intimately intergrown, for some 
serpentine was crusbed and vaulled, and the resulting COll

centrate of black iron minerals subjected to magnetic 
treatment. The magnetic portion was carefuny re-con
centrated several times, to minimise the risk of picking 
up mechanically mixed, non-magnetic material, and was 
then found to react very definitely for chromium, and 
also to leave a black residue insoluble in hydrochloric acid. 
On the other hand, the non-magnetic portion was insoluble 
in a.cid, and answered all tests for chromite. In hand 
specimens these minerals generally show octahedral out. 
lines. 

With re~ard to this group as a whole, it is evident from 
field rel~tIonships that it is intrusive into the Silurian 
sediments. It is therefore Postr-Silurian, and the writer 
is in fuI! accord with the theory poetuJated by Mr. Ward 
in accounting for a similar OCCurrence at North Dun
das,C), viz., that both basic and acidic groups represent 
different phases of igneous activity in Devon"ian time. 
Differentiation having played an important part in caus
ing a partial concentration of the mOTe basic constituents 
of the original magma, these were forced into their present 
position by a release of pressure. At a somewhat later 
period the acidic portion of the magmA. was forced up into 
the overlying strata, and solidified as the granite maSS'tj 
of Meredith Range. Thus the acidic and basic rocks 
are assumed to ~e genetically connected, having originated 
in the same parent magma. 

The original contour of this igneous belt of rocks cannot 
now be determined. That consolidation must have taken 
place at depth, and under considerable pressure, is evident 
from the structure of the rocks under consideration. They 
are all hoiocrystalline, excepting where serpentinisation 
has destroyed the original structure. It is probable 
that a considerable amount of rock material h&8 been 
removed by degradational foroos. Serpentine as a rock, 
although soft, offers great resistance to surface weathering 
agencies, but in this district these forces have been at 
work for a very long period. We know that the origin
ally overlying sedimentaries have been removed, but it is 
impossible to say bow much of the igneous rock has gone. 

SerpentinisatiOlil appears to have affected a considerable 
portion of the exposed area of this group of rocks. From 

(0) Or ,'t.. . ~9-32. 
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the observations of the writer, it would appear that this 
alteration has been far more complete towards the edges 
than toward!r the centre of the group. While this can
Dot be enforced too strictly, it seems to be generally 
true. While towards the margins the rock is completely 
converted to serpentine (frequently with small veins and 
threads of asbestos), the more central portion of the mass 
consists of gabbro and norite, merging into pyroxenite. 
In few cases was olivine shown to be present in the rock, 
but it seems likely that much of what is now serpentine 
may have originally been peridotites and other olivine
bearing rocks. If this is correct, it would seem that 
magmatic differentiation has played its part, and that 
the more basic portion of th~ molten mass has segregated 
&.owards the edges of the coohng mass before consolidation 
took plaoe. 

Without here entering fully into a discussion of ser. 
pentinisation and its causes, it may be stated that it is 
DOW recognised that weathering is not solely responsible 
(or the phenomenon, since in SOme instances olivine rocks 
are known to occur at the surface, while on the other 
hod serpentine is prove.d by mining operations to OCCur 
at considerable depths below the surface, beyond the 
ft&ch of weathenng agencies. It seems probable ther&
"OTe, that the alteration is ~ue partly to the per~olation 
.f heated wateI'!J. Such waters might be liberated at the 
&nal stages of consolidation of the basic magma. 

It is ratl.ler surprising to find so little sign of contact
tamorphiC effects on the sediments into which these 

""*s have been intruded .. The latter are but slightly 
tered . at the c~ntact, a SIlIcIficatIOn and hardening of 

&.he sediments bemg noted in a few cases, but not extend
many yards from the contact. In general however 

u.e line of contact is hidden by surface detrital matte; 
wad soil. 

llic~o~ic examination of the slides prepared from 
:b In thIS area. has shown that saussuritisation of the 

rs has taken place, accompanied in some instances 
ura.litisation ?f the pyro~ene~. These changes are both 
?gnlsed as bemg due pnmanly to pressure indicating 
t the rock-mass has been subjected to press~re at some 

bale. subsequent to consolidation. The intrusion of the 
. rocks in Devonian times, but slightly later than the 

c ?nes, an.d which h~ so considerably altered the sur
udlDg sedIments, mIght, perhaps, account for this 
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alteratiot;I. The sediments are metamorphoeed nght from 
the granIte to the contact with the basic rocks. 
. At No~th Dundas, Mr. Ward (') has suggested that the 
mcrease In ~ulk due to serpentinisation may account for 
the converSIOn of pyroxene into amphibole. The same 
argument would apply in this instance. 

(3) Diorite and Diorite /Jm·plt /Jr!l. 

On the Stanley Reward track, about 36 chains beyond 
the Mt. ,Lmdsay turn-off, IS an outcrop of a dark greenish 
rock, eVlden~ly not belonging ~ the surrounding sedi
mentary serIes. The outcrop 18 about half a chain in 
width on the track. An attempt to trace the extent of 
the surface outcrop was not very successful, owing to the 
heavy undergrowth, and general absence of rock outcrops. 
It apparently occurs in dyke form, intrusive into the SUf

rounding slates. Contact metamorphic effects were not 
marked, but this fact is not surprising considering that 
the ~ur~und0g sedimentaries are. metamorphosed by the 
gramte lDtruslOn. In hand specImens the rock is of a 
dark gr~nish colour owing to the predominance of the 
ferr.o~agnesian constituent. It is fine grained, and, in 
addItIon to the dark ~reen ferromagnesian minerals, fel
spars axe to be noted m the groundmass, usually of small 
size, with occasional phenocrysts somewhat larger than the 
average felspars of ~he rockmass (phenocrysts up to about 
2 mm. x 1 mm. bemg noticed). Scattered pyrite is seen 
to be prese~t in the rock, .with a little cha.lcopyrite. rrhe 
metalhc mlllerals have eVIdently been introduced subse-
9uently ~o the consolidation of the rock, for they occupy 
III some lllstances minute fissures in the rockmass. 
~ .On dec~mpositioll the rock yields a yellow-brown cl;y. 
.\1tcrosc~plCally ~be rock is seen to be holocrystaUine, and 
to ~o.nslst essentIally of hornblende and plagioclase, with 
occaSIOnal orthoclase phenocrysts. There is excess of horn
blell,de in the ground~ass. o~ the sl~de, accompanied by 
tabular felspars Showlllg Idlomorphlc outlines and fre
quently penetrating the amphibole. The latter mineral 
has evidently crystallised out later than the felspar8, being 
largely moulded on them. Part of the hornblende is 
bleached. The felspars are clouded by decomposition pro
ducts, rendering extinction angles indistinct, but these 
point to andesine being the triclinic felspar present. 

~) Op. ('it .. pagt 31. 
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There is a good deal of magnetite scattered through ~he 
slide, and a little pyrite in irregular masses. Runlllng ' 
through the slide are several roughly parallel veinlets filled 
with green chlorite, and containing pyrite. These give 
the rock a somewhat schistose appearance. A little clear 
Celspar appears here also in small grains; this is probably 
albite. The rock has evidently been subjected to some 
alteration, but is probably a diorite porphyry. 

Occurring on the southern slopes of Parson's Hood, 
where it Corms bold cliffs towards the head of Tulloch 
Creek 1850 feet above sea-level is a dark greenish rock 
of fin~ grain, the only constitu~nt recpgnisable in hand 
specimens being phenocrysts of orthoclase felspar, up to 
about 4 by 6 millimetres. The rock might at a glance 
very easily be overlooked, sit~ated as it is in ~edim~nts 
which have been subjected to mtense metamorphIc actIon, 
and which are themselves converted to hard igneous-look
ing cherts and quartzites. The extent could not be exactly 
traced, but was not large, the occurrence suggesting dyke 
form. 

Microscopically this rock somewhat :esembles that 
described above. The groundmass conSISts largely of 
green hornblende in irregular aggregates, with a small.er 
amount of felspar in minute tabular crystals. The plagIO
clase is kaolinised, and consequently the extinction angles 
are indefinite, though they seem to be small. O~thoclase 
is present in idiomorphic phenocrysts. There IS much 
magnetite in irregular masses associated with th~. horn
blende, one result, apparently, of the decompOSItIOn of 
t.hat mineral. The hornblende has in part been converted 
into green blades of actinolite. 

There is a veinlet filled with hornblende, and carrying 
a little pyrite, traversing the slide. 

Apatite is present in small quantities. 
The rock is" evidently a dioritic dyke rock. It somewhat 

resembles the lampropbyre9, but has not the .typical struc
ture. It, may be called a diorite porphyry. 

In Tu]]och Creek abundant boulders were noticed of an 
igneous rock which had not been observed ill situ 011 th.e 
fie!d. Of a predominant dark greenish colour, the rock IS 

8een on closer examination to be composed largely of a 
green Cerromagnesian mineral with distinguishable Celspars, 
and to be of even and medium grainsize. 

Microscopically the rock is seen to be holocrystalline. 
and to be composed essentially of crystals of grern horn-
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blellde with hypidiomorphic outlines, and idiomorphic fel
spars. Both plagioclase and orthocla.se fel spar are present, 
the latter not in large amount. The variety of plagioclase 
is oligoclase. Both brown and green hornblende occur . 
At times the centre of a crystal is brown, and the outer 
fringe green, the two being optically continuous-. The 
horublende has completed crystallising later than the fel
spar, which it partly encloses, giving a somewhat ophitic 
facies to the rock. Abundant apatite in minutely slender 
prisms occurs included in the later formed minerals. The 
felspars are pierced by blade-like needles of actinolite. 
The rock is a diorite. Its occurrence is rather unexpect.ed, 
but there is little doubt but that it is intrusive i nto the 
Dundas slate series at some point not exactly located, on 
the southern slopes of Parson's Hood . Its extent also is 
unknown. 

Very similar to the above in structure and general char
acteristics is a rock occurring in sil u on t he .l\.H. Ramsay 
tra..ck about t-mile to i -mile west of the Harman River. 
the extent noted was not very large. Microscopical 
examination shows tbis rock also to be a diorite, some
wha.t finer in t exture and slightly richer in felspar than 
the type just described. As will be seen on reference to 
the accompanying map (Plate II.) it occurs near the mar
gin of the basic rocks. The writer at first thought this 
rock formed part of the basic group, hut further examina
tion led him to the conclusion that it occurred in dyke 
form, although paucity of outcrops rendered proof difficult. 

The age of the rocks just described is assumed to be 
Devonian. They appear to have been intruded into the 
Dundas slate series before the invasion of the granite 
mass now forming the Meredith Range, and probably 
after the eruption of the basic rocks, al t hough the evi
dence for this latter statement, is merely presumptive. 

They have been derived from the same magma which 
gave rise to both the acid rocks represented by the granite 
of the Meredith Range, and the basic rocks of the Wilson 
River belt, and form an intermediate group . 

(4)- Tht Acidic Group. 

This group is of extreme importance in the field, being 
genetically connected with the occurrence of tin. It 
includes granite, granite-porphyry, aplite , and quartz
tourmaline. 
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The granite forms the southern portion of the Meredith 
Range massif, a huge granite mass which now forms the 
"ulk of the Meredith Range . 

The age of the granite is regarded as Devonian. There 
~s no definite proof of this in the a.rea under review, but 
It has ?een repeated1y remarked in the publications of the 
GeologlCal Survey that the intrusion of the granite 
occurred between Upper Silurian and Permo-Carbonifer
ous time. It is undoubtedly intrusive into Upper Silurian 
strata, and abundant boulders of it occur in the basa.l con
glomerates of the Permo-Carboniferous system. HencA it 
is assumed to be of Devonian age. 

The granite is similar to that now known to be widely dis
tributed throughout Tasmania, and so often referred to 
as the Tasmanian " Tin Granite," since it is in most cases 
accompanied by tin-deposition, in contradistinction to the 
older gra.nitic rocks of Pre-Silurian age, which have so fa.r 
not been shown to be stanniferous. 

Macroscopically, the rock is seen to be a light-coloured 
biotite granite, tending to porphyritic in places. The 
constituents of the normal granite in their order of relative 
abundance are orthoclase, plagioclase, quartz, and biotite ; 
tourmaline is sometimes present in addition. 

The felspars are usually! to t inch in length, with a 
second generation of smaller crystals in the groundmass. 
The orthoclase is white, no pink orthoclase bein~ noticed 
on the field. It is the excess of orthoclase whlch gives 
the rock its general light-coloured appea.rance. The 
plagioclase is not very noticeable in hand specimens. The 
quartz is in very fresh glassy crystals about i to 
t inch in diameter. Biotite is in scattered crystals 
throughout the mass, individual crystals being exception
ally i-inch across, but usually smaller. 

'Vhen the granite becomes porphyritic, the phenocrysts 
are of white orthoclase. 

As is only to be expected the granite varies somewhat in 
texture and composition. Going north along the Stanley 
Reward water-race (where a good section of the granite 
was exposed) it was noticed that north from Minor 's 
Creek the granite was almost uniformly of somewhat finer 
average grain-size than that described above. \Vhetber 
this represents an intrusion of s:ightly different age 
t() that of the main granite mass, or whether it is due 
t() differentiation in sit u of the original magma, or to slight 
"ariation:-; in the conditions under which cooling took place, 
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was not definitely determined on this occasion. The writer 
is inclined to the opinion that the second and third factors 
account for the difference noted. 

A microscopical examination was made of a slide cut 
from a specimen collected on the race near Rocky Creek. 
The following minerals are seen to be present: -ortho
clase, quartz, plagioclase, biotite, zircon. The texture 
is holocrystalline, relative graiusize even, and on the 
average medium to coarse in size. The orthoclase 
frequently shows Carlsbad twinning, and many of the 
crystals show typical cleavages. The plagioclase shows: 
the low extinction angles of albite and albite-oligo
clase ; abundant albite twins are noticeable with extremely 
flne lamellations. Some crystals show zonary banding, 
the outer layers of material being more acid than the 
interior. A good many of the felspars are more or less 
decomposed. The decomposition seems to commence from 
the centre of the individual crystals, and gradually spread 
outwards towards the periphery. In some individuals 
decomposition has taken place in certain defined rones, 
the centre and edges of the crystal remaining fresh. Bio
Lik has crystallised out early, showing hypidiomorph :c 
outlines, with frayed-out ends. Although the crystallisa
tion of the quartz and fel spar bas been to some extent 
contemporaneouo) as shown by inclusions of quartz in some 
of the feJspar crystals, the quartz has evidently been the 
final mineral to finish crystallising out from the magma, 
as it fills interstices, and is largely moulded on the felspars. 
Zircon in scattered highly idiom orphic crystals oCCUrS 
inc1uded in other minerals. Some of the decomposition 
products contain a Jittle sericite, and also kaolin. The 
rock is a biotite granite. 

One striking feature, more noticeable perhaps 011 the 
summit of Parson's Hood than at any other spot visited, 
is the occurrence in the granite of quartz-tourmaline 
nodules. These are very noticeable on the weathered 
granite surfaces, for they stand out as more or less spheri
cal balls, and as weathering proceeds these nodules are 
often freed, being more resistant to the attacks of atmo
spheric agencies than the enclosing granite mass. They 
consist essentially of black tourmaline with varying 
amounts of quartz. They are due to the operation of mag
matic differentiation in the original magma, the minerals 
now forming these nodules having gradually segregated 
and solidified as cooling proceeded. . 

The occurrence of exactly similar nodules has been 
studied in detail by Mr. G. A. Waller at Mt. Heemskirk, 

29 

where they appear to be extremely abundant and particu
larly well developed. Mr. Waller has dealt in detail with 
the occurrence and mode of origin in his official report . 

In the field these nodules were not observed in th" 
coarser-grained ~ranite; they appea.r to be confined to the 
fiue-grained vaneties. 

On the summit of Parson's Hood also were noticed 
abundant veins of pure black tourmaline. These were of 
different widths in different localities, from less than 1 
inch t.o as much as"8 or 9 inches. These are continuous 
for considerable distances, and as in the case of the 
nodules, are very noticeable on weathered surfaces, stand
ing out in relief. 

The tourmaline evidently occupies contraction-cracks ill 
the granite. After the outer crust of the granite has 
solidified, as cooling has proceeded, it has necessaril~ been 
accompanied by contractlOn, a.nd the already consolidated 
granite has been fissured. This fissuring' has allowed the 
escape of the active mineralisers, gaseous emanations rich 
in boron, which have resulted in the formation of tour
maline. 

Frequently these fissures appear to have a north-west 
and south-east trend, but others also occur striking at 
widely differing angles. 

Another fact noticed in the field was the occurrenCe 
of dark-coloured masses in the granite. These, on exam
ination, were fouud to consist, essentially of biotite mica, 
general1y very fine grained, with small amounta of felspar 
and quartz, forming irregular-shaped masses varying COIl

siderably in size. These also are due to segregations of 
the more basic constituents of the molten magm a. 

A thin slide cut from one of these basic segregatiolls was 
examined microscopically, and was seen to consist of abun. 
dant brown biotite, with plagi<?clase, quartz, orthoclase, 
muscovite, apatite, and magnetite. The rock is holo
crystalline, of fine grainsize, relative size being even, 
.. ud with a granitoid fabric. Tbe apatite crystallised 
out early, occurring abundantly as very sl: llder prisms 
included indiscriminately in quartz and re}spar, and fre
quently penetrating the biotite. Magnetite occurs spar
ingly, in sporadically distributed crystals, whose idio
morphic outlines show that it bas been one of the first. 
minerals to crystallise out. Biotite is brown in the basic 
segregation, but green in the Donna} granite, which shows 
in one portion of the slide. It is abundantly distributed 
in hypidiomorphic crystals, sometimes so highly coloured 
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as to transmit. very little light. Its crystallisation has eVI

den~ly prece~ed the felspars, since fragments of biotite 
are Included In the felspars, and the felspars are in part 
moulded on the biotite. That the crystallisation of the 
felspar has been. in part earlier than the mica is shown 
by the f~c~ that Ill, some individuals the mica wraps round 
t~e hY~ldlOmorphlc feIspar. The biotite is intergrown 
Wlt~ a httle, m~scovite in some instances, the two being in 
optIcal c~~tlnUlt.y. The plagioclase is mostly clouded by 
d~omposltlOn products, and extinction angles are indefi_ 
!lIte; orthoclase is but sparingly developed, and it, too, 
IS part~y. decomposed. Quartz bas evidently commenced 
crysta~hs~ng out early, as inclusionS' occur in both felspar 
an~ blOtlte, but it has been the fina.l product of consolidation. 

~noth~r variation of t~e normal granite is a fine
gra1De~ hght coloured granIte porphyry occurring in dykes 
traversmg both the normal granite and the adjacent sedi_ 
menta~ rocks. The same type was noticed at the COn
tact wIth the Pre-Silurian slate series. 

The g~anite porp~yry typically developed is an almost 
pure whIte rock, wIth fine crystals of biotite and quartz 
sc~ttered .through a groundmiss of quartz and felspar. 
AIlcroscoplcaBy an examination was made of a section cut 
from the dyke. occurring. in the contact metamorphic zone 
at, the Mt. Lmdsay Mme. The minerals present are 
qUB;rtz, orth~clase, pJagioc1ase (oligoclase 1), biotite, mus
c~vJte, chlo~lte, pyrIte, ap~tite, zircon. In crystallinity 
~ e r?Ck 

15 ~ypocry~ta~lme j . the average grainsize 
~s med~u~, relative gram SIZe beIng variable. The fabric 
IS gra.mtOld. The structure is porphyritic, phenocrysts of 
quartz. and orthoclase felspar (and occasionally biotite) 
OCcurrIng In a granular to glassy groundmass. The quartz 
pheno~rysts ?re generally rounded and eaten into by the 
~orroslve . action of the groundmass while still molten but 
In some lnstances still show traces of itliomorphic c;ysta.l 
forms. They contain inclusions of glass and sometimes 
Oakes and shreds of biotite . The ortho~lase phenocrysts 
are not yery abundant; they are hypidiomorphic and 
show typIcal Carlsbad twinning. To some extent th~y are 
moulded on the quartz, and contain included quartz. they 
are J,>artiy decomJ,>osed. Biotite is scarce, occurri~g in 
occaSlonal shreds lD the granular groundmass of quartz 
bOd felsp.r. Much of the felspar is renoered cloudy by 
d~composltIoll p.roducts, but in some cases multiple twin
nu;tg ?n the al.blte Jaw is noticeable, the extinction angles 
POI~tIng to olIgoclase, t~ough they are rather indefinite. 
A htUe scat te-red mUSCovIte is present. Chlorite occurs in 
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tufts and aggregates, sometimes entirely replacing the fel
spar crystals. Pyrite is not abundant, hut occurs in 
minute highly idiomorphic individuals. Apatite and zir
con are distinguishable unde-r the high power in typical 
prisms included in the later-formed minerals. There is & 

little glass in the groundmass of quartzo-felspathic 
material. Inclusions arranged in definite lines were 
noticed in quartz, but could not be determined with the 
objectives available. 

The rock is a granite porphyry, with a quartz porphyry 
facies. 

Veins and dykes of aplite were noticed in places traverS
ing the normal granite. 

()( her acid rocks closely a~ociated with the granite, aud 
of economic importance, are the quartz-tourmaline vei~ls 
and dykes, which are abundant throughout the. dIS

trict. These are of importance, because of the associated 
cassiterite in many cases. Much of the alluvial tin ~on
tained in the adjacent fiats has probably been derived 
from these veins. Even the most casual observer could 
not but be struck by the great abundance of bould~rs of 
quartz-tourmaline on all the granite hillsides, and In all 
the watercourses heading from the granite country. 

These boulders are of all sizes, and are frequently well
rounded. They occur almost to the exclusion of the 
granite some short distance from the igneous mass. 
Within the boundaries of the granite itself huge boulders 
of granite are abundant. The relative abundance of the 
quartz-tourmaline boulders is due partly to their superior 
hardness, and also to the fact that quartz very stron~ly 
resists the attacks of weathering agencies, and tourmaline 
is far more stable than the felspar and mica of the granite, 
which are very prone to decomposition, allowing the more 
ra.pid disintegration of the rock. 

An examination shows a great variety in the nature of 
these quartz-tourmaline boulden. Although consisting 

apparently of but the two minera.ls, quartz and tourma
line, the relative proportions of these vary considerably, 
and the manner in which they have crystallised, causing 
the variations in the appearance and structure of the 
resultant rock. The mode of origin of the different 
varieties is the same. 

Typically the tourmaline occurs in aggregates of fine 
prismatic crystals, frequently radiating, in a groundmass 
of small idiomorphic crystals of quartz. Frequently two 
generations of quartz are present, larger prismatic crystals 
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up to i-ioch in diameter lfl a ground mass oi saccharoidal 
quartz, consisting of idioOlorphic crystals of microscopic 
biz!;!. Miarolitic ca.vities a1'6 sometimes present, and into 
these project small prisms of quartz, which in their turn 
are coated by minute pyramidal quartz crystals, only 
Iloticeable under a powerful magnifying glass. 

The tourmaline is of both black (iron) and green (alkali) 
varieties, with intermediate colours· The black generally 
appears to be more coarsely crystalline than the green. 
A very striking feature of the t.ourmaline is its frequent 
occurrence in masses of radiating crystals replacing the 
felspar of the original granite. The pseudomorphs after 
felspar aTe perfect, the boundaries of the pseudo-crystals 
being very sharply marked, and showing out very dis· 
tinctly in the ground mass of white and glassy quartz. 
Nowhere has the writer seen such perfect examples of 
pseudomorphs of tourmaline afU!r felspar . This occur· 
rence gives a clue at once to the mode of origin. These 
tourmaline pseudomorphs sometimes enclose a. little quartz 
in idiomorphic grains. Occasionally the central core of 
the mass is of quartz and the cry~tal boundaries of tour-

maline. 
Scattered through the main quartz groundmass is a little 

tourmaline, bere, too, often in aggregates of minute, 

needle-like prisms. 
In some specimens tourmaline occurs in the groundmass 

in abundance, giving t.be groundmass a predominating 

dark colour. 
One specimen obtained shows aggregates of slender tour

maline prisms up to q inch in length, with somewhat 
coarser prisms of clear glassy quartz in a quartzose ground· 
mass, through which are scattered very abundant minute 
needles of tourmaline. )finule miarolitic cavities are 
of frequent occurrence, all lined with microscopic quartz 
crystals. In some instances larger quartz prisms are 
encrusted with these minut.e pyramids: in others it is 
interesting to not-e that !Olender prisms of tourmaline pro
jecting into the cavities form the core for these crusts, 
showing that some part at least of this encnlsting mass of 
crystals was deposited after the formation of part of the 
quartz and of the tourmaline. 

The numeroUs boulders rt'ferreo to are derived from 
veins and dykes either in the granite itself or in the adja
cent country-rock. Examples of both occurrences are 
given in a. later part of this report. 
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(5)- Summary oj the Sequence and RelationsAips oj the 
Igneou8 Rocks. 

The three classes of igneous rocks have been described 
in the order of their appearance in the positions they at 
prese"ot occupy in the field. 

The basic, intermediate, and acidic types are all geneti
cally connected, being derivations of the one parent 
magma. The original magma having undergone a partial 
differentiation in situ, on a partial release of pressure the 
basic portion has been forced up into the superincumbent 
strata; it would appear that at this time "the thickness of 
sedimentary rocks must have been considerable, consoli
dation of the mass taking place under pressure, and pro
ducing the coarsely crystalline plutonic types. of rocks 
described. Reference has been made to the fact that a 
partial differentiation may have taken place in situ before 
consolidation. 

At about the same time, or probably slightly later, 
another portion of the magma was forced up into the 
overlying rocks, chiefly in the form of dykes of limited 
extent, now forming diorite and diorite porphyry . The 
difference in texture of these ro<'ks is evidently dependent 
on the conditions of consolidation, 'Pore rapid cooling of 
the smaller masses producing the diorite porphyry. 

Later still , but still closely following the basic rocks, 
was the eruption of the acid portion of the ma.gma, which 
on solidification has formed the pTesent Meredith Range 
mas8if. 

The latest phase of this intrusion of acid rocks occurred 
after the consolidation of the outer crust, and was marked 
by the extrusion of ma.terial which formed granite-por
phyry and aplitic dykes. It was at this period that the 
quartz-tourmaline veins and dykes were formed, and that 
tin was introduced. The more det.ailed discussion of the 
formation of the ore-bodies will be found in another part 
of thiS' report. 

B.- SEDUIENTARY ROCKS ~D THEIR MODIFTCATIONS . 

The sedimentary rocks of the district fall naturally into 
leveral groups, which will be dealt with separa.tely. It is 
to be noted that instead of treating the altered sediment
aries under a separate heading as II metamorphic" rocks, 
it has seemed advisable rather to describe them here . 

The rocks dealt with in this section will be-(i) the 
schists, quartzites, and slat.es of probable Pre-Cambrian 
age: (ii) the slates , sandstones, and tuffs of Pre-Siluri~n 
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age; (iii) the dolomite of Pre· Devonian age; (iv) the slates, 
sandstones, and limestones of Silurian age; (v) the older 
river gravels of Pleistocene age j and (vi) the Recent 
alluvial deposit&-the two latter being unconsolidated. 

(I)-The Schists, QuartzlW>lJ, and 8lutes 0/ l~robable Pre· 
Uambrian Age. 

From a vantage point. of view, such as the summit of 
l\It. Livingstone, whence a more or less complete panor· 
amic view of the district is obtained, one is forcibly struck 
by the appearanoo of the country stretching west and 
south. Forming portion of the old Pieman peneplain 
already referred to,C) now dissected by members of the 
present drainage system, and uniformly covered with but
ton·grass (except in the river valleys), it presents a marked 
contrast to the rugged mountainous country to the north 
and east, which is all heavily timbered. 

This more open button·grass country on examination 
proves to be composed of a series of schists, quartzites, 
and slates. The western limit of the formation was not 
located, but it appears to extend at least to the Pieman 
River.(') 

The prevailing type, at some little distance beyond the 
granite contact, is a hard, white quartzite, cut through 
in all directions by veinlets of barren-looking white quartz, 
and a good deal crushed, in addition to being hardened. 
This evidently represent6 an old sandstone. Interbedded 
are occasional comparatively narrow belts of dark·blue 
fissile slates, with perfectly developed slaty cleavage. 
These are micaceous, and have evidently been subjected to 
intense crushing. 

Near the granite the alteration has been intense. The 
original sediments now consist of schists, of which the 
chief varieties would appear to be quartz schists, quartz· 
biotite schists, quartz·musco~ite schists, quartz-hiotite
actinolite schists. 

On the summit of Mt. Livingstone the rocks are rendered 
very schistose, and have a north amI south strike. The 
dip is almost perpendicular, in some cases slightly to the 
east. This explains the shape of the main peak being a 
razorback. with north and south axis, falling away very 
rapidly to the east. In appearance the rocks are bluish 
when fresh and undecomposed, reddish when oxidised, 

(1 J rid,- page 4. 
(') nar Plate II. 
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being bleached wbite on exposed surfact:.s. The rock is 
frequently crumpled, the bands of varying composition 
being puckered into beauti ful folds. The schistose band
ing, well defined in the freshly-broken rock, is accentu
ated by weathering, the softer micaceous material being 
decomposed more rapidly tha.n the more quartzose portion 
of the rock , leaving the latter standing out in marked 
relief as sharp ridges, with intermediate furrows represent
ing t he we:ltbered-out micaceous bands. These planes of 
~histosity form excel1ent percolation channels for surface 
waters, which, in penetrating, deposit crusts of limonite, 
and weaken the rock so much that large flakes' break away 
where crossed by transverse cracks. 

A thin section of a fairly typical rock from the summit 
of Mt. Livingstone shows a groundmass of quartz grallls 
forming a regular quartz mosaic, though with a defined 
!C ... bistose banding. With the quartz is some clear albite. 
In places a little sericite in fine shreds is noticed, and in 
the groundmass a smal1 quantity of actinolite. 

There is a little limonite coating the quartz veins in 
places, evidently secondary_ The rock is a. quartz schist. 

A variety of the same rock is that outcropping in 
Livingstone Creek, on Section 4958·111, at the head of the 

luvial flat. It is a handsome rock, light in colour, with 
peenisb micaceous bands. 

The microscope reveals a quartz·albite mosaic, with 
brown biotite, and fairly abundant fragments of musco· 
Ylle. Chlorite is present in tufts aud aggregates, and 
audalusite is developed, showing typical pink pleochroism. 
This rock, too, bas a well.developed schistose structure, 

d is to be classed 'as a Quartz-mica schist.. Another 
ariety of these contact schists is a fairly common one, 
eat of the Stanley Reward flat , in which there is not a 

'«ry marked schistose banding in hand specimens, but the 
appears to consist of rounded quartz blebs in a mica

s groundmass. 

A specimen collected from Livingstone Creek was sec
IIOffl, and microscopically proves to be a. quartz·musco-

• t. schist, the most abundant minera.ls being quartz a.nd 
\~ite, with a little albite, some fine shreds of sericite, 

d weH-developed chlorite. 

The rocks described above all occur near the granite 
IalrUsiou, and may be considered as extreme types. 

-Ildoubtedly they owe their present structure largely to 
effects produced by the granite jllt.rusion. But even 
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far from the exposed borders of the granite the series still 
shows signs of great alteratioll, in the way of si1ic~fication 
and schistosity. 

One rather remarkable rock-type ma.y be described here; 
although up to the present no n~tice has been ~aken of it, 
it well merits prospecting for tm values, which ma.y be 
present. A simila.r rock has previously bwn reported 
from Mt. Heemskirk (') by Mr. Waller. 

The rock referred to is a very handsomely-banded black 
and white rock, consisting of alternate ba.nds of quartz 
and black tourmaline. It occurs fairly abund~ntly as 
boulders and pebbles in the Stanley Reward alluvuI,l wash, 
and is locally known as If tiger-cat stone." It was found 
by the writer in situ, outcropping on the low' spur bound
ing the Livingstone Creek al1uvia.~ flat t~ the west. Here 
it is interbedded with quartz-mIca SChIst, such as that 
described above. . 

The rock affords an excellent example of replacement of 
country-rock by vapours ru;td solutions emanating fr?m 
a neighbouring intrusive Igneous ma~s. :rhe SCh.Ist, 
already crushed and crumpled by the IntrusIve gramte, 
has been replaced particle by particle by quartz and tour
maline. The replacement has been 80 complete. t~at t~e 
resulting rock represents faithfully all the v~natlOns ill 

structure of the original schist. Where the schIst has been 
folded the quartz-tounnaline reproduces t~e fol.~s. It 
is rather surprising to notice the manner In whIch the 
composition of the schist has influenced the If pseudo
morph "j mere black threads of tourm~line in a .band of 
white quartz are persistent over many mches, whde J:?ere 
threads of qua.rtz also continue without interruption In a 
band of a.pparently pure tourmaline. 

Reference has already been made to one type of qu~rtz
mica schist in which the quartz occurs as aggregates III a 
groundmass of mica, .as distin.ct from the more. usual 
banded variety. ThiS type 1S also represented m the 
quartz-tourmaline replacement rock. IIere we have a 
black and white spotted rock, instead of a banded one. 
'Vhite quartz aggregates are scattered ~hrough. a ground
mass of finely crystalline black tourmalme. Fmer quartz 
aggregates are to be noticed in the tourmaline groundmass. 

It seems evident that the mica has been attacked by the 
boron vapours, and converted to tourmaline, wh~le .the 
quartz has remained unattacked or' has recrystalhsed. 

{').I Report on the Tin Ort'-llepoSitfl of )it. Hoollvkirk ," hy G. !\. 
Waller, p. 6. 
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A thin section of one of this interesting series of rocks 
shows that the only constituents present (in the particu
lar sample sectioned) are quartz and tourmaline. 

No tin was observed in any of the samples examined, 
but these rocks appear never to have been prospected, 
probably owing to their character not having been recog
nised. It is quite likely that some cassiterite may have
been introduced with the tounnaline, and it is recom
mended that a trial be given, as the rocks occur in situ 
within about 5 chains of the StanJey Reward alluvial 
workings. 

With regard to this series as a whole, the true strike 
and dip cannot be determined with absolute certainty. 
Observations were made in various places, and it was 
found that there was little agreement near the granite con
tact. Further away the readings were more consistent, 
and an average value indicates that the beds strike 
N. 660 W., and dip north at 800 . This value has heen 
adopted in the geological sections accompanying this 
report. 

It bas been stated that the series is probably Pre-Cam
brian. This statement needs some amplification. 

It must be admitted at the outset tbat the evidence for 
a. definite determination of age is scanty. 

By both Mr. Montgomery (") and Mr. Waller (U) this 
aeries was not differentiated from the Dundas slate series 
further to the east, both being classed as Silurian. Later 
investigation has shown that the latter are undoubtedly 
Pre-Silurian. It seems that these quartzites and slates 
are older still. 

The striking change in the nature of the country south 
and west of Four-mile Creek has a.lready been referred 
to. On coming out on to this open button-grass country, 
free of timber, in contrast to the almost impenetrable 
scrub, one is compelled to seek an explanation. This is 
found in the striking difference in the soil: previously 
clay, it has now become very open and siliceous, and very 
shallow, compared with the deep clay frequently noted. 
In the Pre-Silurians, as developed in the district, the pre
dominating members are slates (and fine tuffs), with occa.
monal comparatively narrow bands of sandstone. Here, 
however, there is a sudden change to white quartzites, and 

(10) "Report 011 the Progress of the Stanley River Field," by A. Mo.t
gomery, 18!l5. 

(uJ ,! Report lin the Prospects of the Stanley Rher Tinfl.u1d," by 
G. A. Waller, HI04. 
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only very occasionally are narrow bands of slate met with. 
The slates appear to have a more perfect slaty cleavage, 
and to be considerably more micaceous than the Dundas 
slates ; no reddish varieties were seen. 

The steep V -&Japed valley of the Four-mile Creek 
(where the two series junction) suggests a fault-line, but 
the writer could find no definite evidence to support this 
theory. 

Whereas the average strike of ,the Dundas slates is about 
N . 53

0 
W., and the dip south at 750 , that of this series 

of quartzites and slates is apparently N . 660 W., with a 
dip north at 800. . 

The two formations, then, are unconformable, and it 
would seem (though it is not certain) that these beds dip 
under the. Pre-Siluriaus. 

LithologicaBy J too, the specimens from this district 
closely resemble known Pre-Cambrians from other localities. 

The relation of these beds to the Silurians developed 
round Zeehan has not yet been determined by the writer. 
As far west and south as they were explored, some 4 miles 
from the granite contact, they stilJ showed intense altera
tion and crushing with silicification, a.nd any original 
organic remains contained would be destroyed. This 
intense alteration would seem to point to the rocks being 
older than the comparatively soft, white, friable Silurian 
sandstones. 

However, the possibi1ity that they may be younger than 
the series to the north has been considered, and that they 
may even be Silurians intensely altered by contact and 
dynamic metam~rphic agencies. The writer could obtain 
no evidence to support this view. 

Again, the possibility that the series may be a continua_ 
tion of the Pre-Silurian sediments has been considered, 
that the difference in composition may be more gradual 
than is suppo~d, a~d that .the sa.eming disparity in dip 
ma.y be due to the Igneous intrUSion. In this case they 
would be continuous with the BalfouT slates and sand
stones so largely developed in the Mt. BalfOur field,(") 
and ascribed by Mr, Ward to Cambro-Ordovician age. 

However, until further evidence is available, the writer 
prefers to regard them as being older, and to tentatively 
class the series as of Pre-Cambrian age. 

The quartz veinlets cutting through the rocks in various 
directions would seem to be d~e W the granite intrusion, 

(II) Geol. Surv. Tits. Bulletin, No. 10, pp. 31 - 3i. 
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and to mark the latest phase of ita consolidation. It mU8t 
have been subsequent to the fo~mation of t~e quartz tour
maline rocks described, for vemlets of whIte quartz cut 
through these, sharply interrupting the b~nds of qu";,,tz 
and tourmaline, and in some inst&nces shghtly faulting 
them. The quartz probably belongs to the hydrothermal 
stage of consolidation. '.. 

No ore-bodies have been located In thIS senes, though 
it certainly is favourable. Some years ago a ~roup. of sec. 
tions was taken up on the head of the MeredIth RIver for 
H silver, copper, and a:!Sociated min:erals," ~)Ut no work 
seems to have been" done, and no mformatlOll could be 
obtained as to the existence of any ore-body. In the same 
locality a group of IO-acre sectio~s was previously held .for 
gold, but no information is avaIlable of any gold havlllg 
been won. 

On the banks of the Stanley River some tin has been 
wqn from alluvial resting on these quartzites and slates. 
This has been derived from older river terraces .now 
denuded which evidently existed a.long the Sta.nl~y RIver. 

Furth~r to the north again, in- streams headlllg fro?l 
the Meredith Range granite, a littl~ tin has been .located lD 

the alluvia.l derived from the gramte by the ordInary pro
cesses of weathering. 

(2)-P,,~-S-ilurian Slates. Sandstones, and Tulf ff. 
A large portion of the district is. occupied by a ~ries 

of slates, sandstones, and tuffs, WIth apparently mter
bedded igneous rocks. 

The basic and acid igneous masses of Devonian age 
already described have intruded these, and they are con
siderably altered. for some d.ista.ll'ce .from the C<?ntact. In 
fact, it is only beyond the boundarIes of the .tl1;tfield pro
per that they assume their normal characteTlstl~. Here 
they consist of reddish-purple, chocolate, or gree~lls~ sla.tes, 
..,ea.thering to a brown clay. Coarser varIetIes are 
brownish. 

Nearer the igneous mass the slares are collverte? to 
cherts and the sandstones to quartzites. The prevaIling 
colour is bluish. In general they are unaltered by w~t~er
ing agencies even near the surface, but where con~htlOD8 
have been specially favoura.ble for. ground water CIrcula.
tion, they have we~thered ~ bro~sh clays. . 

The series is qmte contlnuous WIth the Benes of sl&tee 
and sandstones so typically developed at North ~unda •. 
The main track from Renison Bell to the field gIves One 
the opportunity of tracing this continuity. 
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Although consisting of slates in the main, with recog
nisa.ble interbedded tuffs in some localities, there are also 
developed beds of sandstone •. 

In the bed of Four-mile Creek ODe or two small speci
mens of conglomerate similar to that occurring in the 
series in other localities were found, but a search failed 
to reveal this rock in situ. It doubtless occurs at a. par
ticular horizon in the series now hidden by the overburden 
of BOil. 

On the western slope of Mt. Lindsay spur, in the north
east corner of Section 5720-1(, is an outcrop of a speckled 
rock, which proves to he a true breccia. It consists of 
angular and subangular fragments of white quartzite, 
with some darker fragments also, the size being eVeD and 
of a.bout 3 to 4 m.m. in diameter. These are imbedded 
in a finer groundmass, now cemented by silica. The 
rock is extremely hard, a.nd silicified by the action of the 
granite. The accompanying sa ndstone, also in nttt at 
this spot, is also much hardened, a.nd breaks with perfect 
conchoidal fracture. 

At no other point in the district was a similar brecci& 
seen, nor oould the extent· of the band be traced linea-lly. 

Although of different appearance, a rock of similar 
origin is that occurring in this series on the main pack
track from Renison Bell to the Stanley River at the mile
peg marking 7 miles from the Pieman River. It is 
exposed in. situ in a small cutting made for the track. 
It is an excessively tough, hard rock of a dark chocola.te 
purple colour, brown on the weathered surface and show
ing a curious roughness, hard lumps and nodules up to 
nearly 1 inch in diameter standing out as much as i-inch 
from the general surface of the rock. These are due 
to aggregates of harder fragments in the rock resisting 
the attacks of weathering agencies much more strongly 
than the finer groundmass of the rock. 

On a freshly-broken surface the rock is seen to be frai
mental, and to be composed of angular and subangular 
fragments, mostly dark in colour, set in a fin.e ground
mass, while abundantly scattered through the rock are 
rounded greenish-white crystalline aggregates, evidently 
zeolites. Although not always well marked, SOme speci
mens show a. poorly-defined schistose structure. 

The visible outcrop on the track is about a. chain in 
width. At this point t}:lere is very thick undergrowth on 
either side of the track, and although a search was made 
on several occasions, no further outcrops could be dis
covered. 
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The rock is evidently a breccia, and would seem to be 
interbedded with the slates . The silicification and schist
ose structure ha.ve beeu caused by the same forces which 
have affected the surrounding slates, both (a) crustal fold
ing, (b) the granite intrusion. 
With~n a few chains of the spot where the previously 

described breccia. was found, one or two boulders were 
noticed of a rock unlike a.ny other seen on the field. O.n 
account of their being a good deal weathered and tra.versed 
by numerous cracks, in many of which limonite ha~ been 
deposited by percolating solutions, it was found lmpO&
sible to obtain really fresh specimens of this rock, although 
a considerable quantity was broken up in the attemJ?t. 
It consists apparently of angular fragments of quartzl'te 
in a. siliceous cement, slightly mineralised. 

At severa.l points in the slate area, loose fragm~nts of 
porphyroids were found, similar to those occurrIng so 
abundantly Curther east. In no case were these ~ks 
observed in situ in the field, although they almost certalllly 
do occur". The outcrops are hidden by the surface soil 
and luxuriant undergrowth which prevails. 

\Vith reference to the age of these sediments, no defi
nite evidence is obtainable in this district . They are 
intruded by basic, intermediate, and acid igneous rocks, 
which are assumed to be of Devonian age. 

Field observations show them to be continuous with the 
series developed at North Dundas, which have been judg~d 
to be of Pre-Silurian age, on evidence set forth 1n 
another place.(U) The series presentB a. somewhat pecu
liar appearance at the Mt. Lindsay Mine, in a ~mall 
side-cutting made for the pack-track. H~re there IS. an 
outcrop about 1 chain across the 1me o~ strike. 
Although forming now a compact rock the orglllal. be~
ding-planes are distinctly shown. The average strike 19 

N. 530 W., and dip south-west at about 750 . Of a general 
dark-blue colour some of the bands a.re much lighter in 
colour, being sh~des of slaty-blue, greenish, greenish-grey, 
and grey, on fresh surfaces. T?ey are very ha.r~, and 
very compact, and nothing defilllte can be determllled of 
the structure of the rock in hand specimens, even under 
the magnifying glass. The occurrenC& of some of th ... 
bands is very peculiar. They ha.ve the appea.rance of 
being' intrusive bodies, fo.r som~ of th~ bands. are not con
tinuous, the apparently mtrUSlve bodIes endmg abruptly, 

(13) Gaol. SUrf. Ta~. Bul1t'tin , No. H, p. 33. 
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and themselves consisting of well·marked bands of parti
C?loure~ material. This would seem to be due to a par
tial fusIon and recrystallisation of the rock. 

I~ places t~ere are small veins of a greenish mineral 
cuttlD(: through the sl"tss. A thin section shows this to 
be actinolite. 

Even though indurated, and in some cases silicified 
th~ rock~ retain r~markably well their banded structure~ 
Shght dI1lerences In the composition of the original sedi
ments are still distinctly visible in the resultant cherts 
altho~gh all m.ay be now f.orming the one rock, so compact 
that In breakmg off speCImens from the junction of a.n 
original sandstone and slate band the rock breaks across 
the bedding-plane of the two v~rieti6S. Since we are 
dealing with the modilkation the sedimentarios have 
undergone, as well as their unaltered forms. it will he well 
here to remark on the effect of the granite intrusion, i.l., 
the nature ~f the contact met~morphic rocks. As is to 
be expected m the case of such an intrusion of acid rocks 
the effects are very marked, for, as has heen noted else~ 
where in this report, the contact-metamorphic effects are 
caused not only by (a) heat and (b) pressure, although 
these elements exert an enormous effect, but also by (c) 
the effect of vapours and solutions released from the solidi
fying mass, which exert a considera.ble effect upon. the 
rocks into which they are forced. 

In the Pre-Silurian rocks the contact-metamorphic 
aureole is from 1 to Ii mile in width, measured from the 
exposed granite contact. This must be interpreted as 
~eaning tha.t the granite con~ct line. dips at a compara
tively flat angle below the senes. This fact h ... an import
ant economic bearing, for it considerablr. increases the area 
of rocks which must be considered as likely to reward the 
prospector, i.e., which is likely to carry tin lodes. The 
whole of the contact-metamorphic belt is worth prospect
ing. 

These contact rocks are hard, bluish, cherty rocks, vary
ing somewhat in appearance according to the nature of 
the original sedimentary. 

The first noticeable change in the slates is the develop
ment, as much as Ii mile from the contact in excep
t.ional cases, of spotted slates: examined with a. pocket 
lens dark spots are visible in the otherwise homogeneous 
material. Microscopically these are seen to be aggregates 
of the carbonaceous material of the sediment. Nearer the 
t" ranite these spots become more marked; a slight schistose 

43 

structure is noticeable in a few cases. Flakes of bio~ite 
are developed, and a little quartz (and probably albIte) 
is noticeable under the microscope m the groundmass. 

In some bands white irregular-shaped fragments were 
noticed, giving the rock somewhat the. appearance. of .a 
breccia. Microscopically little defi.wte mforma.tl0n 1s 
obtainable as these masses are semI-opaque. However, 
there is little doubt in the writer's mind but that they 
really represent segregations ?f some constituents of the 
original sediment under the mfluence of heat, and that 
they resemble andalusit&. In the groundmass are blades 
of actinolite. 

Closer to the contact actinolite is abundantly develope~; 
.lso biotite, quartz, and albite. Sillimanit~ also ~akes Its 
appearance, and gradually the rock l~s Its s~lmenta.ry 
structure altogether, and under the microscope IS s~n to 
be composed entirely of rec:rYstall~sed products. Until t.he 
nature of these minerals IS realIsed, the rock ~3:9 quJt.e 
the a.ppearance of being an igneous rock. Senclte and 
chlorite are sometimes developed. 

Original sandstones are not so readily altered. In some 
cases the nature of the rock can sti~1 ~ readily .~g
nised, although in the groundmass bIOtIte and actlnohte 
are developed. . 

One specimen was obtained from the New's Creek miet 
on the Stanley Reward race, showing the actual c~ntact 
of granite and slate. A thin section across the hne of 
contact shows that the granite consistB of orthoc~a8e, 
quartz, plagioclase (not sufficient present to determ~n~), 
and biotite. It is holocrystal1ine, .and of a grallltmd 
structure. The original slate rock IS no~ composed of 
brown biotite quartz, albite, and magnetite. 

The variety of contact rocks is so gr~at that no. ID?r8 
than a general description of their chIef charactenstlcs, 
as revealed by a. microscopical study, can be a~te,,?pted. 

The great variation in rocks taken from WithIn: ~ few 
inches of each other shows clearly that the COmP?8ItlOn of 
the original sedimentary rock has b~en the roam factor 
determining its behaviour when subjected to these con
tact-metamorphic conditions of heat and pressure. 

(3)- Pre- Devonian Dolomite. 

Exposed in the bottom of the Stanley Reward alluvial 
workings is a somewhat unexpected development of wh~te 
crystalline dolomite. At no point was the dolomIte 



observed to outcrop 'at th 
not suspected until sluicine surface, a,nd its presence was 
the button-grass flats It r revealed Its presence beneath 
the wash resta in the' south~:nm8 th~ true bottom on which 

The OCCurrence was note b portIOn of the section. 
report of 1895 in the f 11 Y. Mr. Montgomery (") in his 
;outt-west angle of Secti:n ~~~~g9rrm( 8:_" Towards the 
ow . ole through the wash ha b '" now 133-",), a shal_ 

Ia:r hmestone, possibl S ottomed on white ranu
SJiurian limestone seln a {es~t of, a.lteration of th~ blue 
tact :vith the intrusive g:aS:i":e ~~e In the district, by COD-

WIth reference to the 1/ bl~ . . 
Montgomery states' " I ~ Sllunan limestone II Mr lod . - n gomg to th . ' . 
. es, on New's Creek) a belt ese (,.e., New's 
lS, pa~d over, and at ~me of bl~e limestone country 
bmgs J in ~he. creek, the cont~!~ ~ork:ngs. known as Stub
seen, . and It IS clear that th 1 t thl~ "':'lth the granite is 
the lImestone." eater 18' Intrusive through 

Unfortunately at th . 
~.eld, .. Stubbing~' work~ll~~ of l~he writer's visit to the 
. old II in 1895, they would COll not be located. Being 
1D 1912. However the c see~ to have been forgotten 
Creek was trave~d oun

l 
t~ lD the vicinity of New's 

ex . d severa tImes by th . . amlne as carefully as was . . e WrIter, and 
III ~any places with almost fOSBlble In country covered 
Particular care was t k· mpenetrable undergrowth 
~it~ as much accurac; :~ l~!fb~ting the ~ranite boundary 
matIon no Iimeston p e. In SpIte of this exam 
sla~e and sandstone, eal~~edbn. The r~k .is hard blu~ 
q~l1.te. similar to that in th y the gramte llltrusion, but 
VICllllty of the igne 0 er parts of the district in the 
g 

't. ous contact The t I raD] e WIth slate was see t· ac ua contact of 
Creek, and thin sections e: a. se;eral points along New's 
but nothing was seen to .a~~ne of actual contact rocks 
altered limestone. In Jcate that the rock was a~ 

The poiut it is desired to em h . . 
rrystallt1u' dolo7n,'t- d' I A-1. P aSlse IS tha.t tlu wAite 
• < t~c O~f:,U, 1n th St 1 
?nUs cannot be correlated .th t' an l'y R(,1lJard wor!'--
tlil' district. The ne t k"l an~ other ocrurren("f' in 
cropping in the bed o~rte~ wfwn hmestone is that out
with the Harman,(l~) wh ~ b .1 sobnl Ri~er near its junction 
age. lC IS ue lImestone of Silurian 

The dolomite on its u 
and consists of a se . Pher exposed surface is pure white 

•• ,~ ml-CO erent mass of fine grains, which 
() Repnrt 011 the Pro!'T . 

hood of Zeehlln" hy A M ~ t!8S of the Mmeral Fiehls In the Nelghbour_ 
(M) l''ide Plrtt.e IT. . , ontgomel'Yt 1895, p. xxxI. 
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ma.y readily be crumbled between the fingers . It closely 
resembles a very soft friable sandstone. The unweathered 
rock is tough, and genera.lly pure white and of crystalline 
structure. It vaJies, however, from point to point, and is 
sometimes of a. general dark colour from inclusions, or has 
in places a banded structure, with dark bands containing 
magnetite . Light-green inclusions were noticed in 
places scattered through the white granular groundmass. 

A thin section examined microscopically SbOW6 that the 
general structure of the rock is a mosaic of granular dolo
mite with scattered aggregates of serpentine, evidently 
pseudomorphs after olivine. In a few individuals rem
na.nts of olivine are distinguishable. In one case typical 
mesh structure is developed, remnants of olivine being 
enclosed in meshes of serpentine. It is evident that ser
pentinisation of the olivine has proceeded along the cracks, 
the increase in volume due to hydra.tion causing fresh 
cracks to form, along which in turn the alteration has 
proceeded. The final result . of the process is that. the 
olivine crystal is completely converted to serpentine. When 
the process is arrested before the final stages are complete 
residual olivine grains are seen, and give the clue to the 
alteration which has taken place. 

Magnetite is present in the slides examined<--{a) in 
scattered crystals through the granular dolomite, (b) in 
the serpentine aggrega.tes as minute disseminated grains, 
(r) in the serpentine marking cleavage-planes of the orig
inal olivine, (d) as borders to the serpentine aggregates. 

The exact determination of the boundaries of the dolo
mite is still impossible, but from known occurrences, and 
known extensions of the surrounding rocks, it would seem 
to occupy an area of about 30 acres. 

It is not only in contact with the granite on the north
western edge, in Section 133-M, but is intruded by the 
granite at more than one point. 

At one spot was an occurrence apparently of granite
porphyry, intrusive into the dolomite. The outcrop had 
been bared by sluicing operations, but was covered by 
stacked heaps of boulders at the time of my examination. 
A microscopical examination of samples obtained shows 
th~t the rock is really a fine-grained biotite granite, of 
qUite normal features, rather than a granite porphyry, as 
it appears in hand specimens. This fine granite shows. 
da rk coloured basic segregations in places. 

The writer was informed that this outcrop was about 
30 feet acroSS when exposed. It was bordered by a. 
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development of rna ne . . . 
feet in width. The gmat1te

, . s&l.d to be between 8 and 9 
te~~d crystals and crys~~e~lte IS both ,~assive and in scat
m,lhe groundmass wh' h ggregates, m an altered d j 
with d' . J Ie seems to . 00-

A lssemmated magnetite merge lllto dolomite 
. bout 60 feet north-west i . 

81m,ilar occurrence of fin rO,m tllJS outcrop was anothe 
nehte selvage but· t de-grall1ed ~ranite with r 

. .' III TU ad b r 'i' a mag-
~~m, varrng considerably fro~ ;0' a~r~y co~rs6 pegmatftlC 

coa~e y crystalline uartz m 0 POlDt. Typicall 
fh.logO~lte mica are de;elOPed a:nd orth?Clase, crystals o~ 
r Inch III d~ameter, while in thill cert.al~ portions, up to 
~ne makes, Its appearance. 0 e~ vane~les black tourma

tlOn o~ thIS intrusion showet thIn sectIOn cut from por
and mlcrocline feJspar. N ?r.th.ocIase felspar, quartz 
~~:e str~~ture is porphyritic,~~hlsphresellt in the slide~ 

. e groundmass is a " ~nocrysts of ortho-
of both. quartz and orthocFasenul~lc wIth smaller crystals 
cr{~ihsed out early, being in~Iud ~m~ of the quartz has 
or DC ase phenocrysts. Some e 10 mao)' cases in the 
moulded on the h 'd' of the quartz IS later b . 
mic!ocIine as the Yl~a:omorph.lc o.rthoclase, with ~ l7:~: 
notIceable a graphic inte consohdatlOn product. There is 
th,e groundn;tass, giviug r~:owth of quartz and felspar in 
mlcropegmatIte, The fels e. to .the structure known as 
po~tio." product... par IS shghtly clouded by decom -

. t mtervals throughout the 
mmute fissures up to ahou i' exposed area of dolomite 
quartz. As the softer d:lo~f~h ;ere noticed, filled with 
break off, and form residual flak ea.th.en, these vein lets 
fragments of shells These bes whIch often resemble 
pug which overlies 'the dolor::: a, unclant through the clay 
across the dolomite about the 1 e In many places. Cuttin 
~n t,he western bank of the ri~:ntre of th~ paddock workJ 
!natIOn was a weB-defined fi r at t!le. tIme of my exa.m 
south, filled with Quartz ss~re strikIng due north and 
the silicified belt is 'about ~Orl'stf at Is a.nd chalcedonic silica-' 
It. ee wIde ' 
. compnses numerous geode f' . 

shapeS', containing linin s S 0 vanous sizes and 
sometimes of chalcedon g ge~erally of quartz crystals 
stringers of crystaHine ~~a~ connected by bands and 
T~e qU8:~tz crystals are nev~ I 

SpeClmetlB, beina perfectly t r arge, but form beautiful 
Si1..a from mirt'OS~OlJic di ' . ransparent and varyina ill 
a '. menslons up to ab t 4 '1' 0 

cr06;S In sectIon, by about 8 m m ou. ml ll~etres 
terminal py.amidal faces a " long. Pnsmahc and 
the individUAls of microsc r~ al~ays developed, even on 

OpIC SIze. The fantastic form 
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of many of these masse. of crystals sugg .. ts that may be 
deposited on stalactitic chalcedony. The latter does 
occur both in nodular and stalactitic forms in some geodes. 
The size varies considerably, geodes from a. fraction of 
an inch up to about 2 feet across being noticed. In 
tbape, too, there is a wonderful variety. While many 
approach more or less nearly the sphere, others are in 
pipe-like forms. Specimens were seen of geodes over & 

foot in length and of triangular section, lined completely 
with quartz crystals. Some ra.ther curious forms were 
noticed. The crystals lining a geode were sometimes 
covered and hidden by a mass of opaque white thread
like forms of microscopic diameter. These white threads 
intersect each other at all angles, and often extend across 
from side to side of a geode. They were rather puzzling, 
but the microscope showed that they were composed of 
quartz j and further, the high power showed that the 
apparent It threads" are really strings of individual 
quartz crystals, of extremely minute size, connected one 
with the other. The crystals are doubly tenninated, and 
lie generally parallel, the prism faces usually at right 
angles to the length of tbe "thread," and .the pyramid. 
projecting on either side, while the joining of prism fa.ces 
of adjoining crystals formed the connected string. These 
crystals were not measured, but the length (i.e. diameter 
of "thread ") would probably be considerably Ie ... than 
0'1 mill imetre. 

A noticeable fea.ture in several of the specimens col
lected from this interesting spot, was the abundance or 
If negative crystals." Preserved in silica (sometimes 
chalcedonic) are numerous impressions of crystals now 
removed, but whose form suggests that some rhombohedral 
carbonate has been present, In nearly all cases it was 
noticed that the quartz containing these impressions showed 
a crystalline structure when broken. Many geodes, too, 
with walls about t to 1 inch thick, would \>e encrusted 
with perfect quartz crystals on the conCa.ve side, while the 
convex side was a mass of impressions as described. The 
inference is that crystals of 90me rhombohedral carbonate 
were present originally, and on these the silica. 
was deposited . Tbey thus formed the foundations for the 
geodes, and at some period subsequent to the deposition 
and crystallisation of the silica, the original substance was 
completely removed , although the casts of the cry~tals are 
so perfectly preserved. Scattered crystals of pyrlte were 



48 

noticed in several' t 
these casts; S()met~:sa:f: ~mbedded in t.he II faces" of 
the geodes, or in crystals' Ill. aggregates 111 the walls of 
""aHs, but pyrite was not Int~ll1~u.te fi

h
ssur6s through those 

Dissemina.ted rite w no Ice lD ~ e geodes themselves. 
exp?sed dolomit!! also a:Sa. o:lTI~ved In ~any places in the 
sectmg at various angles a d g of rnlOute fissures inter
ous places. ' n as crystal aggregates in vari_ 

Abundant pieces of py.rite C 
tals), of pyrite and pyrrh n.:n ~ggregates of cubical crya
of pyrite, galena and ble~; ,0 gal~ka and ~lende, and 
~~d were partic~larly abun;~n~e~e pIC e~ up 111 . sluicing, 
Itles. Here they were f d In certaIn definIte local_ 
pug whic~ co~ers the dofo':i~.tooJ embedded in the clay 

The WrIter IS of opinion that deti· I . 
to OCCUr here in the dolomite N mte odes ~111 be found 
~oneJ and hence little can be s~id 0 prospectmg has been 
It appears that at least two I d as ~ the occurrence, but 
here, one essentially pyritic t~ es' tWhIlI be fou~d in ntu 
galena. ' e 0 er of pYrIte-blende-

Reference bas been made to this . 
part of this report.(16) occurrence In another 

The stiff c1ay .. pu" h' h 
been described and di~uss wd IC) c~ver8 .the dolomite has 

It is believed by the ~t e se~ ere In this report. (11) 
duct of the dolomite wh~rhl ~r tho e a decomposition pro-o ' IC IS S Own to be . 

ne oth~r feature, and it is believ Impure. 
one, remams to be d" ed ad rather an unusual 

looUSS viz th 
asbestos in the dolomite It' ., .e occurrence of 
(I pug" in scattered shred's was notIced first in the 
located in situ filling lia J and was afterwards definitely 
wa.s informed b~ Mr. Albu~ro:h seahms in the dolomite. I 
2 Inches in thickness in th~ do~:mi:ebad seen seams up to 

. The largest specimens obtained b' . 
i-mch in thickness and 9 inch . Y jthe WrIter were plates 

In n es In ength 
. 0 cases noticed were th fi b : 

rIght-angles; they were alwa;s 1::
s i~r~S;SlDf t~e veins at 

sures. The asbestos has a b g. u lOa ly 10 the fis
surface, but un fortunately all :on~ tint generally On the 
weathered dolomite 0 t' ~amens seen were from the 
?bres, the fresh materiatisS~~PlDg off t~e outer layer of 
IS separable into very fine fib esn to ?e whIte and silky, and 
across, and are certainly fJ.o[ b"~fICh do not rea.dilY.break 

_--::::-: ___ r_1-=-e. As Occurrmg In the 
(I.) Vide pagf" 101 
(1') rid!, pa~e 13~·. 

.... thered portion of the dolomite the material very closely 
bies decaying wood fibre, and the material dissemin

.a.ed through the' { pug" above the dolomite was mistaken 
at first sight for wood. These fragments seemed much 

ecomposed, being very soft and pOSS6S!>ing no strength 
hatever. 
The material is infusible before the blowpipe. It yields 

a little water in the closed tube, blackening after being 
heated to a. fairly high temperature. The specific gra.vity 
of the freshest material obtainable was 1'54. It was 
attacked on boiling with hydrochloric acid for some time, 
the residual fibres having little strength or coherent power, 
&lld apparently consisting mainly of silica. Nitric acid 
had less effect, a certain amount of iron going into solu
tion, perhaps from contained impurities. Some action 
was apparent on treating with strong sulphuric acid, both 
aolution and fibres darkening considerably, but on washing 
and drying, the fibre was bleached, and its tenacity small. 

It is a matter for regret that no analysis of the material 
is available. Until such is available the final explana.tion 
of the material must be postponed. . 

The presence of olivine and serpentine in the dolomite, 
and certain of the properties,.suggest that it may be chry
BOtile. The writer is more inclined to the opinion that it 
is really asbestos, a fibrous variety of amphibole. The 
specific gravity is high for the " mounta~n cork" variety, 
but very low for chrysotile. Unfortunately, however, we 
are not dealing with absolutely pure and fresh material, 
and impurities may account for the discrepancy. 

Although of considerable mineralogical interest this 
occurrence of asbestos is not likely to be of any economic 
value . 

The Alode oj Origin and Age oj the /Jolotnitt'.-The occur
rence having been fully described, it remains to refer 
briefly to the probable mode of origin and age of the dolo
mite. 

It must be admitted that the occurrence is a puzzling 
one, and the writer is not able to fully explain it to his 
own satisfaction. 

Can the deposit be formed as a direct result of pre
cipitation from magmatic waters1 This does not seem 
likely. The shape of the deposit, regarded in plan, is 
peculiar, being approximately circular, so far as is known, 
but further prospecting of the locality may prove the 
extent to be greater. and bring to light facts with regard 
to the rela.tion of the dolomite to the sedimentary rocks 
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noticed in several instances embedded ill the" faces" of 
these casts; so~etimes also in aggregates in the walls of 
the geodes, or. In crystals in minute fissures through those 
wall~, bu~ pynte wB:s not noticed in the geodes themselves. 

DlSSemInate~ pyrite was obs~rved in many places in the 
exp?sed dO!Oll:llte; also as a fillIng of minute fissures inter
sectmg at varIOUS angles, and as crystal aggregates in vari. 
ous places. 

Abundant. pieces of py.rite (in aggregates of cubical crys
tals), ~f pyrIte and pyrrhotite, of galena and blende, and 
of pyrIte, gale~a, and blende, we:e picke~ up in sluicing, 
!1~d were partIcularly abundant In certaIn definite local
ItIes. ~ere they were found, too, embedded in the cla.y 
pug whIch Covers the dolomite. 

The writer is, of opinion that definite lodes will be found 
to OCcur here m the dolomite. No prospecting has been 
~one, and hence little can be said as to the occurrence, but 
It appeat"s that at least two lodes will be found in situ 
here, one essentially pyritic, the other of pyrite~blende
galena. 

Referen~e has been made to this occurrence in another 
part of thIS report.(") 

The stiff c1ay « pug " which covers the dolomite has 
been .descri.bed and discuss~d elsewhere in this report .(D) 

It IS beheved .by the ~rIt~r to be a decomposition pro
duct of the dolomIte, whIch IS shown to be impure. 

One oth~r feature, a~d it is believed rather an unusual 
one, rem~IDS to be d~ussed, viz., the occurrence of 
~b~.lD the dolomIte. It was noticed first in the 

pug .lD ~attere~ shreds, and wa.s afterwards definitely 
locat:ed 'In 8~ tu, fillIng narrow seams in the dolomite. I 
wa~ Infor~ed ~y Mr. Albury that he had seen seams up to 
2 mches m thIckness in the dolomite. 

.The ~arge~t specimens obtained by the writer were plates 
:i-mch ln thIckness and 9 inches in length. 

. In no cases noticed were the fibres crossing the veins at 
rIght-angles j they were always longitudinally in the fis
sures. The asbestos has a bronze tint generaUy on the 
surface, but unfo~tunately all specimens seen were from the 
weathered dolomlte. .On. stripping off the outer layer of 
!1bres, the fr.ash matenal IS seen to be white and silky, and 
IS separable Into very fine fibres, which do not readily break 
~ ~nd are certainly not brittle. As occurring in the 

(I~) Vidr page )01 . 
( 17) ndt· palre 13~. 

weathered portion of the dolomite the material. ver.>: clos~ly 
resembles decaying wood fibre, and the materIal dissemIn
ated through the" pug " above the dolomite was mistaken 
at first sight for wood. These fra.gmen~s seemed much 
decomposed, being very soft and posses~nng no strength 
wha.tever. 

The material is infusible before the blowpipe. It yields 
a little water in the closed tube, blackening after being 
heated to a fairly high temperature . The specific gravity 
of the freshest materia.l obtainable was 1·54. It was 
attacked on boiling with hydrochloric acid for some time, 
the residual fibres having little strength or coherent power, 
and apparently consisting mainly of silica. Nitric acid 
had less effect, a certain amount of iron going into so.lu
tion, perhaps from c?ntaiD:ed impurities. ~om~ actlOn 
was apparent on treatmg With strong sulphUriC aCid, b?th 
solution and fibres darkening considerably, but on washing 
and drying, the fibre was bleached, and i~ tenacity sma.lI. 

lt is a matter for regret that no analYSIS of the mate~Ial 
is available. Until such is available the final explanatIOn 
of the material must be postponed. . 

The presence of olivine and serpentine in the dolomite, 
and certain of the properties, _suggest that it ~ll:y be chry-
BOtile. The writer is more inclined to the OpInIOn that It 
is really asbesto~ a fibrous variety of amphibole. The 
pecific gravity is high for the" mountain cork" variety, 

but very low for chrysotile. Unfortunately, however, .we 
are not dealing with absolutely pure and fresh materIal, 
and impurities may account for the discrepancy. 

Although of considerable mineralogical interest th~s 
occurrence of asbestos is not likely to be of any economIC 
value. 
Th~ },(ode 0/ Origin aoo Ag~ 0/ the Dolomi te. - The occur

rence having been fully describe~,. it remains to refer 
briefly to the probable mode of orIgm and age of the dolo
mite. 

It must he admitted that the occurrence js a puzzling 
ne, and the writer is' not able to fuHy explain it to his 

own satisfaction. 
Can the deposit be formed as a. direct result of pre

cipitation from magmatic watez:rY This doe~ not see~ 
likely. The shape of. the dep?sIt, regarded lD. plan , IS 
peculiar being apprOXImately CIrcular, so far as IS known, 
but further prospecting of the locality may prove the 
extent to be greater, and bring to light facts with regard 
to the relation of the dolomite to the sedimentary rocke 



of the neighbourhood which would assist in elucidating 
the problem. Dolomite has been recogniaed in at least 
one ore-body in the district (Mt. Lindsay), and is there 
assumed to be deposited from solution. But it occurs 
there in quite negligible quantities compared with the 
present case. Since no rocks are kn~wn here which could 
have yielded such a large amount of lime and magnesia to 
magmatic waters, this theory does not seem feasible; as the 
dolomite is so near the granite it seems that practically 
the whole of the lime and magnesia content would have 
heen supplied from the ma.gma, if such were the mode of 
origin, and this assumption scarcely seems a legitimate one 
to make. 

Another serious objection occurs to the writer. It is 
hardly conceivable that even were the solutions supplied 
with their lime and magnesia content from the magma Or 

from the tra.versed rocks, or from both, that a body of 
carbonates could have been produced, in contact with the 
mass of molten rock, at such an early stage, before solidi
fication of the granite took place, for the dolomite must 
have been formed before the solidification of the granite, 
since the latter has intruded and a.ltered it. 

Although there is no direct evidence to show that such 
ex.ists among the neighbouring country-rocks) the writer 
is of opinion that a bed of limestone ex.isted, and that the 
intrusion of the granite mass has altered it, and rendered 
it crystalline. An analysis of the dolomite, showing the . 
amounts of calcium and magnesium carbonates present, 
would be of assistance in explaining the probable mode of 
origin, but ruch is ;not available. It is now recogn~sed 
that a high temperature is not necessary for dolomitisa
ti(;m to take place, and this change may have been induced 
in a magnesian limestone, before the igneous intrusion 
took place, but this matter cannot now be definitely deter
mined. The development of olivine (which is the variety 
called forsterite) is to be attributed to the metamorphic 
effects of the granite intrusion. The magnetite noted in 
connection with the granite actually intruding the dolo
mite is doubtless derived (in part, at least) from the iron 
content of the dolomite. It is not unlikely that the original 
limestone was ferriferous. 

The structure and composition suggests that the rock 
is akin to the ophicalcites. 

With reference to the age of the formation, all that 
can be stated is that it is Pre-Devonian. The fact that 
granitic rocks of known Devonian age have intruded it, 
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and altered it at the contact, puts this fact beyon~ doubt.. 
The occurrence of sulphides of iron , lead, and ZIIlC, aud 
also the development of crystalline. qu~z already 
described, are all derived from the same mtrusive. m~gma, 
and even apart from the actual oc~urrences?f gra.mte Itself, 
the presence of these minera.ls pOl.nts definItely to the age 
of the dolomite being Prs-Devoman. . 

Whether it belongs to the Dundas slate serIes, of P.re
Hurian age, or to the series of q~artzites and slate~ lylllg 

further to the west. is a .matter WhICh cannot be deCided at 
present. The writer's doubts as' to the tr~e age of the 
latter aeries which have been called posslble Pre-Cam 
brians, are grave. It may be that this ~eries is younger, 
and that the limestone is to be classed WIth that group of 
sedimenta.ry rocks. ... . . 

It is because an ongtnal sedullentary orlglll ~as been 
assumed for the dolomite that it has has been Illcluded 
under the beading of the sedimentary rocks . 

(4 )- Silurian Sandstonu, Slatl'S. and L.imeston~8. 

To the east of the \Vilson River, aud intrud~d by 1,he 
basic rocks already referred to,C') is another s~nes of sedl
mentaries, noticeably different from .those ~etween the 
Harman and Stanley Rivers. The Wilson RIver has cut 
its valley for some distance along ~h~ boundary. between 
this series and the gabbro. Conslstmg of white saud· 
stones, somewhat soft and friable where expos ' d to weat.her
ing agenciM, soft blue slates, and compact .dark bl~e lime
atones an examination shows that marme fOSSIls are 
repres~nted ih each variety. 

The sandstones at the points .. visited d.id not ~ppear to 
carry very a.bundant foss11 remam~, nor dId the l1meston~s. 
The slates, however, showed fauly abundant well-pre
served forms. 

The series is undoubtedly of Silurian age. 
The general strike of the beds appears to be east and 

west varying at different points from about N . 800 E. to 
S. SOo E. The dip is south at about 600

. . 

The only points in thi.s seri~s visited by the WrIter .we~~ 
adjacent to the igneous mtruSlOn of gabbro, as .the. Silurt 
ans only appeared on the extr~me edge ~f ~e dIs~rtct, and 
in conseouence of this intruslVe mass It IS pOSSIble that 
strikes a~ld dips as noted may not represent. t.he true 
figu res relating to the beds in their normal condltlon. 

e~) Vfde page 18. 



The members of this series extend for some distance 
eastv.:ard-how far is not yet known, although the writer 
was mformed by prospectors on tbe field that the same 
country continued east for several miles. 
~he Mt. Merton Mine, described later, is situated on this. 

series. 
Among the determinate fossil remains, Or this and Rhyn

ch.ondla borealis were recognised in the sandstones, together 
Wlth remnants of Orthoceras and indefinite di9Coidal 
impressions abundantly represented in some beds. 

In th~ soft blue slates are abundant impressions of 
T entacul'£tes and Rhynchondla borealis. 

Although informed that fossil. had been found in the 
limestonle, none were discovered at any point visited. 
Outcrops were found to be scarce, being mostly hidden in 
the dense undergrowth. 

In the bed of the Wilson River, a few chains north of its 
juncti?n with the Harman, is a development of compact 
blue bmestone. It occurs as a bar crossing the river, and 
also on the eastern bank, but is mostly hidden by the 
dense undergrowth which prevails at this point. 

The modification of the Silurians by contact with the 
~a~i? igneous rocks is slight. They are hardened and 
sIlIcified, and the sandstones converted to quartzites but 
this change seems to have been very local, and not to' have 
extended many yards from the igneous rock. 

This belt of rocks may prove to be of considerable 
economic .importance as prospecting proceeds. 

Tin is known to occur both ,'n situ and as a residual 
alluvial deposit at Mt. Merton. 

AIl';l~ial ~old has been f.ound, thou~h Dot in very large 
quantItIes, lU some of the creeks flowIng into the Wilson 
Rive~. Prospecting may locate the source of this gold. 
It WIll probably prove to occur in the Silurian rocks. 

In creeks in this portion of the district osmiridium has 
been located, and success1ully worked by small parties of 
men. The osmiridium is not derived from the Silurian 
rocks. The creeks referred to all head from serpentine 
country to the west, and it is here that the true home 
of this mu~h-sought metal is. The slates form particu
larly good rimes for the metal, which lodges in the crevices. 
In practice the slate is generally picked up from the creek 
bed to a depth of 12 to 18 inches, and carefully washed 
to obtain mechanically included osmiridium, which works 
down to a considerable depth in the cleavage cracks of the 
bed. of slate. 
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Narrow veins of galena and of pyrite wen; noticed in 
the Silurian sandstones at the Mt. Merlon Mme. 

The ... quence of the beds developed is not very evident, 
field evidence being largely obscured by cover of button-
grasS' and vegetation. . 

The lignite referred to later, as occurnng at the Mt. 
Merton Mine,(U) is peculiar in occ~rrence and mode .of 
origin, and needs fuz:ther expla.natl~n. The. matenal 
resem bies brittle, bright, black bItuIDmous COa.I.lD appear
ance, but has been called a· lignite for re~80n~ glv2~n latE:r . 
Coal is not known in strata as old as SIlunan,( ) whlle 
lignite is developed chiefly in the Tertiary: Nor has the 
writer heard before of the assoCIatlon of hgmte wIth c~
siterite in situ.. The lignite occurs in narrow seams whICh 
vary somewhat in width from point to point, up to 2 inches. 
Frequently veinlet9 of 1 to t inch are seen r.unni~g 
through the sandstones, the. fissures correspo~d1Dg In 
strike and dip with the enclosmg strata. Where It occurs, 
the zones of sandstone seem much shattered, and there-
fore very porous. . ' 

This occurre~ce of lignite in Silu.rian ~t~ta. 18 of peculIar 
interest, and is at first sight puzzhng; It .18 of no commer
cial value. In colour it is bright black wIth a good lust~e ; 
it is soft, and the streak is brown. The specific gra.vI~y 
(mean of six determinations) is 1'49. Some of the ma.terIal 
was submitted to the Government Analyst, Mr. W. F. 
Ward

1 
for analysis, who reported a.s follows:-

j j Fixed carbon .. . ... ... ... 36'9 per cent. 
Ash , ...... , ..... " ... ... 7'2 per oent. 
Gases, &c., lost at red heat 38'4 per cent. 
Water lost at 2120 F. ... ... 17'5 per cent. 

fI The above figures were obtained by testing selected 
pieces . . . The black particle~ gave a brown powder 
which remained powdery .on heatmg. T~e ~as~, were 
similar in smell to those glven off by somB hgnl~s.. . 

There can be little doubt, then, that the matenal IS 
really .. variety of lignite. 

One feature noticed in connection with the occurrence 
was the presence of pyrite in the heart of fragmenl.6 of 
lignite. Another fact worthy of no~ was. the presence 
of small spherical nodules of about i-mcb dIameter. The 
specific gravity of these was found to be, 3'04. Although 

(If) Vide page 171. 
(to') ndr "The Geol()gy of Coal and Coal-mining," by W. Gibson 

(1908), p. 42. 
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fairly hard and smooth on the surface, they were found to 
be soft and earthy internally. These appear to be COll

cretions formed from infiltrating solutions. 
It was noticed that where the seams of lignite occurred 

the country-rock was quite b1ack, being saturated wIth car. 
bonaceous material; the lignite. itself was sometimes brown 
and earthy J and at other times, when filling fissures, jet. 
black. The lignite occurs wherever underground work has 
been done on the formation, the deepest point being about 
60 feet below the surfaco. 

The occurrence of lignite in Silurian rocks is ullusual, 
and needs an explanation. In the writer's opinion it is 
a carbonaceous deposit from surface infiltrating solutiolls, 
and not a true lignite. It shows no woody structure. The 
fact that all these lignite-bearing zones were very wet was 
striking, a lar~e amount of water finding its way into the 
porous zones. The surface of the bill is clothed by a thick 
vegetable cover, beneath which is a. considerable thickness 
of very porous detrital ma.tter. The writer believes that 
organic matter has been introduced by surface waters 
soaking through these layers. 

Since writing the above the writer's attention bas been 
drawn to two papers dealing with OCcurrences of carbon
aceous material in Silurian sandstones. 

At the Hobart meeting of the Australian Association 
for the Advancement of Science, 1892, Messrs. A. Mont
gomery (then Government GeOlogist) and W. F. Ward 
(Government Analyst) read a paper entitled /I Notes on a. 
Carbonaceous Deposit in Silurian Strata at Beaconsfield, 
'Tasmania." They refer to abundant Jignitic material 
occurring in very much shattered beds, in the workings 
of tbe Tasmania and Moonlight mines. These beds are 
of Silurian ag-e, and consist of sandstones and grits. The 
carbonaceous matter occurred, not only in the beds of grit 
(where it was sometimes found coatmg If sharp angular 
stones of grit "), but also penetrating cracks and joints, 
where it was brighter and purer than elsewhere. It 
occurred in the 422-feet level from the Moonlight Com
pany's shaft. 

The authors state: /( We find it comes nearer to lignite 
or brown coal than to anything else. It is from brownish
black to pitch-black in colour, soft, pulverulent and earthy 
to coherent and brightly lustrous, with brownish dark 
streak, and specific gravity slightly greater than that or 
water, 'Much of it has a finely-banded structure, alternate 
layen being bright hlack and brownish earthy, slightly 
suggesting a woody structure at a first glance . 
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found by analysis to be The average composition was 
as follows: -

Ca.r bon ... ... .. . 
Per cent. 

38'91 
3'03 Hydrogen ..... ...... . 

Oxygen and Nitrogen by differ-
21·60 

2'36 
12·00 
22'10 

ence ." , ....... . , .. 
Sulphur ........... . 
Ash .. , ... .......... . . 
Moisture lost at 1000 C. 

100·00 " 

, oed that this carbonaceous The authors are conVlD r babl Ter-
~aterial is really a varietJ of ?:i~:no~~lp~~t~ ~ubsJnce,,, 
!lary age, formed by the epOSI I t' . to this shat
from surface swamp wa.ters perco a mg In 

te",d and porous belt of country. hI e to that at 
This occurrenNce t beafs fs .~~:n!c::~cc:~~ence simil~r, 

Mt Merton. 0 on y t' f the matenal 
but the. physic.al .~nd. them~tls ~~~:~~:g °to compare the 
a.re obvIously. S1~ ar a so. Mr Ward of the Mt. 
above analyms .wlth thdat mtoade by hOW' closely the two 
Merton materIal, an see 

correspond. TIt as Government Geologist, 
In 1902 Mr. W. H. D we ve~\g' at the Moonlightrcum

issued a H Report on eep-Sl 1,. 

W d Gold Mine Beaconsfield. . 
on er 'U) S. 4< In the Eureka claIm . . . 
Mr. Twelvetrees ( say .. th d' e 370 feet below the 

recent timber .wa~ fou.~~ I:oul:ersn~f' conglomerate. Mr. 
surface, assoCiate WI I e 10 of this timber, 3 to 
Heerey. inf?rDled m~ t~a~ abea:~t wrth an axe; this semi-
4 feet m dl&,!,eter, a 40 f t He also atate. that 
lignitic dep08lt e;<tenddd !~r a de;:h· of 132 feet, several 
in Sam. Statton ~ fin ' . t work hea.rd a noise as If 
years ago the mme~s whIle a and found that two fia
th. shaft were commg ·rgethdr'3 feet apart had opened 
sures 6 to 8 inches WI ~an Montgomery and Wa.rd's 
in the conglomerate. In essrsde osit of brown coal is 
paper, referred to. abo,:,"e, t~ T~sIDania and Moonlight 
descr~bed as occu~ID1 ~~2 fe~t in the latter mi!le, intro
worlnngs at a dep .0 to the broken rock-formatIOn. The 
dueed from surface ID . te t'ng the pug formation, 
crosscut north, after m".:::.rs=ec::::=,~ ___ ~.::-. ____ _ 

(") Pa •• 8 
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entered grits veined with l ' . 
grey limestone ca BClte" and Its present end is in 

P d h 
.... ehmd the d h 

Mse . t rough a peculiar brown eu t e crosscut 
deposit, approaching in characte to ear~b~ ~arbonaceoU8 
~oal. It is 9 feet wide on the r ~eml~hglllte or brown 
18 . represented on the st wedst side of the drive but 
O

f ea 81 e by I ' narrow seams a f' on y a couple 
c~mpact. bedded a.ppe:r:nc~nc:~8 ::ickd Despite the 
o OpmlOU that it is the result of e eJ?oslt, I am 
surface, subsequent to th l' percolatIOn from the 
s~rata. It may be com a:edayu~g down of the Silurian 
tioned oy Messrs. Ward ~nd MWlth the occurrences mell
been analysed by Mr W F ~tgomery. A sample has 
result : _ " . ard, WIth the fOl1owing 

~"'ixed carbon 
G~sesJ &c., lost at red he't; 
Mmeral matter (ash) . . a .. . 
MOisture lost at 212oP . ' .. 

Per cent . 
13·9 
27·0 
21·0 
3S·1 

100·00 " 

It is interesting to note b • 
consfield have been dt at the occurrences at Bea 

tl. assume to ha -
exac y SImilar to that which th ve. a mode of origin 
the Mt. Merton Occurrence bef e wr.Iter postula.ted for 
referred to. ore seelng the two papers 

The Mt. Merton OCcurrence . 'b 
ag~, although no evidence IS P?BEn Iy a.lso of Tertiary 
pOInt. was avaIla.ble to determine this 

(5) - The Older lii ve)· Gravels of 1'1 . 
I d I" . eu tocene Agt: 

n ea Ing With the h si . 
ence has already b p Y

d 
ography of the district refer 

h 
. een ma e to 1 ,-

eight above present . grave 8 at a. considerable 
T rIver systems 

o the extreme south e t f . 
main track, gravels wer~ a:o 0 the area mapped, on the 
the Pieman, before reachin ted on the. south?rn hank of 
are found to be 320 feet !b the suspenslOn bndge. These 
tIon exposed by the cuttin ove sea-level, and in the S6C

about 40 feet deep 0 th g for the track appear to be 
a d h . . n e northern bank f th . 

Jl . a S ort dIstance east of the W 'I . 0 e Pleman, 
agaIn exposed on the new tra k 1 son RIver, gravels are 
surrounding district A d t c . to Mt. Merton and the 
th I 

. h . s e ermilled by . e leIg t of these gravel . b anerOId readings 
level. S IS a out 315 feet above sea~ 
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The Pieman River here is about 160 feet above sea.
level (height below bridge not exactly determined). 

Along the banks of the Wilson, on the track between 
the Pieman suspension bridge and the 4-mile peg, wash 
was noted in several places, the height above sea-level 
r.veraging about 320 feet. 

At another point higher up the Wilson, above its junc
tion with the Harman, beds of gravel were noticed about 
15 feet above the present river-level, and a.bout 340 feet 
above sea-level. 

Between t.he Wilson and Harman Rivers, at their COn
fluence, is a somewhat extensive belt of alluvial with river 
gra.vels. The highest point at which this wa.s noticed was 
390 feet above sea-level. 

In all occurrences along the Pieman the gravels a.ppear 
to be of somewhat similar composition-quartz, quartzites, 
porphyroids, and quartz-tourmaline. The source of these 
pebbles, in the case of the Pieman gravels, is doubtless to 
be found in the West Coast Range. Exactly simil&r occur
rences have been noted by Mr. L. K. Ward in the North 
Dundas Tinfield.(2'). Unlike that occurrence, however, 
no large boulders were noticed in the Stanley River 
district . 

The pebbles of the Wilson River gravel beds are not 
derived from any formation at present expo&ed in the dis
trict examined. Whether denudation has removed al1 
traces of the parent beds, or whether such exist at some 
point in the upper course of the river, cannot be definitely 
determined . 

The gravels carry a little disseminated tin, also some 
chromite. A little gold found in creeks cutting through 
the gravels has a.lso doubtless been derived from them. 

Along the Stanley River and some of its tributary creeks 
the gravels become of great economic importance on 
account of the contained tin. The wash has been worked 
&Iong the Stanley River, Livingstone Creek, New's Creek, 
Castle's Creek, and 'Minor's Creek. 

The nature of the wash is dealt with more fullv later 
on.(") . 

Corrected a.neroid readings show that the flat now being 
worked at the Stanley Reward is about 690 feet above sea
level, remnants of older terraces being found at 740 feet 
above sea-level, and 50 feet above present level of the 
Stanley River. 

(") Op. cit .• paue 36. 
(") Viile pago 131. 
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From the nature of the wash it is very evident that its 
derivation is not far to seek. The granite facies of the 
Meredith Ra.nge massif have contributed more largely than 
any other formation, though schists from the west, and 
porphyroid and slate from the east, have added their 
quota. The pebbles are generally well rounded. 

No evidence to :fix the age of these gravel deposits is 
obtainable on the field. In the North Dundas district, 
however, Mr. Ward (2') has inferred from the presence 
of huge erratics of conglomerate and porphyroid imbedded 
in the wash, that the age is approximately Pleistocene. 
As the gravels in the Stanley River district are certainly 
contemporaneous with those at North Dundas, and, in 
fact, form part of the same series, these gravels are 
referred a.lso to Pleistocene age. 

(6)-The Rocent Allu.vial V<lJO.it •. 
As has been pointed out, base-levelling is still in pro

gress in the district, and consequently no important depo
sitions of aHuvial are taking place at the present time. 
At points along the Stanley ao.d Wilson a. little recent 
debris bas accumulated, but none of any extent or pro
bable importance were noticed. The material is pa.rtly 
well-rounded, and partly sub-angular, the former being 
derived from the older river terraces, the latter from the 
effect of weathering agencies at present at work. 

One recent deposit worthy of some attention is that at 
the JUDction of TuIloch and Four-mile creeks. Tulloch 
Creek cuts through the Mt. Lindsay ore-body, and this 
nat (though not of large extent) forms the first catch
ment for any tin ore shed from the formation, the bed of 
the creek being too steeply grader{ to afford any catchment 
above this point. 

Other recent deposits of small extent OCcur in places 
throughout the district. 

C. - THE GENERAL SEQUENCE OF EVENTS LEADING TO THE 

PRESENT GEOLOGICAL STRUCTURE. 

The general g~ologicaI history which has resulted in the 
present structure will here be briefly described, summaris_ 
ing to some extent what has already been described in 
further detail under separate headinga-. _ 

(1) Tlte First Period of Sedimentation._ On a Hoor not 
now discernible, in Pre-Cambria.n times, a thick series of 
sedimentary rocks was laid down, mainly under shallow-

(") Op c;t., p 36. 
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. t fmes with . . ltl h alternatmg a 1 . 
ater condlt1on~ •. a 10Ugedimentation must have contln-

-leep-water condltlo~S. robabl followed by- . 
!.led over a long peno~, p . Y There is no very dIrect 

(2) A I''''iod 0/ V""lropl .. ,m.-. b ble that the 
. h but It IS pro a d ' evidence of thIS p ase, not onl tilted, but roo 1-

~iments already formed Where mentsY which took place. . b th eart move 
fied in structure Y J ~ . edimentation,.- There n,ow 

(3) TIl' S,cm,d I "wd 0/ Sd . d of sedimentation 
I contmue peno h followed anotb~r .ong- te onditions seem to ave 

.hen in this dIstnct deep-wa r C t'mes of uplift when 
. TI ere however, 1 " PrevaIled. lere w , . h II waters. An Immense . ( med In s a ow ted the sedIments were or f d at this time, represen 

thickness of strata., wasD::~a: slate series. Towards the 
now. by t.he extenSive . here are evidences of-
close of this sedime~tatlOn. t F occurrences in other 

(4) A I'"iod 0/ liulwntsm.- rom ted hy this field 
h f the facts presen districts rather t an. rom, d extrusive processes were 

we know that both mtruSIve fan d up into the sediments 
I ocks were orce . . te active. gneous r 11 s fragmental types beIDg In r-

aJrea.dy fonned, 88 we a bers of the sedimentary 
bedded with the final mem 

rocke.('5), . _ Prt-Siiurian Timel.- A 
(5) Foldmy 0/ tl" Regton d'" st have elapsed between 

comparatively short timErpeJ10 f r::lcanism and the second 
the close of. the firs,t perl°hic~ resulted in the rocks pre
period of dlastrOP?ISID! w. I crushed and a.ltered, It 
viously formed. "bemg In!enSe ?i.marked fissile structure of 
was at this penod that t e lwe d 
the Dundas slates was deve ,ope ' . After probably a 

. d / S d1mt'ntahon. - , 
(6) Tlu:rd l~~rw , (} ~ third period of sedimentatlO~ 

considerable tlme-!:>reak, ~.t' prevailed, and the se~l
set in, when manne con ilnlOt~: eastern area of the ~IS
mentary rocks develot~~ .s in Silurian time. DurlDg 
trict were formed. diS hW~low water conditions seem to 
this time, too, deep an s a in the sediments and .pre
have alteruated. Enc.lose~ th animal life which eXlsted 
served by them are rehes a e 

in this Silurian ocean.. -lrt was succeeded 
This period of comparatIve tranqUl 1 y 

by- J ' /1 MOU8 A,ctivity,- In Devonia~ 
(7) A S,cond I ,rt?d o. 9 ediately on the previous sedI-

time and not followlD~ lmodm d great mass of igneous 
'. th was mtr nce a . t t mentation, ere _..3' to the overlYIng 8 ra a, material. This was forctru. up m 

. , fra menu of porphyrold aorl (:Iuto-(a) .A lthou!{h not observed 11t ,"fl., l . t 
IJOrph,rold were found Ih1"Uughout the lSI "c. 
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but still deep below the surface, differentiation took place. 
The more basic portion was foreed up along a. zone of weak
ness, probably never reaching the surface, although rising 
to different heights. This was followed by furtber intru
sions of materia.l of intermediate composition at isolated 
points, and finally the acidic portion of the original 
magma, of enormous bulk, was intruded into the overlying 
rocks, bulging and shattering them, and causing consider_ 
able alteration in them. It was at this time that the 
primary ore-bodies of the district were formed. The 
genesis of the deposits is dealt with in another part of thi~ 
report.(") 

This period of intense igneous activity was followed by
(8) A P~riod oj Gradation._ The forces operative at 

this time must have continued over a very long period. 
We have no record of any rocks being formed in the dis
trict since the Devonian igneous actIvity tinally ceased, 
exceptin~ the limited a.reas of partly consolidated or quite 
unconsohdated gravel. During the period processes of degra
dation were constantly at work, levelIing down the uneven 
surface. The hills' were worn down, and an extel!,sive 
plain, gently sloping seawards, was formed, although SOme 
of the higher peaks still stooq out as islands a.bove this 
general level. With the rest of the land surface, the river 
beds were worn down, until fina.lly the gradient beCa.me too 
flat to allow of the load of detrital matter, composed of 
rock waste, being carried to the sea. Hence this material 
was deposited over the flood-plains gradually developed. 
The cover of sedimentary rocks which had originally pro
tected the igneous rocks was removed, and the streams cut 
deep down into the igneous rocks themselves. It was dur_ 
ing this period that the secondary ore-deposits Were formed. 

(9) Period 0/ (Jpli/t.-There is clear evidence that the 
long period of gradation was foIlowed by a period of uplift. 

The rejuvenated streams proceeded to cut through the 
alluvial deposits already formed, and with their beds once 
more steeply graded, to reduce the surface again to a com
mon base-level. It is clear that this movement has not 
been one simple uplift, but the terraces on the river-banks 
indicate that on several occasions base-level has been 
reached, followed again by a further uplift. 

At the present time the streams are once more engaged 
in deepening their channels, and degrading the land surface. 

(III) VidtJ page 121. 

V - ECONOMIC GEOLOGY. 
' . S OF THE ORE-DEPOSITS. 

(I)-GENERAL RELATIONSHIP T. fi Id (") Mr. 
. th North Dundas m e f 

In his bulletlll on e ta t is the occurreuce 0 
Ward has pointed out howhcons n'n the tinfields of the 

. . k 'th t e ores 1 d . 
acidIC Igneous roc s WI h t acidic type represente IS West Coast, although t e exac 

not always the same . h granite-porphyry and 
At North Dundas we ave 

quartz-porphyry. 

At Zeehan, . quartz-p~terphy:~. granite-porphyry. 
At Heemsklrk, gram. a 
At Mt. Bischoff, gramte-porphyry. 
At Granite Tor, gramte .. 

At Interview River~ gran~te·ranite_porphyry. 
At 11iddlesex, gralll~ ha~ t~at this association is not 

It is no~ clearly estat I~ :he ore-deposits and acid rocks merely aCCIdental, but t a . 

are genetically connected'h t' lodes are closely associated 
Both in the fact that t e ~: t they are genetically co,,

with acid Igneous rocks, and
St 

a I River Field closely 
neeted with them, the .an ed As has been already 
resembles those already m.ent1:C:r· near the junction ?f 
pointe~ out, ~he o.rteh-b~~:: sedimentary rocks, partly ll~ 
intruSlve gralllte WI h d' entary rocks, and asso . artly in t e se 1m 
the Igneous, p . d ranite-porphyry. 
ciated with both gralllte an ti~n of the pyritic lead type, 

The pr~sence of a form
d 

a . forms a connecting link . ·1 lead an zmc, earrymg SI ver, , 

with other fields.. I point conclusively to the granitic 
The gangue mlllera s e-bodies. . . 

magma as the source of the oroillted out, the asSOCIatIOn 
Here as has already b~en p forms another connect-

of basi~ rocks with .the aCld
f 
g~ourh Dundas. These rocks 

iog liuk with the tl.ofi~ld 0 ::ted themselves, but coo
re not only genetlca y conn 

~eeted also with the ores. 

THE SEVERAL HE ORE-BODIES TO (2) RELATJONSHIPS or iOCK TYPES. 

an in geological map of the 
A glance at the accom p h Y g bodies occur in totally 

district (28) will. show thatt"t e o:~though never very far 
different geoio.glCai forma IOns, 
from the granIte. __ _ 

- - N' 6pp4043. (.r) Oeol. Surv. Uull. 0., . 

(JI) Plate 11. 
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The Mt" Lindsay b d " " 
the boundaries of theO~r- °S"Y

I 
l~ sltuda~d entirely within 

k e- I Urlan se lruents f . 
nown at present· it h b t ,so ar as 18 

chains of the conta~t wit:s 
h een ~aced to within a few 

tact is hidden by dense td e granite, bU,t the actual COll

disturbed by prospecting u: erg~?wth whICh h~ not been 
origin, the ore-bod pera ~ons. ~rom Its mode of 
suc~ has not yet b?e:-;~oe:d~ontmuous In the granite, hut 

Situated in sedimentar k f d . 
than the prec6ql11 . y roc. ~ 0 eCldedly younger age 
the Mt M to g, t .t., f?SSlhferous Silurian strata is 
rocks.' er n ore-body J III close association with b~sic 

At the junction of the ranite . b 
. rocks is the Stanley R ! b Wit the Pre-Silurian 

be bounded by granitee::~ boyr~h ody
d
" " It would seem to 

to. e se Imentarles referred 

Well within the borders 01 the " 
quartz-tourmaline-cassiterite . f gra,:ute are several 
may be taken as the t vems. 0 whIch CasUe's lode 

S ype" 
o that ore-deposits OCCur . d' . . 

intrusive granite and in th dl
.
n lscnmlOately in the 

has intruded.' e se unentary rocks which it 

The ore-deposits 01 th St I " 
naturally into two classes e. an ey RIver Tinfield fall 
which ~il! here be sep~r~~~arde:l~d :~~:dary deposits, 
economIC Importance. • both are of 

The primary ore d 'ts . . treated d' - eposl ~gam WIll be subdivided and 
h accor mg to the mmeral conte ts h' h 

t ern again to come under distinct type-h:adh~gs~C cause 

(3)-PRUfARY ORE-DEPOSITS. 

A.--TIN ORES. 

The primary tin ores will b d It " 
ings 01-(") "t" "" e ea WIth under the head-

" • pyn.c cass.tente de "t ("") 
mahne cassiterite veins (""") t po~; s, II quartz-tour
morphic deposits. ' 1ll S anm erous contact meta-

(l)-Py-ritic Ca88itrritt V"ponta. 

A lthough no deposits of th' t 
OCCur in J(itu on the field . 1\. ype ~lave beeu proved to 
OCcurrence in the Stan Ie • ~en JO~ s ould be made of an 
the decomposed dolomi~ b e:~r alluvial. . Resting on 
several fairly large and a 1

0m 
exposed III sluicing, 

stanniferolls pyrite were fo:r~e n~~~er of sma1l .pieces of 
n , W lC have certamly been 
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erived from an ore-body of the pyritic-cassiterite type. 
the pieces were all found within a comparatively small 

n<iius, it seems likely that the ore-body would be dis
vered in situ with very little prospecting. 
The orc consists of aggregates of cubical crystals of 

nyrite with abundant crystals of cassiterite, parlly included 
n the pyrite, partly projecting into cavities. The cas
·terite occurs ill fine to tn.edium sized crystals, varying in 

colollr from translucent yellowish (almost colourless) 
through translucent brown to almost black. 

The only other mineral present in specimens o~tained is 
s.he non-metallic zeolite stilbite, a hydrous silicate of soda, 
iroe, and alumina.. It occurs in fine tabular crystals of 

reddish colour with pearly lustre in interstices between 
crystals of pyrite. This mineral is uncommon i.n lode 
material, but has recently been recognised in ore from the 
,... and M. Mine, Moina.(29) The stilbite is of no economic 
unportance, being a secondary mineral, probably deposited 
:rom infiltrating solutions . 

The ore-body from which these pieces have been derived 
,:,robably exists i11 situ in the dolomite. 

(2)_Quartz_TQurmaline-Ca88it~rite Veins. 

Veins of this type are probably the most abunda.nt ill 
the district, judging by the alluvial tin found in various 
localities. Many of the I< nuggets" found have undoubt
edly been derived from them. 

The t,ype has already been described in" detail by the 
Geological Survey. It is well represented in the Reems· 
kirk district, where Mr. Waller has described the various 
occurrences.("O). In the North Dundas Tinfield, too, the 
t~"'Pe is not uncommon, and Mr. \Vard in his description of 
the vein-type here.(31) while remarking that the ore is of 
impler composition, calls attention to the striking simi

larity between the two occurrences. 
The occurrences in the Stanley River Tinfield are to 

be correlated with those of the Heemskirk and North 
Dundas Tinfields" 

The great abundance of quartz-tourmaline veins and 
dykes throughout the district has already been remarked 

c-> Geo1. Sun'. Bull. No. 14. p. 37. 
(11)" Report on the Tin Ore Dapoeitll of Mt. Heemskirk," by G. A. 

W.lIer. 
(II) Genl. Sun. Bull., No.6 ("The Tinfteld of North Oundall," by 

L K" Waro), pp" 52-1>4" 
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uP.on . Geologically these are but a simpler type of the 
vems under di~cussion ; the addition of cassiterite, of 
COUTSE' , renders them of economic importance. A little 
work has been done on veins in various parts of the dis
trict, but in only one instance was cassiterite noticed in 
the deposit, although no information was obtainable con
cerning some of the old shafts. 

Economically J then, only one representative of the type 
was available for inspection-that known as I< Castle's 
Lode." Hence, a discussion of the type as represented 
in this field resolves itself into a description of one occur
rence. The work done will be described later ; the min
eralogical constitution of the vein will here be discussed., 

Mr . \Vard has commented ("2) on the impossibility of 
distinguishing between veins and dykes of oertain types, 
and this occurrence illustrates the same point. 

The North Dundas quartz-tourmaline-cassiterite veins 
are of simpler composition than those of the H eemskirk 
district, containing only pyrite in addition to the three 
minerals mentioned in the definition . Castle's Vein (as 
it will· be called in preference to eaaUe's Lode) is of 
simpler composition still, so far as exposed up to the 
present, even pyrite being absent, quartz, cassiterite, and 
tourmaline (black and green) being the only minerals 
present. The simplicity of the type is almost certainly 
nue to the shallow workings ; if exposed at depth there 
is little doubt but that the vein would be found to carry 
pyrites, with possibly chalcopyrite and arsenopyrite. 'lhe 
sulphides have been leached out of the upper part of the 
vein by weathering agencies. 

Castle's vein is enclosed entirely within granite ; the 
oentral portion consists of a somewhat irregular seam of 
white quartz in crystalline masses, and black tourmaline. 
This appears to merge on either side into a variety con
sisting of black and green tourmaline, quartz, and caski
terite. This merges again into the more typical (( vein
rock " of 'ValIer 's type description.(U) H ere the granite 
has been tourmalinised, the place of the felspar and mica 
'being taken by tourmaline. There are 'perfect pseudo
morphs of tourmaline after fel spar in a groundmass of 
quartz and tourmaline. These tourmaline pseudomorphs 
have already been described.(3-4) This zone merges gradu-

en) op. ("it., pp 53-64. 
(II) 01'. cu., p. 8 
( Sf) Vide lupro, p. 32. 
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Lly into normal granite, cut occa.sio":ally by narrow vei~s 
ef uartz-tourmaline. The gramte IS muc~ .de~mpose , 

'e~ beyond the noticeable zone of tourmaliDlsat~on. I . 
The distribution of the three constituent IDl1:lera s 18 

I . d The central portion of the vem some-
~D1e y .v:;l:f· masses of pure white quartz, soruetimes 
limes consls d d' t' ng black tour-C aggregates of coarse columnar an ra la 1 . te 
matine with no quartz. More frequently the

t 
tfo

f 
are III {~ 

uown. The quartz frequently shows .crys a a2cesi~ches 
. t' of a quartz pnsm over 

~e specimen por IOU . . I' f I ng black tour-
as in section conums lllC USlOns 0 0 . f 

::n~ needles Sometimes the vein material conslstl~ 0 • a 
. te f uartz and black tourms me lD 

fine granular aggrega 0 qr d of equal grain-size. 
approximately ~qual Pdropor .~on.~a:ometime8 make their 
Green tourmahne an cassl en . h h I-

. th celltral vein' nowhere 15 t ere a s arp y 
adPfipeardan::u':dar ey between th~ varieties. The bands on 

e ne . . h are more charac-
either side of the central vern, oweve~ lin and tin 
leristical1y the habitat both. of gr~en urroa e 'terite 

°d It 's striking that III no lllstance was cassl 
OXI e. I I' The latter never 
~n in the absence of green tourma ~~e~k variet does ' it 
occurs ill coa~se aggrega~s .as the rea ates of ~eedle-{ike 
is generany 111 fine radlat~ng agg g f t d sur
individuals which have a Sl~ lustre onlo rdac ~~: these 

S II ' f s sometunes occur me WI faces. ma caVl Ie . d h fter felspar 
minute needles. In the. pse~ omorp s ~ _ 
aJ ad referred to it is lllvanably the mmute needle 
I~: aigregates of g;een tourmaline which form the replae ... 
iug mineraT. d r 

Cassiterite is in granular aggregates an masses 0 

cr stals of small size, always of a brown colour, a~d trans
lu~ent. Crystals were sometimes notic~d encrus~m~ sm~ll 
cavities. The cassiterite appears to be lTregular m Its dl~
tribution, occurring rather in scattered aggregates than III 

veins . h 
Further prospecting may considerably increase t e 

importance of this vein type. 

(3) Stanni/trous Contact M t!twmorphic Deposits. 

As will be seen from the following description, the Mt. 
Lindsay ore-body does not belong to any .one. well·defined 
t but it has seemed advisable to describe lt he.re under 
t~~e~bove beading, 'cassiterite being the only mmeral of 
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ec~nomic i.mportance in an essentially contact-metamor
phlC deposIt of magnetite with sulphides. 

To J?resellt a. general summary, the metallic minerals 
noted lD approxlmately their relative order of abundance 
are magn~tite, pyrrhotite, marcasite, pyrite, chalcopyrite, 
arsenopyrIte, rutile, cassiterite. 

In addition to the above, limonite melanterite chalcan
thite, pyrolusite, malachite, and native copper a;e present 
as purely secondary minerals. 

The oon-?'le~allic ~inerals determined were quartz, 
h?rn,blende, ~lOtIte,. c~lClte, garnet, siderite, fluorite, vesu
Vla~lte, chl?~lteJ axmIt.e, diopside, sphene, epidote, wollas
tomte, senclte, tourmaline, dolomite, tremolite, ortho
clase and albite. 

Mognetitf', or magnetic oxide of iron Fe 0 is abun
dant. A~ well as being strongly magnetic', it ~ oYten polar. 
It ~urs III ~ranular masses, and disseminated through the 
pyntic portIon of the ore-body. Although in some cases 
octahedral crystals .were noticed in small vughs, it more 
u~u~ny oceura masSlve and granular, often with abundant 
blobte. ?rystals. of black cassiterite have frequently been 
observ~d I~ ~assive ~ran':llar magnetite, frequently associ
ated wIt~ IdlOmorphic prIsms of glassy quartz; sometimes 
enclosed ltl quartz in magnetite, also ill calcite and in gar
net. ~he magnetite occurs often in defined bands, evidently 
replacmg the country-rock. The zone characterised by 
abundance of magnetite is as much as 50 feet in width. 

P.IIrr!,?tite, magnetic sulphide of irou, slightly varying in 
compOSItIon, of bronze-yellow colour, is one of the com
monest minerals in this ore-body. Generally occurring 
ma.s~ive, it sometimes shows a fairly-well-defined cleavage. 
It 1.8 ?ronze-yellow on freshly-fractured faces, rapidly 
tarmshIng. B!ack streak, hardness 4·5; it is usuaHy very 
feebly ~nagnetlc .. It occurs massive, forming bands from 
a fractlOn of an !nch up to a foot or more in thickne88. 
Tb~se bands represent original bands of country-rock 
~blch have been replaced by pyrrhotite. The examina
tl~n of a number of microscopical sections has shown that 
thIS mineral is widely disseminated in the surrounding 
country-rock, which is situated in the contact-metamor
phic zone. T~is examination ~as shown, too, the gradual 
progress of thIS replacement ; It has commenced with the 
forD?ation of minute threads and stringers along micro
I\COplC fracture-planes in the rock . An addition of mineral 
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under suitable cond itiolls has caused these threads to 
widen and replace more of the country-rock. This process 
may have been proceeding from several adjacent parallel 
fissures simultaneously, the final result being as noted, 
"hoJe bands of pyrrhotite of varying widths alternating 
" ith bands of country-rock only partially altered. 

Excepting in the south-eastern ore-body,(U) the pyrrho
tite occurs right at the surface, slightly tarnished only. 

.1farcasite , FeS 2iJ white iron pyrites, is fairly abundant, 
in close association with pyrrhotite. Its very light, tin
white colour distinguishes it from the accompanying pyrite 
and pyrrhotite . The till-white colour obtained on break
ing fresh specimens was found to change to a more bronze
yellow ~fter but brief expo~ure to the air. The str~ctur.e 
1S maSSIve, closeJy resembhng that of the pyrrhotIte j It 
was not observed crystallised. 

Marcasite was observed frequently along the outcrops 
on the western side of Tul10cb Creek, practically on the 
surface. The oxidised crust of limonite frequently was 
found to be not more than 1 inch in thickness, below whicb 
was fresh pyrrhotite and marcasite. It is rather surpris~ 
ing to find unaltered marcasite under these conditions. 

The marcasite would seem to be not a primary mineral, 
but secondary, and the occurrence very strongly suggests 
that it represents an intermediate product in the con· 
vers ion of pyrrhotite to limonite. This confirms an obser
vation previously made by Mr. L. K . Ward on the North 
Dundas Tillfield.(") In tbe Renison Bell-Montana-Boul
der lode-system marcasite is always present on t~e su~
(ace of the oxidised 1/ Boors II of ore j however, III thIS 
case pyrrhotite is absent in the crust containing marca
site. 

('hol("oJl.'lrit~, CuFeS2 , copper pyrites, is. not an imp?r
tant constituent, but is constantly present III the sulphIde 
ore in small amounts sporadically distributed through the 
other sulphides. It occurs massive, and the ~icroscope 
reveals the fact that it usually coats and frmges the 
pyrrhotite , showing that it is later than pyrrhotite. 

. The question was asked on the field , .. Is. the copper 
pyrites likely to increase in depth 1" There IS no reason 
to believe that such will be the case. The small amount 
present certainly seems to be prin:ary. ... . 

Chalcopyrite is usually present In pyrItiC tID-depOSIts . 

(M) rid,. infra, pp 148-152. 
<. -.> O)/ . ('it. p. Ht'I. 
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l'yritt, FeS:l' iron pyrites, or mundie, is quite sub
ordinate in amount, but is certainly present in the forma
tion. It occurs in crystalline masses closely associated 
wit.h the pyrrhotite in certain zones, and was frequently 
noticed in the altered slate towaros the edges of the 
deposit, in small cubical crystals. 

ArUlIop!JNtl!, FeAsS, mispickel, is present in small 
amount in scattered silver-white crystals. It is very fresh, 
and generally appears in the only partially replaced slate 
bands in the formation, rather than in the other sulphides. 

Nllt iff', TiO:n is not noticeable ill hand specimens, 
though the microscope reveals its presence in the ore-body; 
it is particularly noticeable in the axinitic material occur
ring in the No. 1 trench, east of Tulloch Creek, where it 
occurs in minute prisms, highly idiomorpbic, which in 
some instances show typical geniculated twinning on the 
~01 twin plane . The mineral is not of any economic 
llnportance. 

CasRifuitr, Su02 , tin oxide, is the only ore of tin pre
sent .. Search was made for stannite in various parts of 
the ore·body, but without success; if present at all, it is 
in extremely small quantities. The cas~iterite occurs in 
crystals up to 3'5 mm.; it is generally opaque, and black 
or brown in colour, but sometimes becomes translucent. 
The presence of crystals of cassjterite iu dense magnetite 
has already been remarked on. The distribution of 
the cassiterite appears to be irregular, and as yet 
little definite data is available to explain its occur~ 
renee. In various parts of the large formation . 
rich veins undoubtedly do occur. In the south-easten1.. 
ore-body there are some rich seams of high-grade tin oxide, 
but in addition, in certain zones it seems to be distributed 
through the sulphides, or through the gossan resulting 
from their oxidation, in sufficient quantities to render the 
ore of payable grade. Instances were noted on the 
exposed outcrop of the ore-body on the east side of Tul
loch Creek, of abundant crystals of cassiterite of about 
3 by 3 mrn. lining a fissure' which cut across at a sharp 
angle, the bands of pyritic ore and partially-replaced 
country-rock, showing clearly that portion, ' at any rate, of 
the tin had been introduced subsequently to the formation 
of the main sulphide body. 

(Jtwrt z. Si02 , is fairly abundant throughout the ore
body. It frequently occurs in idiomorphic prisms, varying 
greatly in size, from minute acicular needles to prisms Ii 
inch long by ~-inch section. These were observed in the 
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massive pyritic ore at times, also in massive .granula~ m~g
netite where it is frequently associated WIth cassltente. 
In th~ pyritic ore the quartz is brought into relief by 
weathering: in several instances pyrites had decomposed 
and been removed by weathering agencies, leaving the pris
matic quartz apparently occupying open spaces. Here the 
crystals were in several cases seen to be thickly encrusted 
WIth brown cassikrite. . 

Microscopical examination of thin sections of ore 
material shows that there are several generations of quartz. 
Original minute crystals have been gradually enlarged 
by the addition of silica, and although now in optical con
tinuity, the different layers are rendered apparen~ by 
minute inclusions of foreign material. It was notIced, 
too that in more than one instance small idiomorphic 
qu;rtz crystals, showing very sharp crystal ou~lines, wez:e 
wholly included in allotriomorphic quartz, whlch has e~ll
dently filled interstitial spaces between some of the earher 
crystallised minerals. 

Neither chalcedony nor opal was noticed. 

Hornblende, or amphibole, silicate of iron, magnesium, 
aluminium, &c., is surprisingly abundant as a gangue 
mineral in the sulphidic ore-body of the Mt. Linds&y 
Mine. Unfortunately, no analysis of the mineral is avail
able, so that its composition is at present unknown. It 
occurs as black prismatic and radiating monoclinic crys
tals. Witp pyrrhotite as its accompanying met~l~ic mine~al 
it forms large masses. The crystals are Subldlomorphl~, 
prisms varying in size to 4 mm. by 10 mm. ThIS 
pyrrhotite-hornblende is extremely hard and tough. Such 
slow progress was made in driving the Tulloch adit (on the 
western side of Tulloch Creek) in this material, that the 
work was suspended. The same difficulty was encountered, 
too, in driving a short adit in continuation of Cameron's 
cut (No.1 trench). 

Microscopica.lly the hornblende .is u.u~lly bright gr~n 
in thin section although in one slIde It IS so choked WIth 
iron oxide as 't.o be quite opaque. Usually it is quite 
transparent, highly pleochroic, and shows q:uite normal 
cleavages~ extinction ang!es, an.d oth?r optIcal p:o~r
ties. It IS generally aSSOCIated wl.th a httle brown ·~)lotlte, 
which sometimes quite includes It, and so has eVld~ntly 
crystallised later than the ho~nblende. W~en .assocl&.ted 
with pyrrhotite, the latter is younger, fi.1hng mterstlCeB 
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between the idiomorphic or bypidiomorphic hornblende, 
and being entirely moulded on it. 

Biotite, or black mica, approximately (UK), . (MgFe), . 
AI 2 (Si04}" is another very common gangue mineral. 
It is black in colour J and usually in small scales and 
plates, rarely more than 2 mm. across. It occurs closely 
associated with hornblende, and is younger than the latter. 
Biotite is very abundant in the surrounding country
rock, being developed as a secondary mineral arising from 
the contact metamorphism of argillaceous sedimentaries by 
the granite intrusion. In some portions of the ore-body it 
forms the most abundant gangue mineral, occurring in 
idiomorphic brown crystals with frayed-out ends. Near 
Tulloch Creek it occurs with quartz, fluorite, and magne
tite, and in several portions of the ore-body forms, with 
magnetite, well-marked and extensive zones. 

Calcite, OaOO", is present in subordinate amounts 
throughout the ore-body. A good deal of it is certainly 
secondary, and has been deposited in recent fissures from 
solutions which have filtered in. Some, however, appears 
to be a true replacement mineral. 

It occurs in No. 3 trench in dense granular magnetite, 
with a little glassy prismatic quartz. Here it is closely 
associated with cassiterite, which occurs both in the mag
netite and also in the calcite, in black crystals up to about 
3 by 3 mm. In the No.2 south crosscut from the south
east adit, at about 1 foot from the face, alld constituting 
the face of the drive at the time of my visit, was a very 
hard rock composed essentially of calcite and garnet. 
Throughout the ore-body thin sections cut from samples 
from various points disclosed the presence of calcite, 
where it is not noticeable macroscopically. 

Garnd, a silicate of F e, Ca, Mg. &c., is fairly 
abundant. 

The other gangue minerals are subordinate in amount 
and distribution, and as they are referred to in the course 
of this description, they scarcely merit detailed notice 
here. 

A close study of the ore-deposit ·ill tlit·u, of hand-speci
mens collected therefrom, and of thin slides cut from 
various portions, has led the writer to draw some definite 
conclusions with regard to the relationship of the consti· 
tuent minerals to each other and to the enclosing rock, 
and from these conclu~ions the genesis of the deposit can 
be reasonably explained. 
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A glance at the list of minerals present shows at once 
that we have not a simple vein-type to deal with. The 
abundant magnetite and pyrrhotite with the group of 
lime-silicates, suggests a contact deposit of the /I Kristi
ania" type, while cassiterite and other metallics with 
boron and fluorine bearing minerals strongly suggest a 
pneumatolytic tin ore deposit. 

As a result of his examination the wnter is of opinion 
that we have two phases of ore-deposition, with a definite 
time interval between them. In the earlier stage mag
netite and pyrrhotite were deposited, with amphibole, gar
net, idocrase, wollastonite, diopside, calcite, and epidote as 
gangue minerals. Proba.bly no cassiterite was formed at 
this time, and had no further action taken plaoe the ore
body would probably have had little economic value. 

At a somewhat later period, cassiterite, chalcopyrite, 
pyrite, arsenopyrite, and rutile were introduced, with 
accompanying quartz, garnet, biotite, fluorite, tourmaline, 
axinite, calcite, siderite, and dolomite. 

Reasons for this opinion, and further details of the 
mineral associations, will now be given. 

As descriptive of the distribution of the various minerals 
in the ore-body, it may be well to consider a. detailed sec
tion across the fornation. 

Of the different exposed sections, that in No. 2 
trench,(37) cut under the direction of Mr. A. E. O'Brien, 
is ODe of the most complete available, and will be here 
considered in detail. 

The following description refers to the variation observ
~ble in the ore-body. as exposed in No.2 trench, proceed-
109 from the hangmg-wall to footwall side, i.e., from 
south-west to north-east. The trench is over 100 feet in 
length, and varies from Ii to 3 feet in depth. It will be 
seen that there is not 100 feet of ore, this width including 
many unreplaced bands of country-rock, all more or less 
altered and mineralised. Unfortunately, assay values are 
not available to show which are really the stanniferous 
zones. 

Fifteen feet.-For the lirat 15 feet a detailed examina
tion could not be made, as it was filled with water. 
Speaking generally, however, we have alternate 
bands of mineralised slate and dense magnetite 
with biotite. 

(") Vide Plate vr. 
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One foot.-Very bard, tough, altered slate, carrying 
garnet and impregnated with fine pyrites. 

One·inch seam carrying transparent crystallised calcite, 
nests of tetragonal prisms of greenish-brown trans
lucent vesuvianite, with some pink garnet. There 
is a little disseminated pyrrhotite (magnetic) and 
sporadic chalcopyrite. Both v6suvianite and pyrr
hotite are included in the calcite. 

Six inches of hard altered slate, mineralised. 
Nine inches of finely granular magnetite, with a. little 

black biotite, carrying a good deal of dull decompos
ing pyrite or pyrrhotite, and a few splashes of chal
copyrite. 

Three inches of hardened slate. 
One foot 3 inches of dense magnetite, finely granular, 

with pyrrhotite in subordinate amount, and 8 little 
chalcopyrite. 

Six inches of altered slate, very hard, showing dissem
inated pyrites. 

Four inches of magnetite.----pyrrhotite lode matter with 
a little chalcopyrite. A few scattered crystals of 
black cassiterite were noticed bere. 

Six inches of altered slate . 
One inch of fresh pyrrhotite and marcasite, with chal

copyrite. There is a good deal of calcite present; 
the groundmass is magnetite and biotite. 

One-foot band of dark-coloured slate not entirely 
replaced. The groundmass is largely of biotite 
and magnetite with some siderite in fine crystals 
showing cleavage faces, cut through by seams of 
pyrrhotite and marcasite carrying a little chalcopy
rite. 

Ten feet a.lmost completely replaced, only a few narrow 
bands of slate remainin}. Throughout, well
defined banded structure IS noticeable. The min
erals present are essentially magnetite and pyrrho
tite, with local variations. In some bands biotite 
forms a considerable proportion of the groundmass. 
The pyrrhotite occurs both in well-defined bands 
and in scattered blebs. Associated with it is chal
copyrite sparingly distributed. A little arseno
pyrite was noticed in scattered crystals. Siderite 
appears in the ground mass in some bands, and cal
cite is present filling small fissures cutting through 
the banded aggregates of other minerals. 
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Ten feet of outcrop now occur, the detailed examina-
~ tion of which was hampered, as this section fOrIDS 

the bed of Tulloch Creek. It is similar to the pre
vious 10 feet, well banded, with occasional narrow 
bands (up to I inch) of slate not completely 
replaced by metallic minerals, but containing 
abundant biotite. 

In this dense magnetite zone is an .interesting 
occurrence of cassiterite, and olle whICh lihl'oWS 
some light. on the mode of origin of that mineral. 
In irregular nests and pockets. through the de~se 
granular magnetite are. assoclau:d the follow~ng 
minerals :-Quartz, calCIte, fluorIte, chalcopyrlte, 
cassiterite. In one place some pink garnet was 
noticed with ca.lcite. The quartz is crystalline, 
prisms up to !-iuch by It inch long being noticed. 
The calcite shows typical rhombohedral cleavages, 
while the fluorite is in crystalline masses of an 
amethyst tint. Chalcopyrite is in amorphous 
masses. The cassiterite is translucent brown to black 
in colour, and 'is well crystallised j the crystal~ are 
frequently twinned; in size they vary from mmute 
crystals to prisms {,-inch by. i-ilfch long. The 
occurrence of the tin OXIde IS mterestmg : crystals 
were noted included in quartz, included in cal· 
cite also in fluorite and around the edges of 
the;e pockets, includ~d in dense granular magne
tite. In one specimen fairly coarse cassiterite crys
tals occur in a cavity lined with minute octa
hedral magnetite. 

In one ba.nd of slate about 4 inches in width is a 
vein about 1 inch in width, of dark coloured non
met~llic minera.ls with a. little distinguishable whIte 

calcite, showing a narrow. selvage o.f pi~k garnet ~n 
the edge. The microscopIcal examlDatlOn. of a t~JO 
section cut from this seam shows that It conSlsts 
essentially of vesuvianite and garnet,. with accessory 
calcite, epidote, chlorite, a:nd magne.tlte. T~~ vesu
vianite is in masses of prIsms showmg hYPldlOmor
phic outlines. The prismatic crystals sometimes 
form a structure resembling the II comb struc
ture" seen in quartz which has crystallised in fis
sures. The terminal crystal edges are well defined, 
while the interstitial space between two approach
ing seta of prisms is filled with calcite. Although 
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the prismatic form of the crystals is clearly dis
cernible, aggregates of prisms Bre in optical con
tinuity) extinguishing simultaneously between 
crossed nicols. The form of the prisms is some
times brought into relief by narrow threads of cal
cite included between adjoining crystals. In BOrne 
cases fine veinleta cutting through the prism aggre
gates a.re filled with calcite. The garnet is in masses 
and granular aggregates; it appears to occupy one 
definite area, and the vesuvianite another, though 
to a small extent granular masses of garnet occur 
nearly surrounded by vesuvianite. The junction 
between the two is generally marked by calcite. 

A few grains of epidote ale present, a little fine 
disseminated magnetite, and a few scattered aggre
gates of chlorite. 

Continuing the section across Tulloch Creek we have--
Four feet of banded marcasite and pyrrhotite, with 

narrow residual bands of altered slate. There are 
bands of marcasite from 1 to 6 inches in width, in 
a crystalline groundmass, containing chlorite and 
hornblende. Hornblende is abundant in this zone, 
almost completely occupying certain bands, with 
irregular scattered masses of pyrite and pyrrhotite, 
with some chalcopyrite. Abundant fine biotite is 
seen in the groundmass, and a little siderite. 

In one -seam of coarse marcasite quartz occurs in 
idiomorphic prisms, with chalcopyrite filling inter. 
stitial spaces. 

Four feet of decomposing pyritic material, banded, with 
occasional narrow bands of country-rock . In the 
pyritic material chalcopyrite and magnetite were 
noticed, with some hornblende as a gangue mineral. 

One foot 6 inches of decomposed pyritic material in a 
soft, thoroughly chloritised groundmass . 

Two feet of marcasite, with a little cha.lcopyrite and 
brown cassiterite in a groundmass of siderite and 
quartz with fluorite, merging gradually into garnet
iferous slate, with pyrite and pyrrhotite. Micro. 
scopically, siderite is seen to occupy a considerable 
portion of the groundmass. Magnetite is present 
in scattered grains and aggregates, forming 
threads in the less altered bands of country-rock. 
Pyrrhotite is (,-vidently a replacement mineral 'lnd 

75 

is associated with a little idiomorp~ic ~urn:a.line 
d 0 'te The occurrence of fluorIte IS stnkillg. 

an uon . . I f diode It occurs in fissures in the prevIous y- orm~ 

t . I These fissures do not con Corm With the rna ena . . ' 11 't is 
general strike of the bands. Mlcroscoplca Yl 1. 

seen to have cubical outlines, and to. be rep acmg 
the groundmass. Cassiterite occurs III closded.t~so

. d tz In a I Ion ciation with flUOrIte, as oes quar. . 
to the minerals already mentioned, sphe~e. IS rec~~~ 
nisable microscopically in scattered Idlomorp 
rains and granular aggregates.. . 

, g A . t" of the lode materIal here mer.Its 
vana IOn . ' t' f pecuhar 

special mention and descriptlo~, as 1 IShO d r 
. d h I to throw hght on t e mo e 0 mterest, au e ps 
origin of the deposit. 

Hand specimens remind one, in gene~al aPdea~. 
C bb 0 The rock is of a dOIDmant ar-

ance, 0 a ga r.' d t lates of some dark 
green colour, With ~bun an p. . I' the 

. . I The whIte nuuera m ferro magnesIan rowera . . t" to be 
round mass is seen, on a closer ex~ml~a lOn, 

g I'te Aggregates of brown cassItente are some
~r~;s ~een j also some scatte~ed. prrrh~tite. A good 
d I f the groundmass is mdlstmgUlshable. 

ea .
0 

. II the following minerals are seen 
Mlcroscoplca Y,. 'm-te hornblende (7), 

to be present· -CalCIte, aXI, . 'te 
hi 'te Ouo~ite vesuvianite, epidote, senCl , c on , , . I' 'te 

pyrrhotite, cassiterite, rU!II:lid~mCoo::SiSts largely of 
The ground mass of th b'ch is evidently second

calcite, a .g~od deal of.; ~lates showing sharply 
ary. Ax~Dlte oc?urs I tical wedge-shape 
idiomorphlc outh~_es , o~ow y~ndulose extinction 
These plates som~ l~es ~hey are large, and carry 
between crossed meo s. _ . re ates and of 

b d t inclusions of chlontlc agg g . d' 
a un an cassiterite In most In 1-
futile, and also 1 some lcite has s~parated out, fre
viduals I?ore or ess ca the cr stals. The sbape oC 
quently lD the centre of Y t that they are 

r th Icite plates Bugges s . 
some 0 e ca " t The Cerromagneslsn 
pseudom~rphs after ~xm~ e-and decomposed to be 
mineral IS no",: too. c o~. y slide The outlines and 
exactly d~t~rmmed m :s ~~ est·hornblende. There 
few r~malUmg !ragmen t g~ esuvianite is present as 
is a httle fluo~lte ~resenh~ later-Cormed minerals. 
included gralDs d~o t. t d through the slide, 
Rutile is well Issemma e 



76 

occurring i,p. sharply idi h' . 
crY8ta~8, .8~owing typica~m;:~ic~la~~u~ .pr~a~c 
some mdIVlduals. It occurs . . w~g m 
o! the other constituents 'd mcluSIons m most 
elated with the cassite 'te' an, ~em8 closely 8880-
morphic crvstals an:1 ,Whlfh IS present as idio
quently inciuded in th gra~1U. ar aggregates, fre
erals mentioned occur i= ::a~~te. T~~ other min-

A peculiar structure noticed 1uantl,tles only. 
ore-body was a radi I . te n thts part of the 
with some mineral n~w In ~growth of pyrrhotite 
represented by kaolin T~nttrely . decomposed and 
up to Ii inch diame~r. eso radtal aggregates are 

Continuing the section across the ore-bod h 
Three f t 3 . Y we ave-

rnu:: ha~~~:e:d of minerali~d slate. The slate is 
pyrites thrall ho' and car~es disseminated fine 
original ban~in;t'!~ r:~ams r~harhbly well the 
composition. It breaks ~i~g s 19 t ~ifference8 in 
There are several minute a concht;ndal fracture. 
bands in various directi faults ~uttm~ across the 
bands varying distances

o
: s, :on~ displac~ng the slate 

fault-planes are all filled p ·th bout 1 mch. These 
Six . h WI pyntes. 

mc es of soft decomposed .. 
groundmass with b' t'te dPyntic ~aterial in a 

. . 10 1 an magnetIte 
FIve Inches of dense rna n t'te fi . 

very hard and dense. g l ~ittl :ely . granular, . and 
and some siderite and e uonte was notIced, 
ite crystals. ' some aggregates of cassiter-

Four feet 6 inches of soft decom . . 
with traces of chalco rite posmg Iron. sulphides, 
decomposed , but a li~ile b'· ~angue mmera:ls are 
Magnetite is present in am IOb~ wbas r.ecoglllsable . 
pyritic materiaL oun su ordInate to the 

Three inches of finel ra 1 
ently no other ~i!er~~ ar magnetite, with appar-

One foot decomposing marcasite 
chalcopyrite. and pyrrhotite with 

Eleven feet of alternatin ba d 
mineral, including 81 t ~ ~ o~ country-rock and 
and 2 feet 3 inches ~e . mc es of country-rock 
mo~tly I:'yrrhotite, fr:qu:~~;ra~~o~he ?Iineral is 
netIte beIng present in some bands. pOSIng, mag-
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Following this we have a narrow but well-defined 
parting-plane introducing a. distinct mineralised 
zone 1 foot 6 inches in width, character~d by 
excess of quartz. 

There is a white quartzose ground mass carrying 
abundant den, glassy prismatic crystals of quartz 
and pyrite rather irregularly distributed. The 
quartz prisms occur np to t3r,:-inch in section. These 
occur also in geodes as perft>ct crystals, with a 
little pyrite and abundant small idiomorphic crys
tals of black and brown cassiterite, partly encrust
ing the quartz prisms, partly forming crusts on the 
walls of the cavities. The cassiterite seems in all 
cases to be associated with crystalline quartz. 

Six inches of decomposing slate with impregnations of 
fine pyrite. 

Three-inch seam of finely crystalline pyrite and siderite, 
showing abundant crystals of brown cassiterite. 

Nine inches of alternating narrow bands of slate and 
of pyrite and pyrrbotite. 

On~ inch of pyrrhotite with siderite and fluorite. The 
three minerals seem quite distinct in this instance, 
sometimes one predominating and occupying the 
full width of the fissure, sometimes the other. The 
impression given is that the pyrrhotite has been the 
first formed mineral, followed by siderite, and 
finally fluorite. 

Six inches of bands of pyrrhotite in slate. The pyrrho
tite is associated with siderite, and sometimes 
with fluorite, prismatic quartz, and a little brown 
cassiterite. 

A microscopic slide cut from one portion of this 
lode material shows the presence of siderite, quartz, 
pyrrhotite, magnetik, chlorite, and rutile. Plates 
of siderite occupy a large part of the slide, but 
quartz is fairly abundant in highly idiomorphic 
crystals. These sometimes show secondary growth 
by the addition of silica subaequent to tbe forma
tion of the original minute idiomorphic prisms, the 
different layers being marked by numerous micro
scopic inclusions, the whole crystal being opticaUy 
continuous. The quartz is frequently surrounded 
by magnetite. The rutile is in scattered idiomor
phic crystals, sometimes included partly in sideritR 
and partly in quartz, also entirely enclosed in 
quartz. Chlorite is present in tufted aggregates. 
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Four feet of sulphides with very little gangue. Marca
site and pyrrhotite form the bulk of this band, 
with a little scattered cbalcopyrite. There is very 
tittle gangue present, and 110 country-rock, but by 
almost imperceptible changes in texture' the whole 
retains remarkably well the banded structure of 
the country-rock it replaces. 

Nine inches of narrow bands of pyrrhotite, sometimes 
with fluorite and traces of chalcopyrite in slate. 
Mineral bands vary from less than j-inch to over 1 
iuch in thickness. 

Six feet of altered country-rock carrying veins of pyrrho
tite of varying and irregular width. SOllle veins 
contain practically no gangue; in others siderite is 
present, and sometimes nests of idiomorphic prisms 
of quartz. In one instance prisms of quartz are 
embedded in a groundmass of grey calcite, and are 
associated with abundant brown cassiterite crys
tals. Bands up to 2 inches of impure calcite occur, 
with very irregular masses of pyrrhotite, some
times in mere threads cutting across the cleavage 
directions of the enclosing slate, at other times 
running parallel with these cleavages, and agam 
widening to the full width of the seam, 

Where there is any slate remaining, the bands 
are much hardened and altered. They are cut 
through in all directions by a network of micro
scopic fissures, often hair-like in breadth, carrying 
fine pyrites or pyrrhotite. In other parts fissures 
seem to be wanting, and the slate is impregnated 
with fine pyrites, In these altered slate bands the 
microscope reveals the presence of calcite, biotite, 
albite, quartz, magnetite, and pyrrhotite. 

Three inches of pyrites in siderite and a soft chloritic 
ground mass, carrying good brown tin oxide. 

One foot 3 inches of hard altered slate, carrying very 
fresh crystals of arsenopyrite sporadically distributed, 

This slate becomes much more altered by the 
development of pink garnet on approaching 

Two-inch seam of hornblende--pyrrhotite lode-matter, 
with distinguishable calcite, quartz, vesllvianite. 
and chlorite. 

In addition to the minerals named, the micro
scope reveals the 'presence of fa.irly abundant aggre-
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f scattered grains of 
gates of brown hiotiteh ar:tl~nde is highly I.'leo-
e idote. The green 0 definite crystal outlmes. 
ctroic, but d?es not s~~:g through the other con
There are vemlet8 Cll . 

stituents filled with calclte~ngle by a l!-inch ~am 
This vein IS c~t at n~n white siderite. The slde:d 

of coarse pyrrhotd~ a t the previously-fonn 
ite appears to. mtersec With the pyrrhotlte 

rrhotite· at variOUS an~les. . 
~~e splashes of chalcopynte, k with dissemmated o foot of hard country-roc , 

ne pyrite. . 't' material. Some crys-
One foot of decomposmg P·kl ~~re noticed in a narroW 

tals of fresh arsenopyrl 

residual band of slate, with some pink garnet . . 
Nine inches of co~ntrYb~:C:~d finely granular ~yrrh:~:~ 
Two feet of defimtely 'te Chalcopyrite is falrly, fine 

with SIOme. marcaSl. cassiterite is present m . 
dant and In some bands t I Fresh arsenopynte 
brow'n translucent crys as. dmass contains abun
was also noticed. Th~ groun 

dant siderite and chl~~tebut ca.rrying rathe~ denser 
One foot of simila~ ma·~:~~t noticeable cassitent:e. h in 

sulphides, an WI defined seam about 1 mc 
Here, again, a well- th regular cleavage..pla,?,es 

thickness cuts across an~s of mineral. It. con,slsts 
of the slates and tlhe b 'te and arsenopynte m a 

f marcasite, cha. copyn "t 

;angue of quartz and ~;or~i~h abundant scattered 
, bes of country-roc , Three mc 

sulphides, " n sulphides. ft 
Two feet of decomposlllJ ~~~sanous material, very so 1~ 
Two feet of decomp~s~l 0 f abundant coarsely crysta 

consisting essentIa ytz 0 There are signs of pyritic 
line prisms o~ «:luar . 

material rema~~mgd brown slate. . 
Six inches of wea ere d pyritic materIal. 
One inch of very deco

f 
mpo:'ered ironstained slates. d t 

One foot 6 inches 0 we
d

3 pact slate with abun an 
f · harcom , Three feet 0 very rites. 

finely dissemmated py I h'd ore-body .are 
t of the su pl. local The general charac er~bed There are, of cours~, f 

. 'lar to those just descrl .' some of these bemg 0 

~;~ations from point to b P~lr!' general the structure and 
interest and importance, u 
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mlDeralogical association dOff I· 
tioD taken It ad ~ er Ittle from the type see-

. seems vlsable to ref t h 
exposures of the ore-bod OlHrl' er 0 t e various 
tory work, and without ~e 'b~ 1Il the c~)Urse of explora
refer to special occ Seft lIlg each 111 full detail to 

urrences. ' 
In the No. 1 trench th . 

0.£ lode material character~~:dlS b ex~~sed a zone of 44 feet 
ttte on the hanging-wall (south- y e pr~sence 01 magne
structure is similar to th t I w:lstern) sIde. The banded 
in No. 2 trench alterna~: r~a Y f described as occurring 
8!1d gangue mi~erals occurri:

n 
s ~ slate and. of .metallic 

tImes very dense and fi 1 g. he magnetIte IS some
little or no other assoc' llteedY g~anular, with apparently 
OCC • h Ia mIneral but it I 
. urs WIt one or more of th f II .'. common y 
Ite, biotite, hornblende a e

t 
0 owmg ,minerals :-Sider

matic quartz and nests' of :-ne 'PJrrhotIte, A little pris
seen. One band of about III OXI e cr:rstals are sometimes 
chlorite with magnetite a d 4 .dfee~ carrIes abundant green 
, h' h ' n 51 erIte and q tz' 
m , 19 Iy Id~omorphic crystals, C: stals uar 18 preseD:t 
terIte are dissemiuated through th r b of brown Casal-
rence noted in this band is 0 ,IS .and, One OCCur
men collected by M"r. A. E 6,~ecuhar lOterest. A speci
gar';let, shaped approximat~l as r~en sh~wed a rna,sa of red 
sectIOll, the length of 'd bY' n ~qullateral tnangle in 
, SI e emg 3-1 mches 0 
IS ,a mass of crystal1ised rit '-h . ' n ~me edge 
thIS exception th py e WIt a httle calcite' with 
. ere appears to be th " 
Included in the garnet B t f . no 0 er mlDeral 
the garnet are numer' u orml1lg a border all round 
a little calcite and ao~:;rys~als of fblack cassiterite, with 
~roundmass appears to consis~r~~mas If tl glassy quartz.. T!le 
In a dark-greenish bas M' t e q.uartz and SIderite 
the ore is seen to b e. IcroscoplCally examined 
biotite, cassiterite rna ~e ~omposed . of quartz, siderite: 
?paque c.hloritic r:.asses

g co~!:ini~llorIte, to.urmaline" and 
Ite of qUIte irregular shape d t g. m~gnetite and hmoll
stituents. Much of the qua't e, e~~lI~le . by the ot~er con
?ther again is quite allot~:rr:~ I~. 1y Idlom?rphlC, while 
1D?luded in siderite. The b' tk IC: . It IS frf'quently 
mmute flakes and would lOllS In aggregates of 
quartz and ; iderite artl seem to. be later than both 
is abundant in the'sfd r repl?cmg both. Cassiterite 
replacing both quartz ~n~ l~d g~:.::ns and .crystals partly 
a little green tourmaline 51 ;rl,. ASSOCIated with it is 
about 1 foot of magnetite' with :1~i~)pe~~s ~o merge. i!lto 
abun~ant radial aggregates of hornble:ds~ ente, contaInIng 
are CIrcular and of about i-inch diamete~.whlch in section 
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Within a few feet of this occurrence is a 5-inch seam 
which seems to merit special mentioll on account or tbe 
structure and mineral association. The central 3 inches 
is well banded, consisting sometimes entirely (apparently) 
of crystalline magnetite, more usually magnetite. siderite, 
and chlorite, intersected occasionally by narrow fissures 
filled with quartz. This central band is Banked on either 
side by a seam of about 1 inch, composed typically of idio
morphic quartz in prisms up to i-inch section. With the 
quartz sometimes occurs crystalline magnetite, ah;o PYrite. 
In one portion red garnet was abundant with the quartz, 
The quartz prisms at times penetrate the central zone, or 
may even occupy the full width (5 inches) of the seam. 
The walls are sbarply defined, and are coated with mag· 
netite crystals. The seam is approximately vertical, the 
strike corresponding with that of the country-rock and 
main ore-body. . 

Another feature in this magnetite zone worthy of notice 
is the occurrence in dense magnetite of vughs completel, 
lined with minute crystals of black magnetite and brown 
translucent cassiterite. The association of the two 18 

interesting, and a close examination discloses the signifi
cant fact that the short tetragonal prisms of cassiterite 
rest on, and sometimes encrust, the magnetite, It is signi
ficant, too, that prismatic crystals of quartz are noticeable 
ill some of these cavities. 

One type of lode material which has not yet been 
described ill detail, but which is very abundant, is the 
hornblende-pyrrhotite variety, At the north-eastern (i.e" 
footwall) end of this No.1 trench an adit has been com
menced and driven for about 6 feet entirely in this 
material, which is here very massive. It is extremely 
hard and tough. Typical specimens examined macro
scopically show abundant pyrrhotite scattered through a 
crystalline groundmass of greenish-black hornblende. The 
pyrrhotite forms irregular veins in places. It is associated 
with a little chalcopyrite; sometimes magnetite and biotite 
are noticeable in the groundmass, The microscopical 
examination of a thin section shows that hornblende and 
pyrrhotite are the most abundant constituents, with a 
smaller amount of biotite and a little magnetite, cha.l
copyrite, tremolite, and quartz, The hornble~de is in 
idiomorphic crystals which are highly pleochrolc and of 
a. bright-green colour. The bi~tite is in clusters 
of brown idiomorphic crystals, WIth fraved-out ends. 
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Pyrrhotite is a. later product 01 crystallisation than 
the, hornblende, bemg moulded aD, and sometimes almost 
entlrel~ surrounding idiomorphic crystals of the lat
ter . mmer,si. Magnetite certainly &eems to be the 
e&rhe~t m~aral for~ed. It occurs in scattered grains 
8Ome~unes Included lD masses of pyrrhotite and included 
also In hornblende: Chalcopyrite is present in small 
amoun~ only. It IS later than the pyrrhotite, occurring 
~s ~ frmge ~ masses of that mineral, but never included 
ln, It. A lIttle colourl~ss tremolite is closely associated 
~lth the green hornblende, apparently forming an exten
SIon of the cry~tals, though nO,t in optical continuity with 
them. Quartz IS present only In very small amount quite 
allotri~morphic, filling interstitial spaces between th~ idio
morphiC hornblende crystals, The biotite must be later 
than the hornblende. as there is clear evidence that it has 
almost completely replaced crystals of the latter mineral. 
No~ ,I trench has not been continued across to the foot

wall Side of the ore-body. but the outcrop is exposed. 
H~re the cha:rac~r of the or,e is d,ecidedJy more quartzose; 
velI~.s of C8~slterlte up to 1 mch III width were noticed at 
va~lous pomts. sometim,es wit~ decomposing iron sul
phIdes. frequently assoc~ated with crystallised prismatic 
qu~rtz . . A~thougn sometimes. conform~g with the general 
~trike. It IS worthy of partIcular notIce that in several 
Illst~nc~s fissures filJed with brown translucent crystals of 
caSSIterIte were noticed cutting across the bands of slate 
magnetite. and sulphides, Obviously, these could only 
haye b~en formed and fi~led with tin oxide after the con
solIdatIOn of the magnetite and sulphides. 

The Occurrence of cassiterite with crystallised quartz 
tho.ugh r;tO~ un,iversal throughout the ore·bodv. is general: 
It IS strI~lDg I.n what .is known as the south-eastern body. 
In the WIllze IS a typIcal ' example of this OCCurrence. A 
sea~ u~ to 3 inches in width consists essentially of quartz, 
caSSiterIte, and decomposing pyrite. The wal1s of the 
fissure are en~rusted with cassiterite. the central portion 
of the s~am be~ng filled with prisms of quartz. from minute 
need~e-hke pr~sms up to about 3 millimetres in section, 
Sh?Wlllg termmal pyramidal. faces. These prisms are 
l~lDg at alI angles, and sometImes show terminal faces at 
elt~er end. They sometimes include, and frequently are 
q~Ite encrusted by, crystals of cassiterite j on the same 
mIlleral the. bases of ~ome of the prisms rest, At places 
the fissure IS fined WIth quartz and pvrite and no cas-
siterite is noticeable. . , 

A variation from this type is the vein of tin oxide fi~st 
cut in the No. 3 north crosscut from the south-east ad It, 
and afterwards opened up by an intermediate drive, COli· 
necting with the rise from the No. 3 c~osscut. to the sur
face. The main seam is as much as 4 Illches III places of 
massive cassiterite. while at times there is about 2 feet 6 
inches of gossan, with a series of parallel fis:ures ~p ~ 
about 1 inch filled with cassiterite. The tIll OXide IS 
brownish-black in colour, and massive to granular in tex
ture. It is banded, the strike conforming exactly to that 
of the enclosing country-roc~s. Someti~es minute fissures 
cut across the regular bandmg filled WIth cry~tals .of c~s
siterite. Small cavities in some places filled "il~h hmomte 
suggest the oxida.tion of a small amount .of p~rtte p~esent 
in the primary are. No quartz was notIced 10 speCImens 
Irom this locality. .. 

Further details of the ore-body WIll be gIven under the 
heading 01 the mining properti~s.. While the pr~eding 
description of the mmeral asSOCIatIOns aD:d the ~aflatlOm 
iu the nature 01 the ore-body at Mt. Lmdsay IS not by 
any means complete, it was c~nsidered advisable.to m~I~:1e 
some descriptive matter here 10 order to r~nder llltelhgI~te 
the following brief discussion of the genesls of t~e depOSIt 

The problem presented for solution is not a slmple one. 
The phenomena of contac~.met~morp~ism must be ta~en 
into consideration in conjunctIon WIth the ore-formmg 
processes. There seems, however. su~cient ~vidence to 
justify at least some general conci,;!sIons beI~g drawn. 
Unfortunately no analyses are avaIlable ; thIS detracts 
from the value of the conclusions drawn, and in some 
cases renders definite decisions impossible. . 

'Vith regard to the ore-body as a whole, how lS the 
remarkable banded structure to be explained ¥ As we 
have already seen, the bands o~ ore. material corresp~nd 
almost exactly in strike and dlP WIth the surroundmg 
sedimentary rocks, and in fact bands of are are separa.ted 
from each other by bands 01 slate. Can they be bedded 
deposits(3') 1 .Can the han~ed structure be due to crush-
ing by dynamIC metamorphIsm '. . 

Obviously , with the evidence av:aIlable, nelt.he~ of these 
suppositions is tenable. The mlD~ral aSSO:ClatIons, the 
internal structure of the ore materIal , the mtense meta
morphism of the inclu?~d . sedimentary bands, and t~e 
mineralisation of the adJOlwng rocks by the same agenCIes 

(-) 'I hi. questio\;-;a, a"ked the writer on the HeM, bf'nce it, iuclulion 
in this dilcllllilion . 
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. which produced the ore-body itself, all emphatically dis
prove thIS theory. The same arguments may be applied 
to the second theory. In addition, there is no evidence 
wh.ate,:er to show that crushing has taken place since con
sohdatlOn, and the ore-body has still to be accounted for .. 

The only explanation which is in accordance with 
observed facts is that the mattrial now constituting the 
bands 0/ metallic ami gangue minerals 'must ha·ve been 
intr~ductd, and that these bands have actually replaced 
pnrhons of the original country-rock. The ore-body is 
actually a metasomatic replacement deposit. 
o It may be advisable to briefly summarise the outstand
mg features of the deposit before discussing the genesis. 

It is situated in a series of Pre-Silurian stratified rocks, 
mainly slates at this point, which have been converted by 
a.n intrusive gra.nite maSlS of Devonian age into hornstones. 
The ore-body is proved to extend to within 5 chains of the 
exposed granite contact, and is entirely within the contact 
metamorphic zone. 

The ore-body ~nsists of bands of metallic and gangue 
mInerals varymg m wldth from a fraction of an inch to 
several feet, alternating with residual bands of country
rock. The mine~alised zone is about 100 feet in width, 
and corresponds m strike and dip with the enclosing sedi
mentary rocks. 

The country-rock (hornstone) contains actinolite, bio
tite, andalusite, quartz, sillimanite, chlorite, and dissem
inated pyrite and magnetite. 

Magnetite is abundant in the ore-body, associated with 
lime-silicates, but sulphides are also present in consider
able quantities. 

Cassiterite, quartz, fluorite, tourmaline, and axinite are 
also present, and it is the presence of cassiterite which 
gives the deposit its economic value. 

The writer is of opinion that the ore-deposit under con
Cji~eratio~ is to be .classed with th.e contact-metamorphic 
eplgenetlc ore-deposlts of Beck,C") lUto which the cassiter
ite and accompanying minerals have been introduced by 
pneumatolysis. 

The ore-body is a true replacement deposit. In a 
recently published paper on " Replacement Ore
bodies," (40) J. D. Irving has classified and discussed the 

(-) I I The Nature of Ore Depo!iI@," by Ur. R. Heck. trans. W. H . Wud, 
Firtt Edition. p. 582. 

Ito) Replacem'mt ore-bodies, hy J . D. IrYing, in" Type8 of Ore-dtlpo.its" 
edit(ld by H. Po.ter Bain (1911). p. 2.5'l. I 
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criteria by which replacement bo?ies m.ay be recognised . 
Even bearing in mind the warnmgs gIven by ~rofessor 
Irving, the facts noted seem capable of only one lllte~p~e
tation. He states (4ol): If The criteria for the recogrutlOn 
of replacement which has been discussed . '. . appll, 
only in minor degree to contact-metamorphIc types. 
And again ('n): j I It is imp~rtant t:o unders~a~d that the 
criteria which are most servIceable III recogllls~g replace
ment may most of them be eliminated by reglOnal meta4 

morphism. II • 

In the present instance no regiona:l metaIDorphls~ .has 
taken place since the close of the penod of ore-deposltlon. 
Hence a.ny criteria afforded by the ore-~ody should be 
available for examination and interpretatIon. 

The criteria established by the writer quo.ted, which a.re 
applicable to the Mt. Lindsay ore-body, WIll now be dIS
cussed. 

1. The Pre,ence 0/ Complete Crystals in Foreign Rock
masse,.-In many instances the slates, although hardened, 
retain remarkably well their fine banded structur~ when 
viewed microscopically. Several examples were notIced of 
cubical crystals of pyrite in such slates, the banded struc
ture not being disturbed in any way, but the crystal 
faces intersecting them at an angle. 

2. Prest.r'vation 0/ Rock Structures.-Thi~ criterion is 
abundantly exemplified in the ore-bodJ:'. It IS shown both 
in places where non-metallics p~edomIllate , m ?ense sul
phide bands where ~ittle . g~ng~e l8 present. and In magne
tite. This feature IS stnkmg In all parts of the. ore-body. 
In the case of non-metallics slight differences. m ~e~t,?re 
and in t he actual composition of the minerals III adJollllllg 
bands show in detail the original rock~str~ct~res. Even 
in the sulphidic portion~ this structure l~ distInct, though 
it is sometimes very dIfficult to deterIDlne exactly ~hat 
brings the banding into relief. S~metimes there. 18 a 
marked difference in texture, or agam the gangue mmerals 
in adjoining bands ~re differe.n~ (freq,?ently only very 
slightly) in amount, m composltIOn. or .lD te~ture .. 

3. Absence 0/ Crustification.-In dlscussmg: thl.s fea
ture cassiterite and accompanying pneumatolytlc r:nmerals 
already referred to. are. not inclu~ed;. they do l-?- some 
instances show cr ustlficatlOn. but thIS wIll be explallled by 

(II ) Op. cit., p. 29a. 
(4'1 ) Op. cit., p. 252. 
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their slightly different mode of 
main ore-body. orIgm from that of the 

. A careful examination fail d . 
crustification. In th fe to reveal eVidences of 
b d e case 0 some of th . I"" 
an s a structure somewhat hI' . e mmera !Bed 

but it is due not to th fill' rese~ lUg this was observed 
t~e gradual replacemen: of l:gb 0 dan open fissure, but U; 
hes between two fissures R anI of country-rock which 
from each fissure. and ev~ntua~f acement . has proceeded 
been completely replaced th t y the stnp of rock has 
eaeing. The presence of' os e wo ~1Uerahsed bands coal
pletely replaced rock in su r~ow resld,usl hands of incom
mode of origin. c cases glves the clue to the 

Referring to this criterio . 
remarks' "C t"fi . . OJ Professor Irvmg (") 

. rus 1 catIOll If present' d fi " 
of the formation of ore . J , IS a e Dlte evidence 
by no me8ns indicates ~hU~t a: ~pell ~8~ity, but its absence 
replacement. " eposl as been formed by 

Hence this feature of itself i .. 
co~siderable value when ta . s not. decl~lve, ?ut is of 
crIteria definitely recog " dken In conJunctIOn wIth other mse . 

4. Pr~s~nce oj U nsupported .~ 
structure of the ore bod h 1 l t~ucture8.-The general 
the presence of ba~ds Yf as a tfe8 y been deS?ribed, and 
running continuously of coun ry~~ock of varIOUS widths 
through the ore~body pa~~lI ro:etlD1:s great distances 
bands of mineral H~d th e t e~c other, and to the 

k ( 
. e In ervelllng bands of t 

roc now represented b d coun ry~ 
dissolved out and the Y. ore ~n gangue minerals) been 
introduced, the residuall:~~~ra s {eferred to subsequently 
have remained in th . ps 0 cout;ltry~rock could not 
hence replacement pro~~:s!sr:sellt undisturbed condition; 
for the substitution of th ~e assumed. to be responsible 
lie minerals for country_:O::.rIOUS metallic and non-metal-

5. Pre&~n?~ of Cavities Left by D~crlas~ in ('ol !; CAanges 1n Composition.-Irvrng e") states' H~7e, d~~ 
:s e;er happens that .material substituted for ~ountr r~::c{ 
. 0 equ.a~ volume wIth the original material Th Y 
l~g d~nsltles of ;"1inerals and proportions of the n:w varyci 

~ ~e;I~::~~e!a~~~~iear! ~~l~~e~~.actions usually resul:~n 
Unfortunately some of the dat .. 

cussion of this q' t" ' . a reqUisite for a full dis~ 
______ --.:.u_e_s_lO::n.:-.:a::r.::e_w=antmg, but the writer wishes 

(U) Op. ('it., p. 2d3. 
( 44) Up. cit., p, <192, 
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to call attention to certain occurrences which, in his 
opinion, are acco~nted for in this way. At intervals 
throughout the ore~body cavities do occur in de~86 mineral, 
which do not seem to have been caused by solution or to be 
reldual open-cavity spaces unfilled by introduced mineral. 
For instance, in dense magnetite these were noticed in 
various places, comparatively small in size, and of very 
irregular and intricate shapes. In some cases these are 
lined with octahedral crystals of magnetite; in one case 
cassiterite crystals bad been deposited on previously 
formed magnetite crystals. 

In view of the above considerations, the writer is strongly 
of opinion that the main or~~body is a true r~placem~nt 
d~posit. 

The ore-body consists of a number of what Irving C·") 
has called "lode fissures." The ore~bearing solutions 
have ascended by a number of minute parallel fissures, 
caused by the intrusion of the granite~mass, and have 
gradually replaced the country-rock on either wall of the 
fissures; sometimes the fissures have been closely spaced, 
and the replacement of the intervening band of country
rock has been complete; at other times the fissures have 
been more widely spaced, and the replacement has not 
been complete. The spacing of the fissures has not been 
the only factor which has determined the non-replacement 
of certain bands of country~rock. The chemical composi
tion of the original layers has been an extremely important 
factor. Speaking generally, the more calcareous and alu
minous strata have been replaced in preference to the 
more siliceous, 

In the above discussion of the genesis and nature of the 
main ore~body, the cassiterite and accompanying minerals 
have not been included, The general statement has 
already been made (") that the writer is of opinion that 
this group of D1;inerals has been introduced at a later stage 
and by a distinct process from that of the replacement pro~ 
cesses of the main ore~body. The evidence in favour of 
this view will be here summarised and briefly discussed. 

(1) Fissures carrying crystalline cassiterite are found 
cutting across the bands' of ore~material and country~rock 
in various parts of the main ore~body. Several instances 
of this were noticed on the surface outcrop of the ore~body 
between the south~east adit and Tulloch Creek; cassiterite 

(46) Op, (fit., 231. 
(.s) Page 71. 



was sometimes accompanied by pyrite, and generally by quartz. 

In the section exposed by the No.2 trench, where Tul
loeh Creek crosses the ore-body, cassiterite Was noted in 
magnetite, evidently occupying an irregular fissure. This 
OCCurrence has previously been described.(U) In the No. 
3 trench several cross-fissures were noticed in the magne
tite zone carrying crystals of tin oxide, frequently asso
ciated with prismatic quartz. 

Exactly similar OCCurrences were noted in trenches Nos. 
4, 5, 6, and 7, where cassiterite occupied cross-fissures in 
banded magnetite. 

It is a significant fact that several examples were noted 
in which cross-fractures were filled with crystals of pris
matic quartz, with fluorite, or (less frequently) with black tourmaline . . 

Although in some cases no cassiterite was observed with 
these minerals, they are its known associates formed under 
similar conditions. In nearly every case where tin oxide 
was noticed it was closely associated with prismatic quartz. 
In some observed cases it was embedded in fluorite, and its 
association with that mineral is also borne out by micro
scopical sections. In a slide cut from a specimen collected 
in the No. 3 north crosscut from the south-east adit, in 
which cassiterite was not suspected, the microscope revealed 
the presence of quartz, chlorite, arsenopyrite, pyrite, sider
ite, fluorite, cassiterite, tourmaline, magnetite, and bio
tite. The fact of special interest and importance at this 
juncture is the OCcurrence of the cassiterite and associated 
minerals. Minute fissures traverse the groundmass of pre
viously formed minerals, but these are now filled with 
quartz, fluorite, and cassiterite, and a little siderite is 
present. The cassiterite, as well as being present in these 
fissures, is noticed as scattered idiomorphic crystals in 
their neighbourhood, and from their Occurrence partly in 
one mineral and partly in another, also partly included in 
several distinct crystals of the same mineral, it has evi
dently been introduced by these fissures, and has actuany 
replaced some of the already consolidated minerals. 

In other slides the tin oxide was seen to OCCur in scat~ 
tered crystals and granular aggregates associated with 
tourmaline, although this association was not noticed in hand specimens. 

en) Page 73. 
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with axinite bas a.lready ""he occurrence of cassiterite 
• d ('0) 

been describe . . . to conclude that--
These observatIons lead .us. of cassiterite with oth~r 
(2) The frequ~nt assoc~atIOo~ pneumatolytic. origin IS 

minerals recog~lsed to h e a.ssiterite has been mtroduced 
strongly suggestIve that t. e c 

by the action of minerahser~. 'te in defined fissures, with 
(3) The occurrence of casslten d orne pyrite, showing 

. . s of quartz an s . been idiomorphlc :prIS~ . ~ these minerals havmg 
definite crustlfic~tlon, pOll~ts n fissures. Occurrences .of 
f med in some lDstances 1D oped .bed (<0) The entne 
or . a.l dy been escn. d d 

this kind have rea h it'te biotite hornblen e, an 
absence of magnetite ~ pyrr 0 1 abundant in most parts of 
other replacement .~IDeral~t 7s inconceivable that such ?S
the ore·body is striking. t th time of the introductIOn 
sures could have been. ope~ a e~ that these minerals are 
of the replacement mrner~ s, selthogugh in some cases agree
absent. Hence the fissu~ng, f athe sheeted zones, mu~t have 
ing with the general st; ~ ~he lormation 01 the mam art 
taken place su~q.:n. t oduced subsequent to its conso 1-body, and casslten 10 r 

dation. d (") of the presence ~f cas-(4) The fact already note t· ·ntricate vughs 1S 8Ug. 
I d some lmes 1 . hows siterite in irregu ar f ~~ coating crystals of ma~netlte s The 

gestive. The f~ct 0 bIter than that mmeral. . 
certainly that It must e .. a to be due to decrease In 

writer believes these ca.vltles ition of the introduce~ 
volume due to ch~nges m ?~mpOSe correct, then the ca':l
miueral.e ' ) If thIS SUPXoSltl::e ~olidification of the maUl 
ties could only be for~e .Ot

O ust have been subsequently 
body and the casslten e m ore- , to 

introduced. . t1 definite to enable us 
The evidence seems s~fficlen ;ht: cassituit~ info th,. _Ut. 

state that the inf1'nc/urtu:1II ~j 'tnt! subseqtunt to t"~ 
1 indJi.(f'l nr,.-body to.nklplac~t "'nnd t~at it owes ite prese~ce 
. . f I am ("1JOs, a , ." havmg jormltfiou 0 t '~ m.' ' 11 d "minerahsers 

to pneumatolytlc actIOn,. S'O:ca ~he mineral to its present 
been instrumental in brmgrng 

position. .. f a number of thin sections 
From the exammatlOn 0 the ore-body itl situ, and of 

microscopically, and al_8_00_1 ____ _ 

• 

( 8) Page 76. 
(-) Page ~2. 
(III) Page .. 81 and 87. 
('.) Pol!'" 86. 
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specimens collected therefrom, the following has been 
decided on as approximately the order of crystallisation of 
the more important minerals present in the ore-body:_ 
(I) Magnetite, (2) hornblende, (3) pyrrhotite, (4) biotite, 
(5) garnet and pyroxene, (6) vesuvianite and wollastonite, 
(7) siderite and calcite in part, (8) quartz in part, (9) 
rutile , cassiterite, and tourmaline, (10) sphene and axin
ite, (II) pyrite and arsenopyrite, (12) calcite in part and 
fluorite, (13) chalcopyrite, (14) quartz in part, (15) cal
cite in part. 

There may be some overlapping in certain cases, but the 
above order is probably approximately correct. 

It remains for us to investigate the source whence the 
metallic lode-contents were derived. 

In discussing ore-deposits of this type, under the bead
ing of "Metamorphic Ore Deposits," MacA lister and 
Thomas (lI:!) state: « If an ore-body of magnetite OCcurs in 
an irregular manner in a rock containing garnet, diop
side, and similar minerals, it is most probable that the 
metalliferous deposit was originally a metasomatic replace
ment of a limestone, and was deposited as the carbonate 
of iron." 

And again, f( Haematite and Magnetite: These two 
minerals among the iron ores, especially the latter, are of 
most frequent OCCurrence in metamorphic rocks, haems. 
tite being produced by the dehydration of limonite, and 
magnetite by the alteration of ferrous carbonate by loss 
of carbon dioxide, or by the partial reduction of haema. 
tite,lI 

Mr, Mon~omery also suggests a like origin for the mag
netite deposIts of the Comstock district. Referring to the 
New Silver Stream property (Sections 1642-87 .. , 3224-87,,) 
he (.~3) says: H The sedimentary rocks show strong evidence 
of contact· metamorphism, and it is probable that the mag. 
netite in the large lode of this mineral is due to 
metamorphism also, siderite or limonite having been 
changed to the magnetic oxide of iron." 

Can the magnetite in the Mt, Lindsay ore·body, then, be 
derived from the ferrous carbonate, the carbon dioxide hav
ing been driven off by the heat engendered by the intru. 
sion of the neighbouring granite 1 

-------(M) U The Geology of Ore Depoaits," by H. H. Thfllna. and D, .L. 
A-JacAlister (1009), pp. 335, 33ft. 

(II) ft Rtlport on the ProgreM of the Alineral Field, of the County of 
Montagu," by A. Montgomery ( 1893), D, 17. 
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. t r by J. F. Kemp (") is 
In this connectIon a recen pape esenting some of the 

of interest and importance as repr ("). "It [,' ~ meta-
b' t He says ..... , 

latest ~iews on the ~ .lec i be more fre~uently seen and 
morphIsm] ~ould 0 Vt

US J 'th maamas rich in dissolved 
more extenSIvely dev~.op:. WI f thes: molten masses to the 
vapours. The crys~ . Isa IO:~ich make up the final rock, 
several anhydrous sIlIcates tic waters and 
drives out the dissolved

f 
~apour~ a~fm:lk:tion along the 

provides thus a power dU a~en(,,) j j The commonest ore 
b d .. An agaIn, . to 

or ers. . .' . ted 'th contact zones on hmes ne 
which is found ass~cla .WI 1 magnetite and hematite 
yields iro~.. The Iron mmera S The iron ores seem to 
seldom fad 1D any zone. b' . 't' e rock during its cool
have been brought fro;n t e er~f IV 

in~nst~!:~i~: ::~~w~\;I~::;:Et. tt~~o:~!~:; ~e a~~~:rc~ 
distriet,(57) Mr.. a er r? ~ s that the magnetite is pri. 
that district, bemg of o~:o: ledge of the distribution 
ma.ry. H With our exten now te of iron lodes on 
of the magnetite loc;les and th;a:a~::o:e untenable, for if 
the West Coast, thIS :!eory t to find large lodes of iron 
it were true, we shou etxpec h'c zone Instead of these 

b te outside the me amorp I. b te 
car ona . . d 'th little or no iron car ona . 
we find pyrItiC 10 es WI b rt.ed into mag-

t . 1 uld not have een conve 
These cer am y co h' neiee" And again, 
netite by contact.metan:orp lC ~ge 1" '(51) 
H The magnetite is a primary mmer~. . . 

Th 'te is in full accord with thIS vle:w as appl,Ied ~ 
e wrl r . The mognl!ttte "fr~ 1.8 pM 

the ore-body under revlew'
t 

tl ~ (dtfraf;(m oj soml' PJ't'
fWlrI/; if dots not "'PUSf11 ! " . ,;tu b"t hall. bun . . t · ., "JI01l1ld of 'Iron tll , 
t"t{J"loh, f':.rlft. I1Ig (( 7 ' I sol'/l.tion~ info pr f • 

lntrodllrf'rI b!l kigM.II "7'~( (/f~~e8~~~~otir r,.plocfment "a~ 
viollsly·/orm,.d rod"~ , mit y ml', l 
nplorNI ti,,. origi'rwl rod' l1wtt'rw . bt to .ts 

h· . de has been broug I 
Granting. t~at t e lroD'o~:l and deposited there, from 

present P?Bltlon by ~?~U!~ese' solutions derive their metal
what outsIde source 1 . wers to this query suggest 
lie contents' . Two fPossl~~e a:~imentary rocks themselves, 
themselves: either rom e s 

,.. J}-' K mp ill •. Type. (of Ore-depoe.lltl;' (M) ., Contact n_I>OIIlts, by • . t: , 

e41ifed hy H. FOlter Baln (1911.) 
(M) Op. cit., p. 191. 

(88) Op. cil .• p 193. .• Zinc.l.ead Or~'-deposItA of the Cmnltock ($I) "lUoport on the Iron anu 
Diltnct," by G. A. Waller ( 1903 • p.l1. 

(at) Page 8 . 
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or ,from, the igneous magma which su Ii . 
It IS qUite conceivable that th I. pp ?d the solutIOns. 
highly-heated sedimentary e:: utlons, 1U traversing the 
derived part of their metalf-

oc 
:ear the contact, have 

through which iron com 0 Ie con en~s from those rocks, 
It must. be b . . p unds certamly are distributed 

orne In mmd that und d· . . 
those to which we refer th . er con ItlOllS such as 
being in the state not of 1~q8°~dutlobns are extremely active, 

Ul 5, ut of gases. 
What seems more likel d th " 

writer, is that the mY;; an e 0pullon held by the 
metallic contents from

8 f:;a 10 waters hav~ extracted their 
Being very energetic at :h:ag~lla before Its consolidation. 
enabled to take into sol t' s age, ,the wa~rs have been 
original magma. and h U lOll certam constItuents of the 
the surrounding rockswa:~ ::pell~d ha~e carried these into 
ditiolls were favourable f:are (epos1ted them when con
pr~ess of substitution f~r 0 

then m=:e ~~ hfave
h 

seen) b! a 
which they have bee .. t rIa 0 t e rocks wto 

, n lllJec ed Asce d· th mInute fissures the h ,n mg rough 
either side dep' oSiting atvhe !(radduailly replaced the rock on 
. to I " elr ISSO ved metal d t kin 
~n so utlOn material of the re laced 8. an a g 
mto new combinations eve ~ II rock, whlCh, entering 
minerals. ,n ua y goes to form new 

. It is possible that suI bur h b . 
tlOns in considerable p t't' as, een present III the 801u-
has greatly increased i~:~ la~et~v~~ the;arllier stages, and 
gested that magnetite rna be y. a er (") has sug-
tlOns which take place betY ~~~ounted for by the reac-
thus:- ween I erent sulphides of iroll; 

Fe ~ + Fe ~ II 0 ' ,,+ 4 2 = [~e () + J H S 
Perhaps under different conditions'~ 4 2 ' 

perature some of the 1 h'd ' e.g., reduced tem
pyrrhotite and pyrite in :: Pd Ifes wou~d consolidate as 

S ·t' sao magnetite 
UppOSI Ions such as this are I . , 

ever, the essential genetic ~~re y ,speculatIve, How-
the granite magma seem ~onnec 1011 ot the ore-body with 
bable that the ma neti~ eyond much doubt. It is pro
and lime-silicates !ere fdr!~~n~~~nde, tEyrrhoti~, b~otite, 
the magma, At a sli htl later o~e e consolIdatIOn of 
of consolidation of th~ mY t erIod, at the final stages 
tile constituents which h ~g,::a, eated gases rich in vola
solidation were expel1e~ ee; cO,n~entrated during con
formed fresh minerals in' so an rlslD

d
g thr~ugh fissures 

, me cases estroymg others in . 
(") Op. cu., p. 6. 
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the process, It was thus that the cassiterite and accom
panying minerals were formed, 

In this case the question arises, why should cassiterite 
and its accompanying minerals be formed in the ore-body 
rather than in the surrounding rock 1 There seems to be a 
reason why we should expect to find tin-oxide and its 
associates here rather than in the surroundi,ng country
rock, Reference has been made ('~O) to the probability of 
the formation of the lime-silicate group of minerals caus: 
ing irregular cavities, from the fact that they occupy less 
space than the country-rock which they have replaced. If 
this be true, it has occurred to the writer that it would 
furnish a very good reason why cassiterite and its accom
panying minerals should occur here, The fact of there 
being open spaces upon the crystallisation of the lime
silicates means that there is offered to the active, highly
heated gases and vapours forced out from the solidifying 
magma an easy way of escape, and they would ascend by 
this path, depositing their dissolved material under suit· 
able conditions of temperature and pressure. 

Of course, if fissures were available in the country·rock 
(and doubtless some such must have been), they would 
receive their quota. but tbe suggestion here offered pre
'Sents (it is thought) a fairly sound reason why cassiterite 
should be expected in such an association as it is here 
found. It has also an economic bearing which will be dis
cussed later. 

An interesting point worthy of mention is the abun
dance of lime and magnesia bearing minerals in the deposit. 
The group of minerals referred to is very typical of con
tact-metamorphic c1eposits, but in most recorded instances 
the rock replaced is a limestone, or highly calcareous rock, 

As we have seen, among the minerals present are garnet, 
diopside, vesuvianite, epidote, chlorite, actinolite, wollas
tonite, fluorite, axinite, calcite, also hornblende, tremolite, 
biotite, dolomite. and titanite, These are all lime or mag
nesia-bearing, not all contained in the ore itself, some of 
them only being noticed in residual bands of country
rock, which may be quite enclosed in ore material. The 
presence of so many members of the group of II lime-sili
cates" is striking, and this fact, taken in conjunction with 
the association of abundant magnetite, would lead one 
unfamiliar with details to assume that we were dealing 
with a replacement ore-body in limestone. 

(10) ride page 8t1, 
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As already noted, this is not the case. There is no evi. 

dence to show that the enclosing sediments are high in 
lime contents. It is unfortunate that analyses of these 
rocks and minerals have not yet been made. In conse. 
quence, one is scarcely justified in forming definite coo
clusions. However, the fact appears to call for some com-' ment. 

H the assumption that the country-rock of the locality 
does not carry a high proportion of lime and magnesia is 
justified, then it is evident that these materials must 
have been introdu.ced in solution from some external 
Bource. One OCcurrence of interest, and seeming to point 
to the fact that the minerals have been derived from 
material introduced in solution, is that in the No.2 south 
crosscut from the south-east adit. 

Here about 12 inches of slate with green chlorite, and 
showing garnet and vesuvianite, is succeeded by a band 
of irregular width, averaging about 15 inches, apparently 
composed entirely of radiating black hornblende, with 
irregUlar patches of green chlorite and of granular garnet. 
Microscopically a little scattered magnetite is seen to be 
present, while the hornblende is so choked with iron oxide 
.. to be practically opaqueo Separated from this by about. 
12 inches of thoroughly decomposed slates, now bluish 
and white clay, is a vein-like band varying in width up to 
12 inches composed almost entirely of crystals of vesuvi
anite of small size, in single crystals and groups of crys
tals. The walls are sharply defined, and are coated by 
crystals of the same mineral, with sometimes idiomorphic 
prisms of quartz. Traversing the vesuvianite maSS' are 
one or two small irregular fissures 'filled with quartz 
orystals. The mass of vesuvianite is non-coherent, and can 
b." crumbled between the fingers, owing probably to some 
constituent having weathered out or the groundmass. 
This band of vesuvianite is bounded on the southern side 
(as well as the northern) by soft white-banded clay, here 
about 6 inches in wi~th, followed sharply by 3 feet 6 
inches of very hard fresh slates, Showing some disseminated 
pyrite. This belt is again bounded by a narrow band of 
very soft decomposed banded clay, about I foot from the 
face of the drive. This 12 inches is of massive, very tough, 
reddish-grey rock, apparently composed of patches of pink 
garnet irregularly distributed through a groundmass of 
grey limestone, with occasional vein lets filled with crystal
lised calcite. A thin section of this rock examined 
microscopically shows the presencE' of garnet, calcite, diop_ 

!!5 

. . idot.e. The garnet is in granul.~ 
'Side vesuvlalllte, and. ep 1 d with calcite. The calCl 
mas~es, interstices belllg file e ains showing typical aggre. 
occurs generally in masses °tarplates enclosed in granul:r 
gate structure ; also lU ~?~ssures which cut throul;h t ~ 
garnet, and filhng s~;;omorphic crystals of dlOpslde a~-
mass "'s of garnet. ntly included m the C 

- lar habit are present, freque t A little eaidote 
granu d' ranularjarne. . th of cite and also enclose 1~1 g t . grains. The wt 

' .' . r m sea tore . h f of the and vesuvtaillte ~(;U It occupIed t e ace 
f k 15 unknown. . to this band 0 roc 'ter's examma Ion. . 

crosscut at the time of the WTl l'me and magnesia-beanng 
The occnrrence of so many f 1 pecial interest when con; 

minerals in th.is cr?sscU;it~ ~cc:rrences in other parts 0 
Ode ed in conJunction . 

51 r f~ts 
the mine. and determine the so~rce 0 

In looking round to try t rall turns attentIOn first ° ~ 
lime and magnesia, one na U heY ma matic waters. wh~c 
the original magma whenc: t

eIled
. gBut an exam~natlOn 

formed the ore-b?dy were~ (f..) reveals nothing whlch ca~ 
of the neighbourl~g grham the magma was abnormally Tl~f 
l'ustify our assummg t at e must look elsewhere. 

°t tHence W 'a con-in these constl.uen s. hi h lime and magnesl 
the solutions dld not carr~ :hei; upward journey from t~e 
tent when they ~omm~nce the rocks in which the romera ~ 
magma, nor denve lt r~mo usly the addition of lune /'~ 
concerned now occur J ~ ~~: place at some interme la e 
magnesia must have a . 

° of th,S ques-point. b de to a diSCUSSIOn t 
Reference may here ~ ~na recent valuable and su~ghes. _ 

. b Mr. L. K. War. m a are dealt Wit 1Il tl~np4er (") where varIOus occurre~~:~ can be attempted 
lV h m'ore comprehenSive manner a muc . 
here. Mr. W.ard desen?es- k from the Comstock regIon 

Diopside and chlOrIte roc( sear Beaconsfield) ; 
and Anderson's Cre~k nock (limurite) from the 

AXlnite-actinol~te-caIClte r 

Col~brook ~111~e ; an? rte rock from Gormansoon 
Garnet-vesuvlanlte-actlno 1 

Creek, North Dundas. f occurrence of these rocks, 
He deals with the mode 0 fOIl of the chlorite rocks, 

Temar In , k
o 

g tha~~\~Y~it:h~t;h~e~:ex~c~e~p:;'-;'-~ _ _ --:-::-::==:-'OI 
"M ru. pp 26 to 32. H' b Content of 

(6/) For d8ll0r~p!iO'!,;'cer:fn Coutact Rocks :itl~ -;, (IJroceedlngs of 

Li~72 '~::t'M8;~~:la," by L' I ~:i!h f~~a~he BAd~an~e~ent of Science, 
SoctiOT' C, A ulltr811all Al8nc a 
Vol. XIII.). 
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which fl ar~ f~und at Anderson's Creek, near Beaconsfield,. 
actually. wlthlll the. bo~ndaries of the serpentine and 
pyroxenite of th~t dlS~rIct . . . the remaining group~ 
lIl~S are aim?st lllvartabl~ ro~md wi~hin sedimentary ter. 
rau:,-s, . but wIthout exceptIOn III the Immediate vicinity of 
baslC 191,leOUS rocks, either identical with or closely related 
to those which have been observed at Anderson's. 
Creek. "(63) 

As a ,result ~f his investigation into these various occur
rences In detail, Mr. \Vard puts forward a theory to 
account for them. He says (U): <I The point which it is 
desired. to make is that the fissures or patQ8 whereby the 
emanatIons from the granitic magma have ascended cannot 
but tr,averse the basic igneous rocks through some portion 
of their subterrane!in ~u~se, even when they are now seen 
at the sur~ace to he wlthm the boundaries of rocks which 
have a sedlme!ltary origin. It is to the chemical reaction 
of the emanatIons fr?m the acidic magma hearths upon the 
walls of fi ssures which traverse the basic rocks that the 
aut~or would ascribe the greater part of the lime and mag
neSia contents of the contact-rocks here described." 

The occ~rrence at Mt. Lindsay is not quite parallel with 
those co.nslde:ed by. M!. Ward: Th~ same essential genetic 
co~nec~'lon wIth aCid IgneoHs intruSives of Devonian age h 
malll~lIle?' The fact that basic rocks occur, similar to those 
described J~ ~ther localities and of a slightly earlier period 
than the a~ldlC rocks.also holds true. But a glance at the 
accom panymg geological map of the district ('1:1) will show 
that, where~-s the ?earest known outcrop of basic rocks is 
over ] ~ Iml~ honzontally, the granite outcrops within 
about 10 chams of the ext.ension of the ore-body, as proved 
by ~fess.rs. Conroy and Roberts. Since the. edge of the 
gran~te . IS apparently dipping at a moderately Bat a.ngle 
(as mdicated ~Y the width of the contact-metamorphic 
aur~ole), all~ s.lIlce. the granite is of later age than the 
baSIC rocks, It IS difficult to see how the solutions which 
emanated from the granitic magma can IJave traversed 
basic rocks. 

For the present the matter cannot be finally decided _ 
UntJl a caref~l series of chemical analyses proves him 
wr~ng , the \Vn~r prefers in this instance to regard the 
sedimentary serles of slates, tuffs, sandstones, and porphy-

(III) Op. dt., p. 181. 
t 51) Op. £"it., p. 184. 
(It» Plale II. 
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roids as having furnished most of the lime and magnesia 
to the solutions which have traversed them, to enable the 
group of minerals under discussion to be formed. A cer
tain amount would probably be obtained from the magma. 

As this type of deposit is unusual, and has not been 
previously described in a.ny detail in Tasmania, brief 
references will be given to one or two foreign occurrences 
of similar nature, for sake of comparison. 

Under the heading n Contact Metamorphic Ore 
Deposits," in his It Nature of Ore Deposits," Beck (") 
describes " The Iron Ore-deposits of the Schwarzen and 
Gelben Krux, Germany ": 

.. A tourmaline-bearing granite, carrying allanite and 
fluorspar near the ore-deposit, has broken through Cam
brian clay slates. Near the Krux mines the slates are 
transformed about the contact into hornstones, which at 
some points are characterised by cordierite, tourmaline, 
and garnet i at others by andalusite and sillimanite. Tour
maline-bearing quartzites also occur. The magnetic iron 
ores belong to this contact zone. Their granu
lar crystalline mass always has fluorspar mingled with it, 
often also wolframite, molybdenite, hematite, allanite, 
barite, and pyrite. Sometimes a good deal of quartz is 
added. From one of the abandoned shafts greenish-yellow 
garnet rocks were also obtained, with intermingled calcite, 
barite, felspar, and magnetite. B. von Cotta mentions a 
tin-content in the ores. We are of the opinion that the 
ore-deposits were derived from a contact-metamorphic 
mineralisation of calcareous intercalations." 

It will be seen from this description that, although there 
are some minerals present which have not been recorded 
from Mt. Lindsay, these two ore-bodies have some striking 
features in common. 

In the .ame chapter of the work quoted,(") Beck 
briefly describes the characteristics of "The Contact 
Deposits of the Christiania Region." He says: H Most of 
these deposits are intercalated approximately parallel to 
the stratification of the slates and limestones. Many are 
cut by tongues of the granite intrusions and dykes of 
quartz-porphyry and of various granites, proving that 
they were formed before the last phase of eruptive activ
ity had closed. The country-rock shows intense normal 

(81) The Natun> or Ore.depositl," by Dr. R. Beck, tranl. W. H. Wefld 
Fint Edition, Vol., p. 587. 

(") Op. c;t .• p. 594. 
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conta~t.-I~etamorph~sm. with the formation of new garnet, 
vesUVlan~te, scapohte, biotite, pyroxene, hornblende, epi
dote, Chl~tolite, &c. The ores, which have not only 
replaced hmestone, but even more frequently slate con
sist of th,e oxides of ,iron with subordinate amounts of cop
per pyrrt:e, argentlferous galena, blende, iron pyrite, 
arsenopynte,smaltite, bismuthinite, and molybdenite. 
Calcspar, fluorspar, apatite, garnet, epidote rarely also 
axinite and bel vine, accompany the ores. Thus even the 
iron deposits show examples characteristic of the tin 
deposits. " 
He~e again the cases are not quite parallel, but the 

essentIal features are similar. 
To come. nearer home, we have in the Comstock region, 

about 4 miles west of Zeehan ~ magnetite deposits which 
appear to have many characteristics in common with the 
one. under ~~v~ew. !he. w~iter has not yet had an oppor
tUlllty of vlsltmg this dIStrIct, but culls the following gen
erat particulars from Mr. Waller's report.(U) 

The magnetite deposits are abundant in the district 
?eing, typic.ally developed at the contact of intrusive gran~ 
It:e. [.~evontan, L.L.\V.] with Silurian strata, or in the 
VICllll ty o~ the contact~ never in the granite itself. They 
a~e so~etl?1es found at the contact of gabbro [Devonian] 
wIth SIlurian strata, or perhaps within the gabbro or ser
pentine, but the granite-contact is never far distant. The 
minerals .observed are magnetite, pyrite, chalcopyrite, 
:u-senopynte. galena, zinc blende, cassiterite (in one 
lJ1stance at the St. Dizier Mine), diopside, lime-silicate 
~ornstolle, tremolite, actinolite, garnet, epidote, vesuvian
lte, chl~rite, ph~ogopite, talc, serpentine, calcite, quartz, 
~a.ngaDlferous sl?erI~e. Mr. \Valler discusses the possi
blhty of the derIVatIOn of t he deposits from the basic 
rocks, hut is of opinion that they are contact-metamorphic 
deposits connected with the granite rather than with the 
gabbro. 

Under the heading of the Stanniferous Contact Meta
morphic . Deposits is probably to be classed the gossan for
matIOn m the north-western corner of Section 133M:. A 
few remarks seem called for to explain the occu rrence 
and the reason for its classification here. 

A description of the occurrence is given in another part 
of this report .(") It will be seen from what has been 

(-) If Report on the Iron and Zinc· lead Deposils of th e Coms t.ock 
District," by G. A. Waller (1903). 

(-) Vid,. page 141 d '~q. 
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said there that so little work has been done tha~ the nature 
of the primary are is rather a matter of conJecture than 
certainty, as the latu:r has not b.ee~ expo~ed, an.d hence a 
description of the mmeral assoclatton IS ImpOSSible. 

It appears t hat t he deposit is a tnle contact one. At 
some points, at any rate, the gossan appears to .be sepa
rated from the granite only by a selvage of bolm. The 
banded clays referred to, sometimes stanniferouB, would 
seem to be altered sedimentaries, belonging probably to 
the series extensively developed west of the ~tanley 
Reward, and of the Four-mile Creek, CO). and which has 
tentatively been classed as of Pre-Cambrian .age, though 
the matter of age is still quite ope~ to questlOn. . 

The deposit occurs, then, at the lunctlon of ,ralllte of 
Devonian age, intrusive into slates of probable Pre-Cam-
brian age. . . , . 'th 

The ore itself is essentIally hmolllte and haem.atate, WI 

disseminated cassite rite. It varies a good deal 10 text.ure. 
Frequently quite open a~d cavern~}Us, there are sometlIDes 
bands of massive haematlte, sometImes hard bands of what 
are evidently clay ironstone. The genera.l banded appear
ance is striking, suggesting that here, as 10 the case of the 
Mt. Lindsay Mine, we may have a replacement ore-body, 
in which bands of country-rock have been replaced .by 
mineral. The banded clays, with red iron oxide mar~mg 
the bands, appear to represent orig.inal slate bands, lUto 
which 'pyritic material has been mtroduced along the 
cleavages, but in which the bulk of the r~k ~as no~ b~en 
replaced. It is significant that where thiS mmerahsatlOn 
ceases the clays cease to carr~ tin. The. occurrence of 
tremolite here is worthy of notlce .. Occ":lrrmg apparently 
in rather irregular veins, it was noticed lU the whl~e clays 
exposed in the company's workings on the eastern Side. It 
is pure white, and not easily. distinguis~ab.le from the c1s:ys 
excepting on close examinatIOn, when It IS seen to conSIst 
of a -mass of crystalline aggregates, now soft and par~ly 
decomposed. Before the blowpipe it .reacts for magn~sla, 
lime and silica. It is doubly refractlllg under the mlcro
scop~ and shows extinction angle up to 20 deg~ees betw~n 
cross~d nicols. Occurring in the gossa~ (spec,unens :t>emg 
obtained from the west side, at the ~rIbuters workfnl?s), 
is a reddish-brown mineral occurri~g III ~ggre~ates slIDl.lar 
to that just described, masses of 5 mches m thIckness bemg 
obtained, although its mode of occurrence could not be 

(,.) Vidr. Plate n . 
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seen ir;t detail. !t is p~obable that this, too, represents 
trema.lIte (much Iron-stamed) whIch has crystallised with 
sulphIde, now, thoroughly oxidised. This is said to carry 
no traces of tID whatever. 

In s~llle places in the gaBsao a little black botryoidal 
haematlte was noticed. 

Magnetite is. not as abundar:tt as one would expect in an 
?re-~ody :>f thIS nature, but It certainly is present, often 
III dl~semllla~~ crystals through the gossan, one specimen 
showing a dlstmctly columnar structure. 

An important feature, as throwing light on the nature 
of the ore-body and probable developments at depth, is 
the presence of a lIttle decomp~sing pyrite in the gaBsao. 
The presence of. crystals showmg combinations of octa
hedron and. pyntohedrOD, and octahedron and cube is 
referred to In another place.(ll) 

From the outcrop described as occurring on the western 
~ou.ndary of the section,(12) specimens were obtained con
~Istl.ng of groups of perfect crystals from i-inch to ~-inch 
10 Size, the onl.y ~rystal form represented being the diploid. 
Although retamlllg their crystal form and appearing on 
the surface to be fresh, on fractured faces these crystals 
were s~en to be much decomposed. 

Specul?ens collected from the tributers' workings showed 
fine P1Tltes, a good deal decomposed, but still recognis
able, . 10 a~ternating seams with hard clay ironstone. 

'.ChIs. eVld~nce points conclusively to the fact that the 
formatIOn WIll become pyritic (and probably highly so) at 
no great depth. 

Caesiterite appear s to be weH disseminated through the 
gossan, where It does occur, and not in well-defined seams 
and fissures. In some places it is very noticeable the 
crystals standing out boldly from the weathered s~rface 
of the gossan. 

Th~ associatio!,} of granite porp~yry,. and particularly 
of vell~s of quartz and of tourmahne In portions of the 
formatIOn, undo.ub.tedly. stanniferous, are significant 
facts. The. d.ata IS InsuffiCIent for a full discussion of the 
mode of OTl~ID! bu~ the facts suggest that the OCCurrence 
may prove simIlar 10 g.eneral r espects to the Mt. Lincisay 
ore-body, and t~at, as In that case, so here, the cassiterite 
may h~ve been 1Otroduced by pneumatolytic agencies into 
a prevlOusly formed normal contact-metamorphic deposit. 

('I) Vide page 144. 
(") J'ide page 141. 

101 

It is only in the light of future developments that this 
matter can be discussed. 

B.- LEAD AND ZINC ORES . 

As in the case of the pyritic cassiterite deposits, no 
definite lead-zinc ore-body has been positively proved o.n 
the ;field but brief reference must be made to what IS 

almost c~rtainly an ore-body of this type. The finding .of 
numerous loose pieces of galena and galena-blende-pYrIte 
in the wash when sluicing at the Stanley Reward led to a 
search being made, and it seems that at one particular 
point large masses of these min.erals. were found, and 
beyond it none. Although cert~l1lly ttl the decomposed 
dolomite, absolutely no prospectlllg work has been done 
to prove whether it real1y is in sitn, as it appears to be. 
There are strong ' reasons for believing that an ore-body 
does exist here. 

Galena, zinc blende, and pyrite are apparently the only 
minerals present in the specimens. No cassiterite is pres
ent in samples submitted for assay. 

It is quite possible that this may prove to be a pyritic 
cassiterite deposit, as the type carries galena and blende. 
Beyond recording the fact of this occurrence, little more 
can be said at the present stage. 

From the occurrences noted in the .. pug," the strike 
would appear to be about N. 60 'V . 

About 50 feet east of this there appears to be another 
lode, esentially pyritic, with an apparent strike of N. 100 

W. 

C.- I RON ORES 

Reference must be made to the possible occurrence of 
iron ores of economic value in the district . In the writer's 
opinion no iron ores of economic value have been proved 
in the district up to the present time. 

One occurrence which shou ld be worth investigating with 
improved means of transit and a demand for iron ore is 
that occurring at the foot of Mt. Livingstone, near the 
head of the Livi.ugstone Creek F lat. It outcrops in the 
south-eastern corner of Section 4958M, and .extends across 
the southern boundary into Section 4977M. The deposit is 
still undeveloped, and at this stage a definite opinion can 
scarcely be expressed. 

The outcrop rises abruptly to about 30 feet above the 
Bat, forming a low ridge, general1y covered with thick 
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scrub. Into this two small prospectlDg adits have been 
driven, one 65 feet and the other 85 feet. The width of 
the outcrop is not fully exposed, but appears to be about 
2 chqins . The length over which a little occasiop.al work 
has been done is about 10 chains, though some points are 
still thickly covered with scrub. 

The material consists mainly of banded and of radiatiu(7 
haematite with some magnetite and limonite. . 0, 

The appearance of the ore is striking. It consists of radi
ating spherulitic aggregates, from i-inch to 1, inch in 
diameter, circular in secLol1, with aggregates radiating from 
a cent.re; also of masses of prismatic aggregates up to :~ 
inches in length, with always a tendency to radiating struc
ture, but not forming complete spheres, these prismatic 
aggregates crossing and recrossing each other in all direc
tiOllS. The sma!! spherulitic masses consist essentially of 
magnetite, with some haematite, and with yellow limon:t-e 
occurring interstitially between the blades and between the 
aggregates. These llIasses are frequently stained greenish, 
probably by the presence of a small amount of some 
chloritic mineral. The larger spherulitic ma.sses, of about 
! to I! inch, are brown baematite, with interstitial limon
ite as before, and in places a little magnetite. The large 
prismatic aggregates are reddish-black haematite, with a 
little in;..erstitial limonite and rather coarse grains of mag~ 
netite. ){asses of gra.nular magnetite Occur in places, 
while frequently the forma.tion is distinctly banded, bands 
of hard clay ironstone occurring, sometimes evidently 
rep~aci ng country·rock, and showing included quartz 
graw s. 

Til aile place, a few feet north of the adit driven in Sec
tion 4958M, some irregular seams of soft white sacchar
oida.l quartz OCCllr, apparently dipping west, cut through 
in all d.irections by veinleta of black manganiferous 
haematite. 
Th~ whole mass strongly affects the magnetic needle. 

It is very close to the contact of the granite with schist, 
but appears to be in the latter country-rock. It is evi
dently a contact-metamorphic ore-body, but little can be 
said of what the primary na.ture of the deposit is likely to 
he until a little more prospecting work has been done. 
The striking radial baematite is unusual. The mineral 
does sometimes occur radiating, however, for Dana (,3) 
says, under the heading of compact columnar haematite: 

(7J)" A SYJltem of Mineralo(rY," hy J. D. and P. :-t. Dllna. (hh Edition, 
1006, p. 216 
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" The masses are often long radiating; lustre, submetallic 
to metallic; colour, brownish-red to iron black. " This 
description certainly describes the mineral occurrence here. 

-However J instead of regarding it as a primary, the 
writer is more inclined to regard the haematite as a. 
secondary mineral, resulting from the alteration of, and 
occurring as pseudomorphs after some other mineral. Mr. 
Montgomery suggested that the original mineral, now 
altered, was tourmaline. The structure is certainly very 
characteristic of tourmaline, and a comparison of speci
mens from this deposit with some unaltered black tour
maline aggregates from the contact deposit shown on the 
accompanying map as occurring on the western boundary 
of Section 4 772M. shows how similar the structure is in the 
two cases. Repeated tests were made, but no trace of 
boron could be detected, nor can any record be found of 
haematitc occurring as a pseurlomorph after tourmaline. 

It is possible that amphibole may be the primary min
eral. It occurs in these forms, it is known to alter to the 
iron oxides, and it is present in considerable quantities in 
some of the contact deposits of the district. With our 
present limited knowledge of the occurrence, the final 
rletermination must be postponed. 

The small amount of prospecting work carried out seems 
to have been with the object of testing for tin. So far as 
I was able to learn, none was detected. A sample sent ' 0 

the Government Analyst contained no tin. Nevertheless, 
it is quite possible that cassiterite may be present, and 
prospecting is rather to be commended, for it has been 
seen that the contact deposits ip other parts of the dis
trict do contain tin, sometimes in what is believed to be 
payable quantity. 

The deposit has been tentatively classed with the iron 
ores. So far as is known at present, it contains no other 
minerals of economic value. The full extent of the body 
is not known . . It is apparently of considerable size and 
fair quality. Although no really deleterious elements 
appear to be present, it must be remembered that the oxi
dised surface outcrop only is available for inspection. 
From the fact of its being a contact-metamorphic deposit 
formed under exactly similar conditions to the other con
tact deposits d escribed, all of which carry sulphides, it 
8eems likely that this deposit, too, at no great depth will 
be found to carry sulphides. 
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From, the point of view of exploitation, insufficient backs 
~re avatlable to allow of economically opening up by adits' 
It would have to be worked from an open-cut or shaft . ' 
Un~er present conditions of demand for such a product 

Rind with the difficulties of transport, the deposit cannot b; 
c asse~ as one of commercial importance. 

(4)- TRE ALTERATION OF THE WALL-ROCKS OF THE LODES 

BY THE MINERAL-BEAR ING SOLUTIONS. 

w,Thhis feature ~f the. ore-.bodie~ has already been dealt 
It ,to some c:,tent .m dlSCUSSllIg the various types of 

d~pOSlts, and thIS sectIon will serve partly as a summary 
~lth the addition, however, of fresh facts in severai 
instances. 

. The stud~nt of ore-deposits is forcibly struck b · the 
dIfferences 1Il the alterations of the wall rock f Y. b d' . - so varIOUS 
ore- 0 le~. dIfferences not only of kind, but also in extent 
In s~)Jne lOstanc~s no change is apparent, beyond perhap~ 
a s!lgft hardenmg, while in others the original rock is 
entire y brok«:n down, and altogether Dew minerals formed. 
Tlhe o~tstandlll~ factors governing both the nature of the 
a teratlOll and Its extent seem to be-

(a) The composition ?f the va pours or solutions (some 
substances bemg far more active cheJllically 
than others). 

(b) The compos.ition of the rocks undergoing change 
(some .bemg far more resistant than others to 
alteratIOn). 

(e) The temperature at which the change takes place. 
As these factors may vary from point to point we 

sho?ld expect ~he wall-~ocks to be differently altere'd in 
variOUS ore-bodIes even 111 the same district. This proves 
to be actually the case. 

\Vh~re vei".s of th~ quartz-tourmaline-cassiterite type 
OCCur III g~alllte, c~nslderable alteration has taken place. 
The attackmg solutIOn~ have evidently been rich in boron 
compounds, and to. their attack the felspars and biotite of 
the already cOll.sohdated granite have succumbed. As a 
result of the actIOn, tourmaline has been formed , and fresh 
quartz. H~nce we frequently find, as well as tourmaline 
aggregates m the groundmass of the altered granite, per
f~ct pseudomor'p~S of tourmaline after felspar. The out
~n:s of the orIgl?-aI f.elspar crystals remain very sharply 

e ned, bu.t the mtenor of the crystals is converted to a 
mass of mInute radiating aggregates of Ileedle-like crys-

105 

tals of tourmaline (generally green); instead of tourmaline 
only, we sometimes find tourmaline and quartz, tourmaline 
and cassiterite, or occasionally cassiterite only. Some 
muscovite also occurs. 

In'the case of Castle's vein described,(U) it was noticed 
that the granite seemed soft and decomposed to an excep
tional degree for some distance on either side of the vein. 
This is probably due to the development of kaolin by tbe 
action of carbon dioxide (introduced in solution) on the 
felspars. 

Although the alteration is so marked in the case of the 
granite, generally where the wall-rock was slate the altera
tion was comparatively slight (regarding quartz-tourma
line dykes as simply a variation of the quartz-tour.!Daline
cassiterite type, for none of the latter were observed in 
slate in the district). A slight silicification and tourma
linisation, with hardening, were the only noticeable effects. 

The alterations of wall-rock in the case of the _contact
metamorphic deposits has already been rather fully 
described. Remembering that the rocks have been con
siderably altered by the intrusion of the masses of igneous 
rock, even apart from the action of the ore-bearing solu
tions, and th~t in addition to this widespread alteration, 
forming a contact-metamorphic aureole, the ore-bearing 
solutions have been active and have superimposed other 
changes, the difficulty of ascribing each type of alteration 
to its true source will be realised. Again, it is scarcely 
necessary to remark that the alteration in each case is pro
bably of a kindred nature. It is likely that whenever So 

huge mass of granite intrudes sedimentary rocks, much of 
the alteration induced in the latter is not due to heat 
alone. The vapours and solutions set free probably exert 
a potent influence in this direction, although it is only 
under favourable conditions that ore-deposits will be 
formed. 

In the case of the ]..it. Lindsay Mine, it has been shown 
that the ore-body has been formed by a gradual replace
ment of the country-rock. This replacement is sometimes 
complete, so that although the structure of the rock may 
be retained, none of the original rock remains, or it may 
be that the replacement is only in its incipient stages. 
Hence, the variation in the alteration of the country-rock 
is considerable. One or two outstanding features may be 
here remarked on. 
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it appears to the writer to be conclusive in regard to the 
Mt. Lindsay ore-body), it has an important bearing on 
the prospects of permanence of tin values to depth. 

Contact deposits as a rule are somewhat irregular, and 
work in different parts of the world has shown that fre
quently they do not continue to any great depth. If fol
lowed down , the main magnetite body would probably be 
found to cut out when the contact between slate and 
granite was r eached. The point which the writer would 
emphasise, however, is this :-The tin value8 are likelAJ to 
be perman/mt, and to extend not only to the granite junc
lion in depth, but beyond it into the heart of· the granite 

mass itst.lf· 
Another point worthy of note with regard to structural 

features is that of disturbance since the formation of the 
ore-body. Too little is known of the deposits other than 
that of M.t. Lindsay t.o enable statements to be made in 
general for the class, but the prospecting already carried 
out at Mt. Lindsay has revealed the presence of at least 
one fault. (" ) This appears to strike N. 55tO E., and dips 
towards the south-east . The country-rock is much frac
tured at this point, although the effect of the disturba.nce 
on the ore-body was not evident a.t the time of inspection, 
the drive not being continued far enough to expose the 
ore-body proper. In a. letter received a shor t time ago Mr. 
O'Brien, the mine manager, stated: "It is impossible to 
give an exact idea of the amount of displacement. I should 
estimate the actual amount of displacement at about 70 
feet . The ore- body where intersected is composed of bio
tite-magnetite, with disseminated pyrite and small thread
like veins of calcite." 

Obviously the fracture has occurred since the formation 
of the ore-body. The intrusive granite porphyry dyke 
appears to have been displaced as well as the ore-bod~. 
This faulting is not likely to seriously affect economlC 
mining. Fracture-planes were noticed also in the south
east arlit and in the western adit; but these have appar
entlv not disturbed the ore-body to any extent, and are of 
little importance. In each case they acted as water-

channels. 
The topography exposes a section of about 300 feet of 

the ore-body, .and no change in structural featpres 18 

noticeable between the highest and lowest exposures. 

(") I id{' Plateti II. aml V I. 
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With reference tn th 
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hon 4771M, intersected by as 11 ct sedimentaries in Sec· 
roy and Roberts was . rna race cu.t by Messrs. Can· 
type. Although' not k~~\:I!e~oo~:rved I~l a vein of this 
referred to, about 2 feet w'd . stalllll~erous, the vein 
and. a dip south.westerl a~ io;lth a .stnke N. 65

0 
'V' J 

pynte, partly weatheredYand d ,carnes a good deal of 

It 
. ecomposed 
,s very probable that th· . 

these veins near the surfac . ~ sImple nature of most of 
and that they will nearly e :~l :e ~o sedcondary alteration, 
depth. e OUIl to be pyritic at 

The alteration of the contact d . 
able, with the result that thO eposlts l~as been consider-
deposits has be~1I increased e economIC value of the 
solution and deposition f' n~t .from any enrichment by 
sometimes happens f 0 ma eftal . of economic value as 

b 
' or example III th f' 

ores, ut rather owing to th' e . case 0 copper 
materials which may rend th e removal 10 solution of 

I er e ore more compl 
n the case of the Mt. Lindsa M' ex. 

rence which i!i rather u r y me we have an occur · 
by Tulloch CreE'k ,vh,·crh zHz mg: The ore·body is r: i ~sected 

. ~ I OWS III a ge I I 
tIon, and has cut a valley for itself '~.ra ~out.lerly dir~c. 
ally young, and conse uentl ,w Icb IS stIll. geologlc-
The ore-body crosses fr~m y h

t
3s steeply sloplllg sides. 

Mt L· d . spur 0 spur To the . , 'h 
. III say spur rIses to 370 f t b . 'HSI" ... e 

to the east, the south-east ee . a ove tpe creek, while 
above the same point Th sp~r dIS honly about 130 f('et 
the Mt. Lindsay spu~ an; ~re- 0./ as been traced across 

. , own I s western slope towards 
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New's Creek, to within a few chains of the granite con
tact. It outcrops on the western slope of the south-east 
spur, but has not been definitely located on the eastern 

slope. 
This brief description is necessary to make clear the fol-

lowing discussion. 
A very striking feature is the occurrence of a consider-

able body of gossan 011 the eastern side of the creek (i .e., 
on the western slope of the south-east spur), while Oll the 
opposite side of the creek (eastern slope of Mt. Lindsay 
spur) dense sulphides occur practically at the surface. 
There is a little gossan towards the crest of the ridge and 
on the western slope. 

Why should the ore be so profoundly altered in charac
Mr on one bank of the creek while remaining perfectly 
fresh a few yards away Oll the other bank, the oxidation 
having apparently been confined to a surface crust of 
limonite 1 to 2 inches thick 1 The character of the gossau 
resulting from the oxidation of the south-eastern ore-body, 
as it is called locally, must be referred to. It is quite 
of normal character, consisting essentially of limonite and 
haemati te- of a general reddish-yellow colour. It retains 
the general banded character so typical of ore from prac· 
tically all parts of the m.ine ; it is generally very porous, 
but has hard bands of clay ironstone of varying widths, 
resulting from the oxidation of the 'residual slate bands 
described as occurring so often in the ore-body, and their 
impregnation wilh limonite. A striking feature is the 
occurrence of. fissures containing prismatic crystals of 
quartz, and sometimes cassiterite. These have previously 
been described .(18) The absence of these fissures lined 
with quartz from the sulphide-body is almost as marked 
as their presence bere. Quartz does occur in other parts, 
but apparently more sparingly. In one instance where a 
similar occurrence was noted, in No. 4: trench, it was asso
ciated with gossan also. A similar association was noticed 
in the western adit workings. 

The writer is of opinion that these fissures with crystal-
lised quartz partly account for the formation of gossan 
in one part and not ill another to the same extent. They 
would form excellent channels for surface waters to soak 
into the ore and exercise an oxidising effect on the sul
phides present. This theory receives some support from 
an actual example noticed in the south-east adit, where a ----
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good deal of water was finding its way down one such vein. 
In the c ... of the parte of the ore-body where such water
channels did not exist, oxidation would naturally be much 
slower, extending from the surface downwards. The 
actual amount of water penetrating the ore-body, which is 
very dense, would be small. 

Undoubtedly the formation of the gossan has been 
assisted by the presence of fracture-planes. Several such 
were noticed in the south-east adit and the western adit, 
and in each instance they were acting as water-channels. 

Doubtless the formation of gossan on the Bouth-east spur 
has been partly assisted by the topography. This spur not 
only slopes less steeply to the creek, but the summit is 
fla t. and of considerable width compared with that of the 
Mt. Lindsay spur, being several chains across, Water 
would tend to lodge here to a greater extent tban on the 
opposite spur. 

The south-eastern gossan-body is stanniferous. There
may have been a certain amount of purely muhanical 
concentration of cassiterite in some of the more open fis
sures, but DO process of solution and redeposition has 
taken place. The oxidation and removal in solution of 
most of the pyritic material has left many cavities in the 
residual gossan, which is therefore very much lighter, bulk 
for bulk, than the original sulphide body, whose place it 
takes. Conseq uently, although the actual amount of tin 
oxide present in the gossan is exactly the same (with the 
exception of the slight amount of mechanical concentra
tion referred to) as that which was present in the sulphide 
body before oxidation, yet the percentage of tin oxide will 
have considerably increased. 

If any attempt be made to form an estimate of the value 
of sulph ide ore from the known value of the oxidised are 
(as is sometimes done) , the point here emphasised should 
be borne in mind. 

A few other minerals OCcur as a result of the secondary 
alteration of the lodes. Melanterite and chalcanthite, the 
hydrous sulphates of iron and of copper respectively, are 
fairly abundant as efflorescent deposits derived from the 
decomposition of the sulphides of iron and of copper. A 
little of the green carbonate of copper, malachite, was also 
noticed at intervals in the gossan. This also has been 
derived from the decomposition of chalcopyrite in the ore, 
as have been the deposits of minute thin plates of metallic 
copper noticed on cleavage-planes of the slates in the OD
dised portion of the ore-body. PyroluSito, the black oxide 

ill 

. . et· crusts in some of ,the 
n aneSf>, was nohced m ve.Iv oi the M t. Lindsay M,~e. 

of rna g .·f s of the western adIt f the allUVIal gossan ca., I 16 d . the bottom 0 . 

At the Stanley R ewar , ID found encrusted w-itb VIVl· 
k ' some tree-roots. were d . d from the alteratlOn wor lUgS, h h te of Iron, eTlve 

anite, blue p asp. a 
r · bearing rnlUerals. o lTon-

. ORE-DEPOSITS 
( 7)-THE SECONDARY 

OF THE DISTRICT. 

-'TIN oRES. . 
A. b d in conjunctIon 

t h uld e rea . (") 
This portion of the reporwi:h 

0 
the mining propertle~th a 

~~t~s tr:tec::~:e~~~a t;:'!e;~~:r ;~rl~~~:l ;;e~~~ :~~t~~:: 
description of t e ptrho natur~ and mode of ongm 

ntially to e 
refers esse f the are 
tin are. were to judge ?y the ~a::etS:~~:Y °River dis-

H one secondary till ores 0 e was the presence 
produced, th; the most important. !~ to the district, 
t~ictll:rveia~a.:~I which first cal!;': aft~~i:o~ature had been 
a :'t was only after deposl a de to discover whence 
an 1 ted that any attempt was rna 

P;osP~I:vial tin was derived .. t· tbe district is certailll~ 
t ';~e most import':'ll\:e~~~ll~:rie. of Sections l/~ a~. 
that contained wlthlll e charted in the nameT.o Mining 

b of 80 acres, 1 Reward lU 
134M, eae d wned by the Sta~ ey. of these sections 

~:~~e~~y~nNo \iability t ~~: ;~:~e~~f':nap accompanying 
by a glance a 

will be seen 80 " I into two 
this report.() ay be divided apprOXImate J and speci-

The tm won m, in the form of nu.gge . h form 
clas.e.! (a~ ~al~Jet~a~::;al; (b) fine t\:ro:~~~~~:~s.e It is 
men plec~ crystals and minute grhan~ and fast line can be 
of separa to say that no ar 

Cely necessary I . 
scar the two c asses. t' of the van-
drawn betwee~in is shed from lode· forma ~~::urmaline-cas

The coarse 'bed Of these, the qua~he largest share. 
ous types des~~rnishes probably by II far ded while others 
. terite type 'are we roun, d Y 
~~any 01 ~he:~e~\:r~na~;c;:ve eviden~l ~o~ t~~:e~~eun~~~g 
are sharp y . g rce or been long su Je Naturally 
far from theu sou. '. tbe water.courses, 
and griuding acttOn m ___ _ 

(") Vide pluce 129 et ~eq. 
(ID) Vide pla 'e 11. 
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n;tetallic and gangue minerals are present in &11 propor
tIons. Many of the pieces are quartz-tourmaline bonIoera 
with some cassiterite, while others again are masses 0: 
granula~ or crystallised cassiterite with a little quartz
tourmalIne gangue. Many rounded nuggets of cassiterite 
up to about 1 ,inch in diameter were seen, with apparently 
no gangue mmerals at all present. These, too, appear 
mostly to have been derived from disintegration of the 
quartz.tourmaline-cassiterite veins. 

One of these nuggets of apparently pure tin oxide was 
sectioned and examined microscopically. It was seen to 
consist of a granular mass of brown cassiterite, traversed 
by vein lets filled with more coarsely crystalline cassiterite, 
with fairly abundant small idiomorphic prisms of tour. 
maline, often completely included in cassiterite crystals. 
Throu~hout the mass are minute fragments of allotrio
morpluc quartz, evidently filling the interstices between 
the previously crystallised cassiterite. 

This bears out the contention that even when no gangue 
minerals can be detected, the masses of granular tin oxide 
are only disintegrated portions of lode-matter, sometimes 
at least of the quartz-tourmaline type. 

When tourmaline is present, the green variety is always 
represented, although the black may be present as well. 
Sometimes the tin oxide is scat~ered through a quartzose 
groundmass, without visible tourmaline j in one such speci
men some muscovite mica was noticed. 

The nuggets of tin are usually black or dark-brownish_ 
black, but Mr. Gould, a prospector on the field, kindly 
gave the writer two pieces (the larger about 1 inch across) 
of we1l-rounded massive light-yenow cassiterite, showing 
no signs whatever of crystalline structure or of any gan
gue mineral. Chemical and physical tests showed con
clusively that the specimens were really cassiterite of good 
quality. 

The finer grade of tin oxide won is seen to consist largely 
of individual crystals of black, or sometimes brownish, 
colour. Sometimes, however, fragments of the aggregates 
described above were noticed. Associated with this tin, 1\S 

won from the surface of the dolomite area described, is a 
certain amount of pyrites, which necessitates classifying 
into first and second grade quality when cleaning up. A 
Jittle galena was noticeable as well. These sulphides are 
undoubtedly derived, largely at any.rate, from the dolo
mite. The tin sluiced from the gramte bottom ehould be 
practically free from these impurities, 
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. to i inch in size, showing 
Perfect crystals of pynte u£ -bined with the octa-

faces of the cube, or t~ek c; e tC~f the sluice.boxes when 
Bedron, are frequently pIC e oU

d 
ubtless derived from the 

. These too were 0 h· h th cleaU1~g up. . ! the ranitic area from w lC e 
dolomIte. ConsIdenng g.. that pieces of topaz, 
tin is derived, it is not st~rpnslDgall sapphires are found 

' s and some Imes sm , b ' th garnets, ZIrcon , 'lar pieces of native Ismu 
also. Occasionally c~arse lTre~u t derived from some lode 
are noticed in the tm concen ra e, 

not yet located: . neraIl in very waterworn 
Small quantities of gol~~t!e. oct.hedral crystals also 

fragments, and of magne 1. bin 
h . . uto the slUIce- oxes. 'th 

find t eIr way 1 bri ht.yellow sand WI a 
A good deal, of B: h::i7 whi~h proves to be monazite, 

resinous lustre IS notIce , ths (cerium.,. lanthanum, and 
a phosphate of the rar<\';:'"thorium). This heavy sand 
didymium, sometlme~ w~ mer who suggested the pres
was noticed by: Mr. M onJo Ber ~~l) also recorded its. pres
ence of m~)llazl/t/e, . \ th: first locality in Tasmam.a, .so 
enee, statmg, ThI~~t this mineral has been found 10 l~ 
far as I am aware, t t 't has been found only 10 

mother rock. Up to tlhe .prese:ll lquantities, and ca.n never 
al1uvial. It occurs on y lllhsmt. " 

. . urity in t e 10 ore. II th be a senous Imp te ·t occurrence: In e 
F P tterd (") also no SIS d 

W. . e I R'ver a hea.vy san occurs, 
alluvial tin-wa;sh of tbd~ ~~n elhe ~rdinary process of pro: 
which is, left ~n the filS Y 1 -yellow in colour, and semI 
specting. It IS very te, dPa ~he microscope it is found to 
to quite trans~arent. n e~ water-worn. This is mona.
be subcrystalhne, and muc 

zite," f nd in many localities in Tas-
This mineral has been ou k" l·t may be said to 

P tt d (13) remar 5, . 
mania, and as e ~ B . 1 tin workings, as well as In 
occur in almost all tea ~VIa 'd eruptive rocks," At no 
the vici~ity of ~an,y ~f t :o!t~ereial importance. Wh~re 
Tasmalllan localIty, IS It of h ntage of thorium OXIde 
quantities are avaIlable, t l::~c;ay for extractio~. O.n 
has been found ~ ?e too likel to be detrimental III tins 
the other hand,. It IS .not. tle tin concentrate, as the 
district as an 1l'~pUrIty lD'd rable. It was not o~served 
quantity present IS not cons~ e h was made for It, but 
in situ by the wri~r, th.ou1, dS~~~~ugh the granite, for It 
it seems to occur dlssemlD_a_e ___________ _ 

''') OJ" I·it. p. 2. I b W F Petterd, 1910, , f h Minet'als of Tasman 8, y • • (n) Catalog lie 0 t e 
p. 121. 

(") Op. cit. ,. p. 122. 
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was noted in many sruall creeks often of short length 
heading in and Bowing through granite only. 

\Vbat is the source of the alluvial tin found in the flats, 
and what its mode of concentration in the Bats where it is 
now being worked? It has been shown that the nuggets 
and specimen pieces have been derived from lodes. These 
occur partly within the granite borders, partly in the sur. 
rounding sedimentary rocks intruded by the granite. Por
tion of the finer tin oxide also must he derived from the 
same source, part by the grinding and pounding action of 
the boulders, after the coarser pieces have been set free 
from the parent lodes. But it is very probable that a 
large amount of the finer crystals of cassiterite has been 
derived from the granite itself. Although occurring widely 
disseminated through the mass, and in quantities far from 
payable, weathering agencies have done their part in dis
integrating the rockmass, while the various streams have 
assisted by mechanical action in breaking up the softened 
granite, and have done the sluicing, carrying the lighter 
material gradually to the ocean, concentrating the heavier 
minerals when suitable conditions offered for their lodg
ment. And so the rich patches of alluvial tin found in 
places to-day represent the natural concentrate from enor
mous quantities of denuded rock. Under certain COll

ditions material collected and concentrated during one 
long denudation period may be scattered, only to be 
rearranged and reconcentrated in new positions. This has 
certainly occurred with the alluvial deposits under review. 
The remains of terraces of alluvial material at different 
levels along the banks of the Pieman, Wilson, and Stanley 
Rivers have been (lescribed, and the explanation offered 
that these terraces represent different flood-plains. The 
river has cut its way deeper and deeper into the land sur
face, until the grade of its bed has become too Bat to allow 
of the dptrital matter being carried to the sea; cOl1se
quently, it has been deposited. A subsequent uplift of 
the land-surface has rejuvenated the rivers, which imme
diately commence to cut through and redistribute the 
deposits already formed. As this action continues, the 
river-bed is gradually deepened once more, and remnants 
of former flood-plains are left high on the banks. 

The concentration of the tin ore in the Stanley Reward 
alluvial flats has been greatly assisted by the presence of 
the ha.rd bar of slate described elsewhere in this report.(u.) 
This has acted in the bed of the river, exactly as a riffle 

(&4) Vide pnge 130. 
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. h th r hter material i. ts in the bottom of a slmce- ox j e 19 d to . 
ac . h'l th heavier concentrate ten s rem&:lll 
carrIed over, w 1 e . e . t ite must necessanly 
behind the obs~ruct10n. h S~~: ~:s:\h: bulk has been held 
have been carne~ ov?r t ~ thi~ bar of altered slate one is 
back. On examlllat~on o. well the attempts 
not surprised .that It has l~e~~~: :~ the same rate as it 
made by tk

e rlv:~etod~~:it~ and some of the other rocks 
has worn own t on account of texture or 
which, although hard.tmaY

h 
no hIe to with,tand chemical 

mineralogical COmp?Sl 10
t
n m:1 a fine in texture, and exces

change. The slate IS ex re. y . t' of a thin see-
d A . scoplCal examllla Ion 

sively har ' . ~lcro t t-metamorphic spotted slate. 
tioD shows It to e a co~ ac . II cted in knots. the 
The carbon~ceous materIal ~e~ora~ned, with a feV: scat
groundmass IS ev~n andT~:~pper g surface of the rock, as 

~rpe!edui~~~eg~~:~bed, is worn very smooth'f and appears 
. dia.tely below the sur ace. 

little altered even llnhm e t there can he little douht 
Had this bar not een presen , would not have been 

hut that the aJluvi~1 flats develo;w"! of the grade of the 
so extenslve. ~hlle cuttlll,g . derably at this point, the 
river-bed was hlndere~ so ~?ns\n their contributions to 
water-courses :vere stll~ d~ l;:iJ'rite and of rock-debris, 
the Stanley R1v~r, bot d °osited since the grade was too 
and much of thIS. was ep tat'~n further down stream. 
flat to allow of Its transpor 1 ded by those anxious to 
Thus, to this h~rd rocky ba: 'hr:~~~nce the economic value 
work the depOSIts as a grea , 

of the deposit, i. la~gez ~~:~ here, to dispel a difficulty 
One pOlDt .1S wo~t Yh minds of some of the prospectors 

which has eXISted III t e . b n mentioned to the writer 
on the field, tbeJact aV1~lere~t men on the field. It is 
on several .occaslons .by d a. ro' ected tail-race to cut 
,aid that m surv~ymg f~~undPth!t the level of the har 
through thI' har, It ';,"':,t 30 feet high" than the hotto~ 
in the rIver-bed was a 0 h 'ns up the stream. ThIS 
of the wash in t~e flats some c dal that the river which 
h . pted It was assume 1 t 't 

emg acce It· I t have bad another out e , as I 
deposited the a UVla mus lower to a higher point. I 
could. not have :ow:~~r~~t a good deal of time. has been 
am gIven to .un ers a e true course of the old rIver, and 
spent searchmg for th fi 11y made that the present 
that tb? assumkPt(~~n) wa:t r:pa resent the old river valley. 
Four-mde Cree mu 

('4) ViM Plate 11. 
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The feasibility of this argument from the topographical 
point of view has been mentioned elsewher e in this 
reporto(") 

That the idea is quite untenable is proved by fi eld evi
dence. There is no granitic wash of any description in the 
Four-mile Creek, nor has tin oxide been found in its bed. 
Furthermore, remnants of river terraces with granitic and 
quartz tourmaline wash occur lower down 011 the banks of 
the Stanley, at a height of about 80 feet above present 
river-level, showing that its course has been approximately 
the same as that followed at the present time. 

The case in point is an illustration of the fact that au 
imperfect uudersta.nding of the nature of the clay pug in 
the Stanley Reward workings has led to a good deal of 
searching for what does not exist. The difference in level 
mentioned between the rocky bar and the lower limit of 
the clay pug probably does exist, and it may well be 
greater than 30 feet, but this clay pug is not really allu
vial wash at all (though a little wash does OCcur in the 
upper portion). It has been pointed out in another 
place (") that this png represents the thoroughly decom
posed surface of the dolomite. Hence the fact that the 
weathering has continued to such a depth as indicated 
with r eference to the river-bed is of no significance what
ever in determining the true level of the river-bed. 

While much cassiterite has been accumulated and 
deposited by the Stanley River itself, the various creeks 
flowing into the river have also contributed their share. 
When the gradient of the river-bed has become very flat, 
and alluvial material bas l:!een deposited instead of being 
carried on seawards, the creeks must necessarily have been 
affected also. The silting of tbe main river-bed bas Jlleant 
that the detrital material brougbt down by tbe creeks has 
gradually accu m,ulated , firstly towards the confluence of 
thf\ tributary with the main stream. But degradational 
forces have been active all the time, removing material 
both from the sides and bottoms of the valleys, both widen
ing them and reducing the gradient, so that in certain 
cases the alluvial deposits have extended further and fur
ther up-stream. This is particularly evident in the case 
of Livingstone Creek and of Castle's Creek. In some cases 
the degradation of the creek-beds has not reached a suffi
ciently advanced stage to allow of the formation of al1u-

(iI6)1 HI" puge 6. 
(61) rid,.. l)age 132. 
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o Wbere the grade is steep the 
vial d~poslts of any e~te~\.o remove the alluvial depOSits 
scour IS usually sufficlerth h under specially favourable 
as fast as they (orn;l, a ?u~ extent rna form. So 111 

circumstances deposlt~ of ~lrnlt;d example y both steeply 
Minor's and Rock~ I ~~e ~as ~:en -won but the deposits 
graded, some alluvl~ l~ Creek has pr~ved rather more 
have been s~lall. ew s he radient is very flat for 
favourable; m many cas des tp gatches of highly payable 
some chains in length, an some 

alluvial have been worked 0 

• b tlO Stanley 
tb St Illey RIver a ove 1e All the way along ea. ' t 0 tervals Some . II' I deposIts occur a 111 • 

Reward sectIOns, a uv: of the flats on the Upper Stanley, 
work was do?e 011 sam f d to be similar in mode ~f 
where the tlll ore was ~un d 'ts mode of origin IS 

occurrence to ~hat lo~ebrl owt, al~f ~he country here has 
. '1 r The macceSSl e na ure . d 

S11m a ted any great amount of work bemg one. 
preven 11 'I tiu won is of such a nature 

In some cases the a UVla I' that the lode from 
that one is forced to t.he dco.nc :::;n close at hand. For 
which it has beel~ denve W~~l b .Messrs. Couroy and 
instance, the de~Tltal ~re n a lranch of New's Creek, 
Roberts on SectlOtl 47 

11M, a ( the Mt Lindsay lode. 
has been derived from the ou~c~op 0 S :.' 5720M and 

b d' dlvldmg eCl/lons 
Again, on the oun a~y . t tlOnn with the northern 

d 1 t at Its in ersec Y d 
57211.1, an am~~ teh of rich alluvial tin was won, an 
boundary, a sma pa. ecting for the source of 
pract~cally no work ~one l~h~r~~;gular form of the frag
Lhe tw. llowever ,. ron~d f d and the limited area 

t f Inassive tlll OXI e oun, . d f 
men s 0.. . h s undoubtedly been denve rom 
over whIch It occurs, It d a A I se study of fragments of 
some vein close at han. c o'd rable variation in the 

o to llected shows a conSl e I tm 
s ne co t f masses of granu ar cas-

ore. Many of the llugge s are 0 Others again are 
o °te 'th no apparent aangue. , 'd b 

slten , WI d (1 I:) r being entirely replace y 
granitic, the quartz ~nd e sP:imes by a little green tour-
cassiterite, accompame some. pieces are undoubtedly 

1· M ly of the speelmen d d 
ma me. . al _ ock altered slates, an san
impregnatIOns of country r • d ranular masses of 
stones carrying irregular .seat;ntes alM.o~ definite evidence 

k d k brown casslter! 0 d d b blac or ar f" f the deposit was affor e y 
still of the mode 0 °f

ngm 
0 ts actually showing the COll-

th d o ery of two ragmen d °tb to 
e ISCOV • 1 te b th being impregnate WI In tact of gralllte and sa, 0 

oxide. 



118 

There is no doubt in th " 
of this patch of rich s ,e WrIter s opinion, of the origin 
f ' pecunen ore It ha b d' rom a vem or veins at th . seen enved 
About half a ton of tI' e

d 
contact of granite and slate 

f n oX! e was f d' . 
o alluvial a few yards in diam oun ln a sm~n patch 
was sharply angular. As th eter J ,and practICally all 
exposed here, a minimum of e gran:lte-slate contact ia. 
expose the ore-body with' rrospectmg would probably 
the tin ore was found. m a ew yards of the spot where 

If prospecting is carried . h ' 
little doubt but that th on In t e dIstrict there can be 
, 'I 0 er secondary de 'ts f 

SlIDI ar origin to those d 'b d POSI 0 tin ore of 
which will pay small w ke~n e ~ill be found, SIOme of 

or mg partIes. 

B.-GOLD AND OS14JRJDIUM. 

, (I)-Gold, 
Gold 15 sporadicall d' t 'b 

trict, but nowhere so ~a IS:1 uted throughout the dis-
ill payable quantities. r as IS known at the present time, 

Reference is made elsewhere t h 
waterworn gold in the U . I ~ t e occurrence of a little 
the Stanley Reward I~ .uv~a e~osits worked for tin at 
is derived from the grani~S .~mrtsslble to say whether this. 
but the latter seems th I se or from the contact zone 

In the WI'Iso R' e more probable. ' 
n Iver too l"ttl I 

from time to time but th J at' 1 .e go d has been won 
I was informed by M~ q~an ~~y IS small. . 

Coast prospectox, that pay'abl~ I~ear~, a. plOneer West. 
creeks flowing into the W'l l,? eXIsts In some of the 
area is occupied by Silu I. son l~er from the east . This 
stone, and it is quite like~yla~h::n s~nbe, s.late, and lime
may Occur. go - earlDg quartz reefs 

In the western area of th d' . Me~edith River (a tributar e o~str~ct, ~n the bead of the 
sections were taken up ave Y20 t e Pleman), some gold 
are available of any old br . years ago, but no records 
all unlikely that the g . eIng won, although it is not at 

precIous metal may occur. 

(2)-O.miridium, 
Although at the time of tbe write ' ' , o~Iy two men were en a ed' . . r s fieI? .e~ammatlOn 

dIstrict, attention has ~i!ce ~n w1D:nlDg osmlrIdlUm in the 
sibilities, and a. considerabl een brIghtly drawn to its pos-

e num er have been attracted , 
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the exceedingly high price offered for the metal (about 
two and a half times the value of gold at the time of 
writing) inducing many to 4< try their luck." 

The osmiridium is confined to the eastern portion of the 
area mapped, between the Wilson and Huskisson Rivers, 
where there is a long and comparatively narrow belt of 
basic rocks (gabbro, pyroxenit.e, and serpentine). 

At the time of writing a report on osmiridium is being 
prepared by the Government Geologist, to be published as 
Bulletin No. 17 of the Geological Survey of Tasmania; 
hence the occurrence only will be remarked on here. 

Osmiridium has not been discovered in situ in the dis
trict up to the present. It occurs in shallow alluvia.l 
deposits in creeks either entirely within the serpentine 
area or in the adjoining sedimentaries near the contact. 
Beyond any doubt it is derived from the serpentine. 

It is known to occur in the Wilson River. Here it is 
either derived from the serpentine cut through by the river 
itself, or that drained by some of the tributary creeks. 

Cutting through Section 5554M, 80 acres, charted in the 
name of the Rosebery Prospecting Company, No Liability. 
in the vicinity of the Mt. Merton Mine, is a small creek 
known locally as Christmas Creek. This creek heads in the 
serpentine belt, flows in a general north-easterly direction, 
then bends round and flows north-west, eventually enter
ing the Wilson River. In this creek, about i-mile from 
the Mt. Merton Mine and the contact of the serpentine 
with the Silurian sedimentaries, osmiril.lium was being won 
at the time of the writer's visit. The depth of alluvial 
was but a few inches, and the method of working was to 
pan off in the ordinary prospecting dish. Not satisfied with 
treating the small amount of alluvial material present, 
care was taken to pick up and treat the soft sedimentaries 
forming the creek-bed to a depth of 6 to 12 inches. It 
was found by experience that much of the metal won was 
obtained from this bed-rock. Slate bands were regarded 
with especial favour J and the explanation is not far to 
seek. In this locality the strike of the slate is about at 
right angles to the course of the creek. The sharp 
upturned edges form excellent natural riffles, the heavy 
metal not only lodging behind these obstructions, but 
working its way well down into the crevices, for the slate 
is very soft, rather approaching a shale than a true slate. 

The osmiridium obtained varies somewhat in coarseness 
of grain. Pieces up to 11 and 2 dwt. are said to have been 
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obtained from this creek 
:amples washed in my p;ese~~e average ~rain.size of tha-

ne. An average size mi h e was medIUm rather than 
metre, A little fine metJ t be {egarded as about 1 milIi
were generally decidedl was a ways present. The rains 
of ~rystal faces, and ~::gu~~r, frequently showing

g 
signa. 

g~aIn8 appeared to be a se om rounded. The lar er 
wIth the osmiridium wa~greg.ate8 of crystals. Associafed 
!~om the stanniferous form~tl~~l:t ~~e ~ssiterite (derived 

80 some II toad's eye /I t' e t. MertQn Mine) 
bnd magnetite, the two I.::: an~ a good deal of chromi~ 

eIng derived from the r m~nerals and the osmiridium 
It" serpentIne. 
. IS qUIte unlikely that an 

eXIsts, but most probably tb Y ,d?fi,ned lode-formation 
tered through the basic rock . e o.smIrl~lUm has been scat
crystallised out from the t dlssemmated grains having 
ary rock.constituent A coo mg r~ck magma as a~ ordin 
deu?~a~ion bas graduall,; :eath~mg has proceeded and 
OSllllTldIUm has been nat· lIorn own the rock·mass the 
integrated rock.material ~ra -? concentrated, while th~ dis 
str~ams. The osmiridiumasha eebll gradually removed by th~ 
mam reasons' (a) 't seen concentrated for t 
e t . 1 S wonderfully f t wo x reme resistance to th re rae ory nature and 
(
b)"ts t e attacks of h ' I 1 ex reme weight. c ernlca reagents ; 

The nature of the rocks f . 
the osrniridium has been d O:~lllg the belt from which 

,another part of this report.(;sl)'ed has been described in 

The approximate distributio . se~1l ou reference to th n of th.e baslc rocks will he 
tnct.(89) e accompanyIng map of the dis-

It was in this district th 
osrniridium ever d' at the largest single p,oece of 
k lscovered in th !lown, was found b M e world, so far as I'. 
m f y r, J.me"S ~n r~ err~d t~ above, on A ril 2 weeney, one of the two 
thIS plec.e IS saId to be 2 ou!oes. 0, 1913. The weight of 

Th~ dIstrict deserves more th 
~as hIth~rto received, for almos~rough. prospecting than it 

nature s sluice-boxes" 1 . certamly there remain in 
treasured metal. Creeks DOl? r;ch pockets of til is highly_ 
but In the vicinity of th no on y In the serpentine itself 
expected to repay the pro: e~~ntact, . may reasonably b~ 
also be discovered in th p or. whlJe tin and gold m e contact-rocks, ay 

C-) "it!t; l,al{f'S 18 to 24 
0") Plate II. . 
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C. - IRON ORES. 

'The secondary iron ores of the Stanley River district are 
of no inlportance commercially, but brief reference may be 
made to one or two occurrences, as in ODe case in particu
lar a failure to understand the nature of the deposits has 
caused an unnecessary waste of money and energy in pro-

specting. 
Tn the serpentine area, between the \Vilson and HuSK1S-

'son Rivers, there are on the surface fragments of iron ore 
whose mode of origin does not appear to be understood 
yet, in spite of warnings given in the past by officers of the 
Geological Survey,(90) that such occurrences are not likely 
to be of value. Tbese fragments seem particularly abun
dant in certain localities. For instance, in the serpentine 
-country near Mt. Merton, on one ridge they were covering 
the whole surface, and several (f pot.holes " were noticed, 
put in to test the occurrence. The deposH was seen to be 
purely superficial, with serpentine beneath . The masses 
consist essentially of limonite, with sometimes included 
magnetite. Between the Harman and W ilson Rivers a 
similar occurrence was noticed, but here in some 
-places the limonite was seen to be encrusting surface
pebbles. One specimen shows a rounded quartz-tour
maline boulder, almost entiraly included in limonite. The 
limonite and magnetite are derived from the serpentine. 
As the latter weathers the iron compounds are set free, and 
these residual crusts are formed. The magnetite set free' 
from the serpentine has been mechanically included 
(exactly as were the pebbles noted above) in limonite 
deposited from solution. 

These deposits or surface-crusts are not at all likely to 
prove of any economic value. 

In the same district chromite is present in the various 
creeks heading from the serpentine country, and in the 
Wilson and Pieman Rivers, and the alluvial on their 
banks; but, as Mr. \Vard has pointed out for the North 
"Dundas district, the chromite is too small in amount to be 
-of commercial importance. 

(B)-SUMMARY OF THE GENESIS OF THE ORE-DEPOSITS. 

In dealing with the general geology of the district, we 
have already seen (91) how the present geological structure 
of the district has been brought about. We have seen how I 

(90) For !o.tanctl, 8ee Geo1. BurY. Bull. 0, p, j@:. 

('I) Vide Ch'pter IV. 
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at the close 01 the S"I " 
t~ree distinct sedim~nUt~:n ~ra. th.ere existed on the field 
t ere had been one . Y or~atlOns, and that aIr 
un:cc~mpanied by or:'~:;~si~[o~gneOllS activity, alth::;l 

. u.c 1 was the conditio f . 
dIstrIct when, in Devoni:n o. the rock-formations of the 
~ock-material in the molt tIme, a huge mass of igneous 
~trodyced. This took plac:n d stat-e (i .f., a magma) was 
abSo~~I~ng~~at m~~ gradual1y c~~fedun::r the surface-crust. 

k 
e. orlgillally homage ' allges were brought 

DOWn at) d if " neaus mass b th 
tended I erentlatlOn. The mor b . Y e process 

to segregate towards th ~ aSle constituents. 
eventually this mass . e margIn of the mass 
was forced into the cruOsftafarh~!ly differentiated mate~~~ 
~les~"ff This material did n!O~elonh al~ng a plane of weak. 

~~k~'7:~:~i:;i~~t~h:t d~~:~~~u:D)O~~d' su~~~~ , t~~t ~~: 
p ace there appea lD TO ueed. As co I" 

t
ehotiabtion before the m:e;~af~ve IbleeD som~ further d~~:r~ 

e elt 01 ba, k "na y consohdated r " 
must h.ave wea~::~ ~h~r:;~o~sIYddescribed. Tbi9'in~~:~~ 
eI~t POI,utS. It was S . an caused fissures at d 'ff 
slIghtly later period P:::~lbly H~to some of these that la:r~ 
~agma were forced 'at isolakJtlOl~S of the further mddified 
o the. district. pomts, forming the diorites. 

A httle later the still m " 
~ass was forced upwards i ;:e aCid portion of the great 
a.ang some zone previous! n the crustal region, probabl 
c ~s.ses .. There must still h[v weakenf'd by, diastrophic )r! 
~I se~mentary rocks overIYi~,:e;c a conSIderable thick~less 

uge orne of irregular sha e rna,ss, which formed a 00\ only tilted and crushedb' [hhe sedJmentary reeks were 
pro oundly altered. Th } Y e. enormous pressure but 
l-?neou~ mass, especial! ~h leat g;lven out by this ' relt 
hons gIven off in the I!tter e~ assIsted by gases and ~olu 
a very active part in this aas a1~s of consolidation, played 
~he molten mass itself w er~ Jon. 

P
as It c~oled it varied froma~i:lll ~u~J ect ~o d lferenthtion· 

aT ICU aT points. One ort. e '" line 1~ composition at 
other substances collecte~ f Ion b'bcame rich in iron with 
agen~.y of some chemicall rom .t e molten mass h' the 
~aterIal forced upwards thY actIve substance, andY th· 
vlOusl, developed forme~ough some of the fissures pr~~ 
dePkosltS. This was before th the I. contact-metamorphic 
roc As th e con so ldati f h " 
were· bein e outer. crust solidified, still on 0 t e. Igneous 

g evolved In the sti11 hi hI more M Id types 
g y heated central por-
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tion of the mass. Contraction of this crust on cooling 
caused fissures to develop, and on this release of pressure 
.some of the molten material was forced upwards, forming 
the various grauite-porphyry dykes. These sometimes 
penetrated the overlying sedimentary rocks .. But differen
tiation was still continuing, and the still molten portion 
becoming extremely acid. Some of this material intruded 
into the overlying burden of rocks, both igneous and sedi
mentary, formed the abundant quartz-tourmaline veins 
and dykes of the district, sometimes cassiterite being pre
sent as well. Vapours and solutions were very active at 
this period, and, finding their way upwards, resulted in the 
formation of some of the tin-bearing veins, for minerals 
which could be retained in solution at the high tempera
tures and pressures at which they left the magma were pre
cipitated in the cooler upper zones. With regard to the 
vein-forming solutions given off at this time, Mr. Ward's 
remarks on the North Dundas tin ore deposits apply with 
equal force to the types developed in the Stanley River · 
district. He says (12): "The pressure must have been 
exceedingly great, even where ore-deposition took place, 
and the solutions probably forced apart the fissure-walls 
until free crystallisation was possible. The internal evi· 
dence of the ore-bodies affords proof of this free crystallisa
tion, and the pressure conditions may tie deduced. For it 
is now known that certain lode-forming minerals are 
characteristic of certain zones of depth, or types of veins." 

On the final solidification of the granite a certain amouut 
of cassiterite was included throughout the mass of the roek . 
This was destined to become important economically, owing 
to natural methods of concentration in the secondary 

deposits. 
At the close of this period of igneous activity the intro-

duction of ore-material into the district ceased. It 
remained now for the secondary ore-deposits to be formed. 
It has already been pointed out that the effect of the 
]ong.colltinued period of gradation impressed on the dis
trict since the Devonian time has been to wear down the 
lan4-surfa.ce, to lessen the grade of the rivers, and gradu
ally cause a deposition of detrital matter which they were 
unable to carry off. The degradational processes, in remov
ing the thick covering of sedimentary rocks which had been 
present at the time of ore-deposition, had done good ser-

(") L. K . w"nt: The Tinfteld of Nottll Dundll8 : Gaol. SU1V. TI". 

Bull. No.6, PI!:C8 79. 
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vice in exposing the v . 
deep beneath the surf::~ousT~des. ~hich had been formE:'rt 
unde.r continued actio . f e dIsintegration of th I 
provided much of Ut~e the~ processes of denueda.~i~: 
secondary deposits II . ~tner(ll contained in 
derived from the ~aill addl~lOn, much has probabl the 

~~:nr"~posed, but it h~sgb::~tede:a;s, for not oniy Yh~:ei~ 
19 ter material bas be ~ y dissected, and while 

much of the valuable cassit..e:!' carrIed off by the streaJJ'<! 
the accumulation of rock tite. has been co ncentratecl I'" 
value h b -rna enal th' . n 

O 

• 'd,ave een concentrated Th e mblllerals of economic 
smlrl lUlll ba b . us oth t' 'd 

!~: district) i:epa;:~lea~cuu;:~;~!:d (in diffe;:n~~a:tsa~~ 
f
processes which have r emo d OWIng to the action of 

sur ace, ve so much of the old land 

In the ca", of the tin d . 
:a~e dcaus~d a redistribut~~:sl!:~he uplifts of the district 

rs epo8lts of secondary ore form;~~oncentration of the 

VI.- THE HISTORY OF ~IINING ON THE 
FIELD. 

The first discovery of tin on the field a.ppears to have 
been made about 1893, by Messrs. Albury, Mitchell, and 
Upchurch. Prospecting up tbe Stanley River they got a 
little tin, and finally obtained fair prospects of alluvial tin 
on some flats of small extent south·east of Mt. Livingstone. 
Further prospecting revealed sections of wash consisting 
essentially of quartz. tourmaline on the banks of the river, 
very close to the granite·contact. The fiats here were 
found to be extensive, and prospecting along the river
banks showed that the wMh exposed carried rich tin. Two 
reward claims of 80 acres each were immediately applied 
for, and these were granted-one in the names of Albury 
and Mitchell, and the other in the nam~ of Upchurch. 

A syndicate was a.fterwa.rds formed in Zeehan, and work 
was commenced to sluice the alluvial deposits adjacent to 
the Stanley River. I am informed that a fair qua.ntity 
of tin oxide was won, but the ground became flooded when
ever heavy rain was experienced. This disadvantage, com
bined with the heavy costs of packing, and otber diffi· 
culties inseparable from working in an isolated locality, 
without any regular means of communication, and the low 
price of tin at the time, caused work to be discontinued. 
Meantime prospecting was going on in the neigbbourhood 
of the Stanley Reward claims, with the result that other 
discoveries of alluvial and lode tin were made. Along 
a creek entering the Stanley River, about a quarter of a 
mile above the flats already being exploited, and flowing 
from Parson's Hood, prospecting was carried on by New 
and party. The creek is now known as New's Creek. 
Patches of alluvial tin were locaterl, but there was no great 
extent of wash. Several quartz.tourmaline lodes were 
located, and it was reported that some of these carried 
very rich tinstone. 

About the same time further discoveries of alluvial tin 
were made along the Upper Stanley, some 4 or 5 miles 
above the reward sections. llad they been more favour
ably situated, these discoveries would probably have 
attracted more attention, but conditions were unfavour· 

.able to profitable working. The country is very rough 
and heavily timbered, and it was found impossible to 
get sUllPlies on to the ground. 
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Minor's Creek fI . 
Hood into the St fWlDg from the granite of p 1 

patches of an ~y, was also found to arson s 
b th payable tIn oxide W k h carry small 

y e number of lar b . or ere was ham e d 
undergrowtlJ. ge oulders of grani. A p re ~ and the thick 

:W-ork seems to have been " 
mlttently, hut 'Owing chie~arned on for SOme time inter_ 
costs Over such a Ion d' y to the excessive packi 
pend:d, and the fieli n;;~:~~Ceed ;ork was practically s:::' 

WIth. an advance ill the . or. several yearS'. 
;trel dIrected to the allu~i~~edof t1!l' attention was onCe 

an ey J and a a t eposlts along the U 
from the ,Stan Ie! ~!wao:d Parl~spectors cut a rough t~i:~ 
~tanley R,ver. The difficult' nghthe eastern side of th. 

owever, militated a aill les W lch had to be overcom 
prove profitable. g st success, and operations did n:i 
in In, 1902 .Messrs . Castle, Davis and 

g m vanous parts of the fi Id party, after prospect_ 
~:eek now known as Castle'se C;ec~mmen~ed sluicing in a 

. seen by reference to the e. ThIs creek, as will 
tnct,(U) rises in the ~ccompanying map of the di 
~&nge, and flows into th~r;~~~ fo~thills of the Meredit~ 
k e reward sections . The e :y lver about a mile above 

no.wn, but the bed of xac amount of tin won is no 
chams up from l'ts J' t·the creek was sluiced for f t 
R' Ti unc 10D 'th th . a ew 

• Iver n Syndicate was f WI. e nver. The Stanl 
~~e~r~~~cting for the 10d~r%eo'!nI:.~r~lanh.wi~h the objed 

e ,and several Ie c t IS tm-stone h d 
~L!' Castle, W. Castle, a::~ ~rbappl.ied for in the nam:. 
encourah?e 0l.l;tcrops were located . !hgo. Several quartz. 
d t agIng tIll values and a l'ttl me of them carrying 

one 0 open them up , th' I e prospecting work 
th;t known as "Castl~'s ,'~ l:~:k(.~)ing mainly confined

w
:; 

th n spite of results which wer~ 
fo~nc:S~oofb~e~~~fi~:? milling pla~etg::d: t':;'e S:;!~f:~tory, 
aHowed to lapse. Ive, and the leases were eventu~rs 
A~tthe y same year M H 

cate, and a number of I r. . Mackay formed a d' 
slopes of Parson's Ho eases were taken up on the w

syn 
1-

bed was worked at od, along .Minor's Creek. Th esternk by th th' several pomi:.e k b e cree -
e .Ick scrub and bu ,~or eing hampered 

Here, again, qU8rtz-tourmali!e gr8~lte boulders present 
e was oUDd to be abundant' 

("') J"itl,.. Plate I I ' 
(H) TU,. Jl8lfe (14.' 
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and it is said that several tin-bearing lodes were dlscovered 
on the leases, but under existing conditions it was con
sidered inadvisable to continue work. 

Further prospecting about the same period resulted in 
the discovery of several quartz-tourmaline dykes jn situ in 
the granite on the summit of the North Parson 's Hood 
spur. The Parson' s Hood Syndicate was formed, and a 
fair amount of work carried out under the direction of 
Mr. Geo. Barker. This included trenching and shaftr 
sinking, and although values are said to have been located, 
these were not considered sufficiently encouraging, con
sidering the inaccessible position, to warrant a.ny further 
expenditure. 

Some six or seven years ago Mr. H. Mackay secured an 
option of the sections charted in the name of R W. Mas
kell (formerly known as the Reward Sections), and a fair 
amount of work wa.s done in the way of boring and sinking 
trial-shafts to te.t tho depth and value of the wash at 
various points on the fiats adjacent to the Stanley River. 
The option was not completed, and for some time very 
little work was undertaken on the field. 

About the year 1909 the Mt. Lindsay ore-body was dis
covered by Hie well.known West Coast prospector, Mr. T. 
Macdonald, and this again attracted attention to this 
neglected field. From that time forward work has been 
carried on at Mt. Lindsay. 

Up to this time the regular route followed in travelling 
to and from the field was bv the track direct to Zeehan, 
across the button-grass coun"try. The Stanley River had 
to be crossed by a cage, and the Pieman likewise . Con
sequently packing was difftcult and expensive. Recog
nising that something would have to be done to afford 
more certain and better means of access into the country 
north of the Pieman River, several of those interested in 
the Stanley River field approached the Government to 
construct a track from the Meredith siding on the Emu 
Bay Railway. and to erect a suspension bridge over tbe 
Pieman River ca.pable of carrying pack-horses. This work 
was eventually agreed to, and carried out between four 
and five years ago. It is a ma.tter for regret that more 
judgment was not used in the construction of the track, 
as a. better grade could easily have been secured in ma.ny 
places ; but even as it is, it has proved a great boon, pro
spectors and others being now able to have suoplies and 
necessaries packed from Renisoll Bell into country which 
ha.d previously been extremely d.ifficult and costly to pene-
trate. 
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Following on the construction of the bridge and track, 
negotiations were successfully entered into for the flota.
tion of Maskell's (reward) sections in Melbourne, and sub_ 
sequently the plant for hydraulic elevation waS' erected on 
the property, and work commenced. 

The company ceased operations before long, and for 
some months the plant lay idle, and there was little activ
ity on the £eld. Subsequently the plant and sections were 
let to tributers, who are still working. 

In 1911 Mr. A. D. Merton discovered tin to the east 
of the Wilson River, and work was commenced here. This 
portion of the country J between the Wilson and Huskisson Rivers, was difficult of access, being reached by crossing 
the Pieman River by cage near the confluence of the 
Huskisson. Q'uite receo_tly, however, a brid~e has been 
constructed over the Wilson River about i-mIle above its 
junction with the Pieman, and a well-graded corded track 
constructed to connect with the Stanley River track at the 
Wilson River bridge. This work renders an important 
belt of country accessible, and one result has been renewed 
prospecting for tin, osmiridium, and gold. 

Such, in brief, is the history of mining on the Stanley 
River TinfieId. 

For much of the information contained in this chapter 
I am indebted to Mr. A. D. Sligo, of Zeehan, to whom I 
would tender thanks. 
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VU.-THE MINING PROPERTIES. 
(I)-THE STANLEY REWARD TIN MINING CvM

PANY, NO LIABILITY. 
The property held by this company consists of 160 acres, 
alprised in two 80-acre sections, viz., 133M. and 1341l, 

c .• ar"~d in the name of R. W . Maskell. These sections 
,,,dIP previously held as reward claims, and were charted 
as _~40-91", Albury and Mitchell, .. ud 1941-91M, 
Upchurch. These were the nrst sections taken up on the 
field. In addition to these sections the company has a 
water.right, l055-M, R. W. Maskell, for 25 sluiceheads in 

t he' Stanley River. 
The sections are in the valley between ~ft. Livingstone 

and pa.rson ' s Hood , being soulh-east of the former and 
bOuth-west of the latter. 

The property is about 15 miles north-west of Renison 
Bell , with which it is connected by pack-track, generally 
corded, thougb with natural surface in lengths of several 
chains, at intervals throughout its length. The mile-peg 
marking 8 miles from the Piema.n River suspension bridge 
is situated on Section 133M on the west bank of the river. 
The track is badly graded, and in consequence heavy pack
ing charges place the company at a. great disadvantage. 
An older track through open b,!tton-grass country nearly 
all the way connects direct with Zeehan, a distance of 
about 19 miles, but as both the Stanley and Pieman Rivers 
have to be crossed by cages this route is now seldom used. 

Aneroid readings show the height of the Stanley Reward 
flat to be about 690 feet above sea-level on the river-bank 

at t.he track crossing. 
The sections are situated on the Stanley River , at the 

junction with the river of New's Creek from Parson's 
Hood, and Livingstone and another creek from the Mere
dith Range ; all these creeks arc tin-bearing. 

The area of the alluvial ground included in the two 
sections is about ~o acres. This does not include a small 
Oat running about south-east, and crossing the ep.stem 
boundary of Section 134M, to which reference win be made 

later on. The rocK-types represented in the sections are varied. 
The northenl portion of 133M is granite. This comprises 
the most southern extension of the ~{eredith Range rnaSlij. 
Occupying most of the southern portion of this section a.re 
the alluvial fiats, and here no outcrops occur. The button-
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grass cover perfectly conceals the 
do~eJ however. indicates that wash ben~atb . The work 
white crrst.alline dolomite. T~~e uuderlymg T.ock here is 
has p~evlOusly been described (_5) nature of t~llS dolomite 
dolomIte outcrop at the surfa~ h A~ no pomt does the 
cannot be accurately det . 'd ence Its exact boundaries 
south d

· ermme. It is k 
war S Into Section 134 . nown to extend 

for a. worked.out paddock. M', where It forms the bottom 

The south-eastern portion f . 
north-eastern of 134 0 SectlOn 133M and the 
Dundas slate series ~f a;reOc~upi~d by members of the 
altered owing to their . -~Ilur1an age, hardened and 

proXImIty to the ·te . . 
In the south of S t' gralll mtruslOn. 

. ec IOn 134M h' 
quartzItes, and slates, passibl f ~e W Ite. sandstones, 

The Stanley Rive fi y 0 re-Cambnan age. 
of the northern sect~on O\~e s~uthw~~ds through the centre 
boundary, and then fl~ws !, s:,u :west at the southern 
boundary of the south ut . agam along the western 
n·v . h ' ern sechon 134- C . er lD t IS section ' h J..... rossmg the 
of north 750 west anl~ a ard btr ~f slate, with a strike 
8~0. No surface' outcroa:sp:~:nt y .t1PbPI ing north at about 
eIther bank but th '-~ ~val a e for inspection on 
3 h

· ' e oUlA,;rop lD the· b d c I:UDS in width R f rlver- e is about 
this slate bar.(tI) . e erence has already been made to 

III dealing with th 
a~e t·vo distinct unitse t~r~pe~~y under co~sideration there 
wIth separately. e lscussed, WhlCh will be dealt 

(a) Thaen'dlluLvial tin deposits along the Stanley 
1 vmgstone Creek River 

(b) The st.nniferous lode-for· t" 
boundary of Section lz;;~on near the western 

((I) 'l'h,. Stani,.y Rf'II.:ard til . I 'f • 

majority of the tin b . .. Illf.IJUI Tl1I lJeposits.-The 

th 
- earlDg a uvial is . I d d· . 

nor ern ~ection, 133M. At th lD.C u e lD the 
part of thIS is unworked. The e p.resent time the larger 
and south-east, and is called thmat~ ~at runs north-west 
from the main creek now c tt' e I~lDgstone Creek flat 
is mainly open button- u .lDg t. rough It. This Bat 
on the borders which rass, wIth thIck scrub and timber 
alluvial Bats. 'This scrua; ~ncro~ched in places on to the 
working of the flats. Altho:\ g~ven sOf!1e trouble in the 
bas been rendered quite g 'bf burDlng-oft' the surface 
pered sluicing operations a~ess~ e'l the roots have ham
_____ . ..:::.-.:.-=-::..::=:,:..:~_w~en t Ie company was work-

(VG) Vide pig" .!l. 
(116) 17(/1' page 114. 

131 

ing one or t.wo men were kept employed, I am informed, in 
collecting these at the face and burning them. 

The fall in t.he river here, and in the surface-level of the 
fiats, is very slight indeed, and it was found necessary to 
elevate the wash. 

The wash consists of rounded pebbles and boulders of 
quartz-tourmaline, quartz, aplite, granite-porphyry, gran
ite, porphyroid, hardened slates and sandstones, and schist. 
Sometimes so-called "nuggets" of tin oxide of several 
pounds weight are found in the wash, also specimen pieces 
of lode-tin, with cassiterite forming more or less perfect 
pseudomorphs after felspar, in a quartz-tourmaline gangue. 

The source of. these varied components is obvious, as all 
occur ill situ in lhe immediately surrounding country. The 
schist has been lransported mainly by the Livingstone 
Creek from Mt. Livingstone and its foothills, the porphy. 
roid and altered sedimentaries by New's and other creeks 
from the south-western slopes of Parson's Hood, while the 
various granitic derivatives have come from the various 
portions of the Meredith Range, cut through by the Stan
ley River and its tributaries. 

The quartz-tourmaline boulders are by far the most 
abunda.nt, which is not surprising considering their 
superior hardness and the resistance offered by the con
stituent minerals to the attacks of weathering agencies. 
The boulders are usually well rounded. 

Granite bould~rs are comparatively scarce. This fact, 
too, is easily explained by considering the nature of the 
component minerals, and their behaviour under the attacks 
of weathering agencies. The mica alld felspar offer com
paratively little resistance. As they decompose quartz is 
freed, and consequently is abundantly represented in the 
finer portions of the wash. The granite boulders set free 
in the course of weathering gradually find t.heir way to the 
watercourses, where the softness engendered by the decay 
of the felspar and mica causes them to be readily disin
tegrated by the grinding and pounding &ct~on. they are 
subjected to in the beds of the streams: so the action 
is partly chemical and putly mechanical. \tVhera chemical 
action is resisted, and mechanical action becomes pre
dominant, the effect is to grind the boulders and gradually 
round and polish them, rather than to disintegrate them. 

In the wash large boulders are scuce, but those of 
medium size are very abundant, and the large quantity of 
shingle to be elevated has added largely to working costs 
in the past. Excess of water, which very frequently could 
ill be spared from the nozzles, was necessary to elevate 
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this material, and in conse u . . 
surplus water was diverted qr enc6

th 
untll . a. porboll of the 

of tin was excessive. rom e sluIce-boxes the loss 

The true wash re ts II' 
the workings, wher: tf:n~~:t:mJll the southern portion ~f 
locally called I< pug" It· rWas exposed, on what IS 

garnery ('11) as "a false bo~:o~e ~~red to by !d.r . Mout
ce~ony, mountain leather a.nd pyriRUs~' coTnhtsmm

g 
chal· 

thIs" pu " d ' 1ft:: , e nature of 
consists f ~s n~t seem to have been understood. It 

~Ily veryO COah:::~t~I::~~t:~s t;rK~eyeni~~b.~Ck clay, gen,er. 
It contains some pebbles of t' 1 ,upper portIon 
fine quartz gravel In 1 quar z-tourmahne wash and 
noticed Also h' t p aces fragments of asbestos were 

. w a appeared at first . ht to b 
fragm ents of shens but h' h d SIg e abundant 
undouht<>dl)T dpriv~d fr w lC

th 
prbove

d 
t? be flakes of silica, 

be
. . om e an of quartz d 'b d 

as lUg lUtrusive into the dolomite or from th e~rl'le 
occurrences. ,0 er SIIDI ar 

inc~~~S t!:~e is 3~f f very variable thickness, from a few 
w h ~ eet. The upper surface, 011 which the 

I 
as rests, IS comparatively even but the 10 

ace, bounded b the I . . ' wer sur-
The dolomite itsefr d~ 01!l1~, IS extremely irregular. 
surfaca of the Hat mJ' {IS8 In Jagged peaks almost to the 
pug and button-ir:~ e

d 
covered b

h
y only a few inches of 

than 30 feet an. no was J or troughs of more 
the thick I maY

f 
occur, w~th no solid dolomite enclosed in 

ayer 0 pug whlch fiJls these troughs 
Scattered pyrite tl . 

I 
. occurs lrough the pug and somet"m 

arge crystalhne aggr t f' ' 1 es 
blende. It is said tha:~a l7:tl° t:PYTlt~d' 0: of pyrite-galena-
out. e III OXI e 15 present tbrough-

The writer is of " th } . 
~:~o!~~;OUg+,~y-wealh~';~'; an~t ie~~':;!e~ep;~::~~ ~:" r~~ 
as the ~ode e

f 
eVI. e.nee avaIl~ble P?i.nts strongly to this 

among which 0 fin~~lg1~: Th.e ImpuntI~s in the dolomite, 

:;~r::l~~:artu' nWdoeYrUlld 1~~~bt1~eda!!::1~e f::utll~e ~~?uli~; 
. . - ong-con lllued . at . . 

surprising to find that small t w lerhactlon It IS not . . amoun sot e wash d I 
cassl.tcnte, have penetrated to a certain t J an 0 
po:tJon o~ the pug. Should this the rex ent the upp~r 
qUlt'! unlikely that it will pay to t.y be c.orrect 1t IS 

~::::tn~e ~he u~per layer) lor COl1t~:::~~ t~~lS ;:ete;~~ 
wash. agar ed on the field as an integral part of the 

CW) 0,. cit., p. :u::xi. 
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It was noticea.ble that in the extreme .Gorth-western 
corner of the paddock worked on the western bank of the 
Stanley River the wash was resting on a granite bottom, 
but the pug was absent. 

The extreme variation in the depth of the pug, as noted 
above, explains the fact that in the early prospecting 
stages, prospecting shafts indicated such a great variation 
in the depth of wash. Occasionally they would bottom on 
dolomite very near the surface, while sometimes they would 
happen at a point where there was a deep trough in the 
dolomite surface filled with pug: here (/ bottom II might 
not be reached even at 30 feet from the surface. 

A full discussion of the occurrence of dolomite, with 
theories a:s to its mode of origin and age, will be found 
in another pa.rt of this report.(IS) 

The probable occurrence of defined lodes rewarding 
prospecting operations has also been mentioned. Ore
bodies of considerable size sometimes occur in such rocks, 
and the presence of pyrite, blende, and galena in what 
would seem from indications to be an ore-body of some feet 
in width should be kept in mind in laying-out future pro
specting operations. 

Of the abundant masses of pyrites scattered through the 
pug in the worked paddock on the western bank 01 the 
Stanley River, samples were taken, and finally a repre
sentative sample of these pieces, which a.lmost certainly 
came from a lode ·in situ, was sent away to be assayed for 
tin. The Government Analyst, Mr. W. F. Ward, reported 
that the sample contained no tin. 

A sample of the pyrite-galena-blende masses, also almost 
certainly in situ in the dolomite, was also selected from 
various points. For this Mr. W. F. Ward reported-

Lead ... ... ... ... 30'6 per cent. 
Zinc ... ... ... ... ... 21'7 per cent. 
Silver .. ' ... ... ... .. 14 oz. 14 dwt. per ton. 

Until something further has been done in the way of 
prospecting to prove the extent of this ore-bocj.y little can 
be added to what has already been said (") with regard to 
the future of this lode-formation. 

As some of the intrusive granitic rocks in the dolomite 
carry tourmaline it was thought that possibly the mag
netite bodies already described ("') might carry tin. A 

(") Vide palfea 48 to 51. 
('II Vide page 101. 
(lOCI) Vide page 45. 
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sample of thIs material was 301 b' 
Government Analyst h so su mltted for assay to the 
sent. ' W 0 reported that no tin was pre-

.The origin of the alluvial t' .. 
River and adjacent flat h ;n occurrIng In the Stanley 

The fi t d· s as a ready been described.(·") 

d
. . ra lscovery of tin in pa hI .. 
lstnct was made on th t' ya e quantItIes in the 

ley Reward Tin Minin eC~ sec IOns, now held by the Stan
known prospectin ext!nde m:pany. , \Vhe!l th~s find became 
centre, resulting ~n severat ~~bvarl~uds dlbre~tlon8 from this 

Th St I er n S emg made 
e aD ey River is ver fl t' h' . . 

of th~ earlier attempt6 to \vo:k ~h t 18 Iocahty J and some 
carryIng payable tin resulted in f . e ground known to he 
failure, on account of the rade ~l.lure! or at ,least partial 
of the tailings being carrie~ off. mg msuffiClent to allow 

A race was brought u th fl 
river on Section 133M:' ~h e ft on the east side of the 
small paddock worke: fr e ear y da~s of the field, and a 
Yielded good tin As th om It, whICh IS saId to have 
9 feet in depth 'it doe e race was not more than 8 or 
wash was treated here s ~ot seem that .the full depth of 
same drawback had to' b D

f 
alldthe earlIer work done the 

P t' e ace . 
rospec mg shafts were s nk t . 

flats for the purpose of te~' a vanous points on the 
the wash, but these were al; 'f1! th; depth and value of 
the writer's visit and no u 0 wat~r at the time of 
ticulars of the ;esults ob~:~::~ was a~all~ble giving par
regret, as an officer of the Ge' .ThiS IS a. ma.tter for 
hampered in his work if full . Floglca.l S~rvey is always 
his disposa.l. He must In .0lrmatlOn IS not placed at 
f necessan y rely 0 th . 
or unreserved information of t fi n. e. compantes 

to be complete. pas e orts, 1 f IllS report is 

With regard to the earl tte Mr. Waller ("') sum ~ ad mpt. to work the property 
one attempt has been n:~~s: toas f~low~: _t( l':fore tha~ 
way, but so far without success wor thIS flat. In a small 
and there is no chance of etti~ fhe ground .IS very flat, 
fall to carry away the tailing s I! n a race WIth. sufficient 
has been brought up tbrou;h· th ;n: ~ace a dr.amage race 
than 8 feet deep and nl e a, ut thJS IS n6t more 
wash to be work~d. A °s':"l~nabJ~ the upper layers of 
the head of this race and i P: t oCh was. taken out at 
of tin. ,s sal a ave Yielded 10 bags 

(,01) Vitk page 114 
(lOt) /I Report on t'he P G. A. Waller, 1904, p. O. roapeeta of the Stauley River Tinfteld," by 
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Another attempt was made to divert the Stanley from 
.its present course in order to work the present bed of the 
river, and with this object in view, a dam was thrown 
across the stream. This was, however, washed away at 
the first Hood, and the attempt was a.bandoned. It is nOw 
quite evident that the ground cannot be worked success
fully without elevating the tailings. It has been sug 
gested tha.t the bar might be shot away and a tail-race 
brought up from the south, but I am of opinion that this 
is impracticable. The Stanley is very fiat for a long dis
tance south of the bar, and I very much doubt if suffi
cient fall could be got to carry away the tailings. In any 
case the cost would be practically nrohibitive. The most 
feasible method of working the ground appears' to be to 
elevate tbe tailings hydraulically." 

Mr. Montgomery had also suggested the bringing in of 
a high-level race, and using hydraulic elevators. 

After the construction of a pack-track from Renison 
Bell, and of the Pieman River suspension-bridge, the Stan
ley Reward Tin Mining Company, No Liability, was suc
cessfuly floated, and a commencement made to get treat- . 
ment plant on to the property. It was nOW fully recog
nised that hydraulic eleva.tors and & high-level race were 
necessary, and the construction work was put in hand. 
The company was at a tremendous disadvantage, the pack
track being badly graded, and tbe clay soil softened and 
cut up badly where cords had not been laid, becoming 
almost impassable in bad weather, with the constant traffic 
of sledges and pack-horses. These difficulties, with the 
distance from the railway (15 miles) , made the transport 
of various sections of the plant not only very slow, but very 
expensive. In the meantime work was proceeding on the 
race, and timber-work being pushed forward on the pro-
perty itself. 

Eventually all sections of the work were completed, and 
!luicing operations commenced. 

Water is brought from the Upper Stanley River by a 
race between 3 and 4 miles in length, constructed on the 
slopes of the Parson's Hood Mountain, New's Creek con
tributing to the water-supply en route. By a column of 
18-inch iron pipes, about 3000 feet in length, the water 
is brought to tbe flat, giving a head of about 300 feet. 
On the flat the ma.in column is split into two, each of 
12 inches diameter, ODe supplying the nozzles, the other 
~he hydraulic elevator. The plant includes two hydraulic 
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elevators, two nozzles I 
various column bend~ arge and small sltuee-box wIth 
fittings. ' connectIOns, and other ne~ssary 

The 12-incb column su I' h' 
into two, one connected f:: :l~g t e Jet elevators is split 
smaller elevator Th I arger and the other to a 
3~-illCh diamete~ jet e9.·arter'h and main, ele~ator bas a 
There is a subsidiar J 3 ~nc t roat, an~ 12-lDch pipe. 
stituted for the 3~-iIch ~:ec~f nozzl? whIch may be sub
vat~r hal! a 3-inch nozzle 8.

1 hei~lred. The smaller ele
column. J - lllC roat, and lO-inch pipe-

. The 12-inch column su I i 
mto two on'" to h PPI Y ng the nozzles was also split 

J '" eac nozz e 
Ou the bill about 60 feet' b 

the track, the blacksmith's \h~e the flat, and just below 
erected In the latte' d p and power-house were 
P~lton ~heel driven b ra l:t ta ynamo worked ~Y a small 
tbls supplied light t Yth J pped from tbe main column' 
over the slu ice.boxe~ anedP~op:rty. Arc lamps suspended 
enabled night-work to bIn. hde paddocks being worked 

Th e carrle on 
e general method of workin . 

wash by nozzles Th I g was to break down the . e oosened material . 
a race to the su mp with th . was carrJed by 
~utton.grass flat, the wate/ u:~~ ~f groun~ water from the 
Ing the main transportation n bre~Ing down supply. 
",:a.s elevated to the sluice.box power. .rom the sump it 
tm contents. The height of e~'ftw~ere lt was treated for 
boxes was about 40 feet in the .. rom. the :rump to the 
was working at the time of th:~~~lOn, In whi?h t~e plant 

The nature of t.be wash has I Iter s exammatlOn. 
the pug on which it rests a ready bee~1 ?escribed, and 
expressed that this u is ~ and the. ?plnIOn has been 
dolomite Whl'cb f p g decompoSItIon product of the 

, orms an ext I . 
beneath it. The class of tin w reme ~ lTregular bottom 
been discussed in another parton 'f a~~~ lts source, have also 

The work done on the o. IS report·(03
) 

plant has been small I prsopet:ty smce the erection of the 
f tb . n ec IOn 133M Oil th ste ' o e river and just th f . e ea rn side 

line, the first paddock nor ok the southern boundary. 
to be about a was wor e~ out. This was found 
is dolomite of ~:r;rt:~e of an acre 111 extent. The bottom 
pug, on which the tru:e:.!~rf:ce, but coyered with clay 
full of water at the time f . ested.. ThIS paddock was 
tion could be gathered ~ t m~hInspectlOn , and no informa· 
round its edges Th hoe nature or depth of wash 
_ ___ -.:::'..::.~.::::e Opper heap showed that quartz-

(MIl) Virl~l "t. '''q. 
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tourmaline pebbles were largely in excess of all others. 
thou~h other classes were represented. From answers to 
enqUlries it seems that the true wash must have averaged 
about 4 feet in thickness here. No record was available 
of the amount of tin won from the area.. Some difficulty 
was encountered here in working, on account of the num· 
ber of true roots and stumps met with. I was informed 
that several men were constantly employed in collecting 
these from the face, and burning them off, to allow the 
jets free play and enable the loosened detritus to be washed 
to the sump. 

Then the elevator plant was moved to a position on the 
western bank of the river, still in Section 133M, and a 
second paddock. about I! acre in extent, worked from here . 
The plant was being moved from this position by the tribu
tars at the time of my visit. It is a matter for great regret 
that the company, after erecting the plant under such 
difficulties, was obliged to suspend operations so soon. At 
the time of the writer's visit the property was let on 
tribute, and five men were empl.oyed. The tin being WOIl 

by this party alfords ample proof of the high tin values 
carried by some at least of the wash, and shows that por
tion at least of the alluvial can be worked at a profit. 

The depth of wash exposeu round the edges of the pad
dock worked, and available for inspection, varied from 
almost nothing at points where the dolomite rose in jagged 
points to the roots of the button.-grass, to about 8 feet. 
The average depth, as exposed, was about 4 feet, with 
about 3 feet of overburden. From what has been said 
it will be understood that this estimate does not include 
the pug which caps the dolomite, and which the writer 
does not regard as true wash. 

With regard to extent of ground, with tbe fey.> details 
available as to the result of past prospecting operations, 
the writer cannot express an opinion which can be regarded 
as final. It is only by systematically testing the ground, 
and recording the results in a manner which will e~able 
their significance to be realised, that extent of ground hkely 
to be pa.yable can be determined, and future work pla.nned. 
From the mode of origin of the deposits, howeveT, a few 
general remarks only may be made. It is unlikely that 
since the first period of base-levelling, and consequently 
the first alluvial deposits of tin ore were formed, the Stan· 
ley River has deVlated to any considerable extent from 
the course it fQllows at the present time. This is shown by 
remnants of river gravels at different heights along the 
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banks of tbe present riv~r. Hence the beet tin deposits 
may be expected In the neIghbourhood of the present river
banks. It must be understood however that when a 
flood-plai~ was, form~dJ the detri~l material brought down 
by the rIver, mc1uding the tin would be spread out for 
some chains on either side of the river-bed as it was at 
tbat particular period. Thia etatement i. made to try and 
co.rrect an impression which se~em8 to have gone abroad 
WIth rega~d to the nature and origin of the long flat which 
runs up In a north-westerly direction from the Reward 
workings for about a. mile, and known as the Livingstone
Creek Flat. It seems to be thought that in some way this 
repr~nts a. former b~d of the Stanley River, and that 
for thIS reason ~ood tm should be obtained here, as well 
as along the maID stream. This fiat is divided by a steep 
granite ridge on the north-east from Castle's Creek and 
the Stanley River, this ridge being a.. spur from the Mere
dith Range. The flat has been developed by the same 
proce~es 'Yhich have formed the flood-plains of the Stan
ley RIver Itself, but the detrital material has been derived 
from Mt. Livingstone and its foothills on the one side
(where no proved tin deposits occur), and the granite 
sP:ur referre~ to on ~he other. Conooquently, from theor
etIcal reasomng, whde a certain a.mount of tin is almost 
certain to be present,. as a derivative from the granite 
referred to, and pOSSIble unknown lodes in the schist 
country, the amount .present is likely to be comparatively 
small, and the relatIVe amount of detrital matter large. 
The depth. of deposit, too, is not likely to be as great 
as that denved from a larger stream ·under similar condi
tions. Consequently the places where one would expect 
to find the best wash would be in the vicinity of the pre
sent wo~klll~s, and especially extending northwards a.long 
the mam rIver-banks, the deposit appearing wider in 
extent on the western than on the eastern side of the 
river .. This portion is covered by heavy scrub at the pre
sent tIme. Southwards to the bar referred to in Section 
134" good wash may be expected. 

One great draw?ack in the past h?-s been the irregular 
wate~-supply. :rhiS has been to a great extent responsible 
for hIgh,er .wor~mg expenses than the company anticipated. 
!he van.a~JOn In t~e amount of water in the Stanley River 
~s surpr~slllg; whde a day's rain causes a decided fresh 
In the rIver. even four or five days without rajn causeS" a 
shortage. Even in the middle of -winter, when the water
supply should be assured, work has frequently to be cur
taIled, or even stopped, on account of insufficient water. 
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It has been explained that both the elevators and the 
nozzles draw from the main supply. When there is insuffi
cient to supply both nozzle a.nd elevator, then work must 
necessarily stop. Mention has been made ?f the fact that 
a 3-inch iet may be substituted for the 3!-lllcb one on the 
main elevator. When water was running short the sub~ 
stitution was made in order to save water, but, of course, 
at the expense of amount of wash treated. If a stoppage 
occurred it was necessary to find work for th~ employee~, 
as suitable men were difficult to secure, so httle of thiS 
class of work being done on the West Coast. Thus, with 
practically no reduction in working expenses, the output 
would be reduced to nil. At times, of course, some, or 
perhaps al1 , of the bands could be put to useful wo~k, 
but frequently it "Y{as necessary to employ them on qUIte 
unnecessary work. 

The nature of the wash has been described, and com
ment has been made on the excess of boulders of medium 
size. This fact, too, was found to add considerably to 
working expenses, as the material ~as too large to be 
transported down the race by the tad water. and conse
quently was removed from the face by manual labour and 
stacked in the previously worked-out portion of the pad
dock. The employment of men at work of this description 
must undoubtedly have added. to treatment costs. 

The attempt to work on sucb an extremely uneven bot
tom as the dolomite presented must have been another 
source of trouble. If the writer's assumption with regard 
to the clay pug be correct (although actual tin values con 
tained in the pug are unknown to him, ~nd must be deter
mined), then it would probably have paId b~tter to ~egard 
this as the true bottom, and work accordmt!"ly, WIthout 
attempting to sluice &11 the pug. That the latter may 
ca.rry a little tin is not unlikely, and is, ill: fact,. prob3:b~e, 
particular1y in the upper layers; or pOSSIbly, If pyTltlc
cass,iterite veins occur ill Ifilll, in the vicinity of these. 

During his inspection .the. writer noticed ~n more than 
one occasion tha.t materIal m the race leadmg from the 
face to the sump was being assisted by actual hand labour, 
suggesting at once that the grade of the race was too shal
low. That this is probably true is accounted for by the 
very :Hat nature of the ground. In such a race, however, 
even if hand labour be not employed, excess water would 
be required to move the material, which would probably 
cause excessive loss of tin in the boxes. 

To obvia.te this a certain amount of the water was 
diverted, which improved the efficiency of the sluice-boxes. 
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It must be borne in mind that where fine cassiterite is pre
sent (and it undoubtedly is in this instance), there must 
inevitably be a loss where such a crude method of COD

centration as the sluice-box is employed. This may, of 
course, be reduc~d to a minimum by attention to details,. 
such as amount of water, slope of hoxes, spacing of riffles,. 
and proper attention while sluicing. 

With regard to the future of the property, as an allu
vial proposition (the lode is dealt with independently) 
much depends on details of working whether it becomes a. 
success or otherwise. The little information available seri. 
ously handicaps the writer in attemptin~ to forecast. It; 
becomes distinctly a question for the mlning engineer to 
settle, rather than the geologist. A few general remarks, 
however , by way of summary, may not' be out of place. 

Factors such as variable water·supply and inaccessi
bility must be contended with, and are always likely to 
cause trouble. By certain extensions and improvements 
in plant the quantity of material treated and percentage 
of tin won might be improved, and working costs reduced, 
but against this must be considered the area of tin-bearing 
ground remaining to be worked, and its value, This must 
be determined by careful sampling if such has not already 
been done. It may he found tbat the area of high-grade 
ground is not sufficient to warrant any extension or costly 
alteration in plant j but from what the writer bas seen o! 
tin won by tributers with the present plant he feels confi· 
dent that there should be still some yearsof profitable work 
on the property for a small party, if values really come up 
to expectations. The extent of dolomite is apparently 
smal1. On a granite bottom the pyrites so abundant on 
the dolomite bottom is Hkely to be absent, and conse
quently the grade of the tin won will be improved. The 
nature of tbe wash is likely to be fairly constant, hence 
some of the difficulties indicated may still have t.o be faced, 
but mechanical devices are available for improving mat· 
ters in handling materia.!. 

One point must be borne in mind by the company in 
planning future work. A property may yield handsome 
profits to a small working party. but it does not necessarily 
follow that the same results will be at.tained under com· 
pany management, In the present case, careful and sys. 
tematic sampling by a thoroughly competent mining 
engineer will give information of the utmost value as to 
the exact extent and true value_ of the tin-bearing ground. 
This informa.tion can be obtai;ned in no other way, and 
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with it and the experience gained from past working, the 
future policy can be confidently planne~, ards the 

(b) The Stanley Reward Lodt~/orma~tOn.-T~w h been 
north-western corner of sectiou \~~ll a JI~i:o=: wi: some 
done on a bold outcrop of haema

b
, tanb . g It is situ. 

rna netite which was fouud to e lll- eann . . 
ate~ almo~t on the western boundary of the sectIon and ton 
the eastern boundary of Section 3985", of 20 a.;esk ~far '::! in the names of D, W. Albury and W. F. as e , :rs 
which section the ore-body apparen~y ,;~ndsTh~t ~~r.,rop 
to have a general north and sout r h' 11 . 1 flat 
is but a few feet from the edge of t e rtS' ~r:he out~ 
Although some patches had been cleared, p~. 'bl 
. b h' k b nd are qmte lllacceSSI e. crop are covered y t IC scro ,a. thus' 

M ~{ontgomery Co .. ) refers to thIS occurren~e . 
f( N:~r the western boundary of 1940-9111 there IS a gosd 
c:an formation on which some work has been done'f ~~ 
~hich seems to run very much along tbe .con~acldt 0 e 11ye 

d S'I' try Some of thIS Yle s r a granite an I urIan coun. , This lode 
excellent prospects of very ragge~l t~n. ~re~nd according 
requires to be much more tboroug y rIe , d' 
t.o t.he prospects obtained by me i~ well wort~d spefn. mg 

. d' It IS mostly OXl e 0 Iron, some money upon III omg SO. . 
and probably will turn to pyrites in depth. There IS a 
large body of goesan." . H t s 

)'1r. Waller (IO!!) also refers to this depOSIt .. neI q:h~nek 
Mr Montgomery's report, and goes on to say. d 
it i~ probably one of the co~tact deposi.ts a~re~dy t~efer~~e 
to and will turn to magnetite and pyrItes ~n ep . . 

, f t' 'n the gossan at the surface IS encouragIng, presence 0 mI.. f' t' I " 
and warrants the formation recelvl.n~ a alI rIa. cts 

In spite of these favourable opllllOns of the dProspe d 
of the ore-body , practically no work has. been OD?, anc 
little beyond surface o~tcrops were faval1ab~~ f?r pI~:;S:d 
tion. However, the wnter was very avoura y un 

with what l1e saw· . f th d t 'tal 
The lode seems to have been dlscove:ed r01!1 e e rI d 

matt-e r set free by weathering agenCIes. Tm was foun 
o~ the edge of the flat, and this was traced up to the o~~ 
cro of the formation. Report states . that ~hen .first di: 
cov~red the outcrop was only about 2 Inc,hes. m WIdth, ~ t 
ra idl widened. This does not seem qUlte 1D accord w~th 
th~ o!tcrops exposed in other spots, where the formatIOn 

(104) " Rapoli. Oil the Progres!! of the Mi~f'ral Fields ill the Ndp-hbour-

h(!)O;l i~e~~~,'~~y It~ M;:ot!v°er:t:rYoi1~~~)'Slllnley Ri\'t'r Tinfleld," by 

G. A. Waller (1904), p. 7. 
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appears to be between 30 and 40 feet wide in places. 
However, the whole was very thickly overgrown with scrub 
at this time, and as: many parts were covered at the time 
of the writer's visit, he was satisfied tha.t it was utterly 
impossible to see anything without clearing. At any rate) 
the portion of the lode outcropping at the point where 
the discovery was first made was evidently very narrow. 
This was very close to the westerll boundary of Section 
133M. The deposit seems to have originally been worked 
by tributers; hence these workings are now known as the 
" tributers ' workings." Some good tin was won from the 
alluvial a.t this point, and then a shaft was sunk for 9 
feet on gossan, and a drive put into the hill for about 
40 feet ; then a. rise connected with the surface, about 16 
feet . From this drive the gossan was stoped right to ~be 
surface. Nothing was seen of these workings, all bemg 
fined in. Samples of the gossan were obtained from sur
face heaps, showing good tin oxide. The gossan is said to 
have been quite soft here, and good picking ground; width 
worked was about 8 feet. The formation here is appur
entty right at the edge of the intrusive granite, from which 
it is separated by about 2 feet of soft, white clay, which is 
said to have carried up to a bag of tin oxide per cubic 
yard. The writer was not able to verify this figure. 

About 100 feet in a direction a little east of south from 
these workings are the H company's workings." LitNle 
more is to be seen here of the occurrence. A shaft now 
partly filled in is said to have been sunk to a depth of 
22 feet ; crosscuts were put in from this depth, 10 feet 
east and 10 feet west. It seems that the western cross
cut was in soft clay, the boundary of which was not met. 
This is said to carry 2 per oent. of tin. The eastern cross
cut was in hard gossan, apparently dipping east. The 
lode appea" to be about 40 feet wide at this point. 

Some surface work was done here, several tons being 
taken out by a small open-cut. The gossan and kaolin 
treated from here gave good returns . The formation 
a.ppears to be dipping at a steep angle into the hi1J east. 
The western edge of the brown gossan is not exposed, but 
to the east is about 10 feet of soft, banded, white, 
thoroughly kaolinised material, the banded structure beiu~ 
distinctly shown by fine parallel threads of red and brown
ish iron oxide running continuously through it. Undoubt 
edly these fine red threads and bands represent. thoroughly 
oxidised mineral, probably largely pyrite. Running 
through this material are sma.lI fissures filled with Quartz, 
with fine sea-rns of black tourmaline . This is a sigl1ificant 
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Wh 'l th's belt of iron-stained kaolin is said to 
fact. I e I h De at a.ll seems to haVE 
carry fine ca~iterite all thci?Ug b n~ed white cla.ys on the 
been found lD the ;ucce~0~~gI0 a~et. The mineralisa.t~on 
eas~, here exp~se~ed°~ha other bands seems to be wa.nt~g 
which has so a ec e. . to of gr&nlte-
here although several Intruslye ngues

t
· d the rock 

J • bl ck tounna.lme were no Ice , 
porphyry carrymg a dd ft that it may 
being now thoroughly decomposd ';; ~ sf white tremo-
readily be c~mbled i~ Ithe hB:~ to ha: ~~n tried several 
lite were notIced' here a so, Sal. h te r None was pre. 
times, but found to carry. no tm w a ve'

ter 
The forma. 

sent in the sample obtamed by thf' wn 'dth of 12 feet 
tion at this point has been worked or a WI , 

length 20 feet, and to a dePdth of ab~~:1;5 s!~~~ of this. 
Some further work was ODe a. I am informed tha.t 

Although nothing could be seen here, h to a depth 01 
three shafts were sunk on the g°dr8S~n, ~ac 'd to have been 

O f Ie instance a lve is sal 
about 2 eet. n on. These workings are now 
put in for 20 feet m gossan. 

quite filled in. . I described is that on the 
A piece of work not prevl~us Y oint It chain south 

western boundary of the sectIOn, at ~r the 5-a.cre section, 
from the south-eastern corner degG d Here it seems 
4183·11, previously hel~ ~ ~O ieet or ::~lIy within soft 
that a shaft was sun ut ~f a few feet driven to 
weathered graniteh. a:~o~:r::o~old outcrop a.? the. surfa~e. 
cut the gossan, w I.C • I h atite and hmomte, With 
The outcrop here IS mam y em . 'w showing in 
a little ma.gnetite, a.nd tco~Pos~gti!~de was noticed 
places. In several pieces ro .en 0, rs both in fine dis
scattered through the 3o~san. It Z~:: of coarser crystals: 
seminated crystals, an 1D aggreg te f a.n inch in 
forming ragged masses about a quar r 0 

diaS~:rtrenching ?as been done just below :gi~~r:ro;~~ 
the adjoining sectIOn to the west---:3985M'that section.(06) 

will be described later w~enl refe:~ngb~tween this trench 
From the surface detnta rna r. 0 dishes were washed 

and the outcrop r?£erred to above, ~:th surprisingly good 
by Mr. Albury 10 my presence, k cassiterite, and in 
results. There is abundant fine, bla:s as described above. 
addition ma.ny coarser ragged ~ggregat t in the ooncentrate 
The small amount ~f magn:tlte 'P:sen One noticeable fea
was rather a surpnse to t

f 
~ wrl :~ystals up to 1 inch 

ture was the presence 0 arge , 

("') Via. page 189. 
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in length (or breadth), showing dominantly octahedral 
faces, and coated with iron oxide. These were mistaken 
on the field for magnetite, but prove to be crystals of 
decomposing pyrite. Some crystals show combinations of 
the octahedron and pyritohedro:o., others the octahedron 
and cube. These ar.B evidently set free by weathering 
from the outcrop referred to. 

A further reference to this ore-body and its probable 
mode of origin will he found in another pa.rt of this 
report. ("') 

With regard to the method of treatment, water was 
brought from a point on the Livingstone Creek (.oS) by • 
short race and light pipe-line about 27 chains in length. 
Practical1y no head was obtained, but the al1uvial material 
was free and unconsolidated, and the tin was saved in 
sluice-boxes in the usual way, the tailings being conveyed 
to Livingstone Creek at a lower point. The stanniferous 
banded kaolin referred to was puddled, and then put. 
through the boxes. The tin oxide from this material is 
said to have been very fine. 

Mr. D. W. Albury informed the writer that as much 
as 7 cwt. of tin oxide to the cubic yard was obtained from 
the tributers' workings, a.nd 3 cwt. to the yard from the 
company's workings; also that nearly 10 tons was won 
from the ore-body, and over 1 ton from the alluvial. 

The formation appears to have been prospected at inter
vals over a length of about 400 feet, and prospects have 
been decidedly encouraging_ 

While it is a matter for regret that the ore-body could 
not be seen in more detail, so that its structure could be 
explained more clearly, and suggestions for future work 
offered, sufficient was seen to enable the writer to form a 
high opinion as to the possibilities of the ore-body. 

It is of considerable size, and should the average quatHy 
of the ore be right, as shown by systematic prospecting 
work, accompanied by careful sampling at various points, 
the quantity available is large. It must be borne in mind, 
however, that the till values may not be constant, either 
as regards the width or length. 

Some 0 ' I ~e specimens obtained undoubtedly do carry 
high values in tin. It remains to be seen what these 
values wW be when laken over average working widths. 
From information supplied, it would certainly appear 
that there is little to be feared on this SCore. 

(101) , -;"_ 1'!l 1.::~ tJH. 

(w» Vide Plate 1'_ 
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It i~ unfortunate that the topograpby will not admit 
o exploitation by adits. "Vhen development work is com
menced in earnest it will be necessary to sink a main shaft 
and open up the ore-body by levels and crosscuts at regu-

lar interval'3. Ii the company is satisfied with the results of samples 
taken at various points, and not only at oue or two places 
where veins of rich tin ore may occur) the question of a 
treatment plant will necessarily have to be considered. 
Here 'transport difficulties unfortunately place the com
pany at a great disadvantage. Although the construc
tion of the Pieman River suspension-bridge has been of 
immense service to the district, it is still impossible by the 
only available means of transport (i.e., pack~horses and 
sledges) to get any heavy pieces of machinery on to the 
ground, and even for lighter pieces which could be got on 
to the ground exceedingly heavy packing charges have to 
be paid. This but emphasises the necessity for carefully 
prospecting before ere<:;ting a treatment plant. One other 
point must be kept in mind: the are known to exist at 
the present time is oxidised: its treatment will ofter no 
great. difficulties. But, as has aheady been pointed 
out (1 011), there are strong reasons for believing that the 
character will change at no great depth, and that sul
phides will take the place of the limonite and some of the 
haematite, thOll~h magnetite will probably prove to be a 
primary mineral. The company may then have to faoo the 
problem of the treatment of an essentially sulphidic tin 
are, instead of an oxidised one. For tbis reason a small 
plant is to be recommended rather than an expensive one, 
which might prove quite unsuitable when tbe primary are 

was reached. Indications are sufficiently encouraging to warrant 
active prospecting and development work on the ore-body, 
with a reasonable prospect of the venture proving a highly 

vrofitable oue. 
TilE ,roUNT LINDSAY ,Jl;-;:I~G CO,\PAi\Y, 

~O LTABIL1TY. (2) 

This company holds a consolidated lease, 58i6M, of 140 
acres, charted as above; also water-rights, 1167-w, for 
four sluiceheads on Tulloch Creek, and 1211~W, for two 
sluice heads on South-East Creek; and an easement for 
sludge-chaunel for 56 chains- all charted 111 tbe name of 

R. F. Irvine. ----
(Ill')) Vide page 100. 
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The lease is situ t d 
son's Hood M ~ e on the southern 

E
west of Renis~~n~~fIJ (a:bd is distant abo~l~)~s o~l the Par

ruu Bay Lin) . e nearest railw ~I es north. 
pack-track Teh ' wIth which it i. cay-station on the 

f 
,e Mt L' olLDected b 

rom the old . lodsay track . y a corded 
5 miles 70 ch~ tr~ck to the Stanley rt: re~ly Rt;l offshoot 
the Mt L' d DS rom the Pieman R' war sectIOns. At 

. lD say t k IV6r sus . 870 feet ab rae turns off to th penslOn bridge 
1485 feet a~:~:ea-Ie~el at tbe juncti~nn~r~b rising from 

ml~~~ amfistance ::a~~:~~ ~l ~i~emallager's offi~;a~~S't~~ 
ne IS about 2 ,}:2 • 

pr:e',!lil ~:d s~:=r bllOO n;;.~s a~:e Oft ~~ei~tanley Reward 
this reportlllO) h y reference to the I hIghest point. 
spurs trendin t ere are two a P ~n accompanying 
east spur, 1510 s~ut:wards from 1a~::!::~ly paranel 
above sea-level ~ , and ~{t. Lindsa ood, South
them flowi ,wIth Tulloch Creek' ~b spur, 1820 feet 
it cuts thro:~b ~~thwards, 1450 fee;nin el vall~y betwee~ th~ divide betwee: ore-body. The Mt. Lined~:atJonJ where 
trIbutaries of th i~e WIJson and Sta I 1t ~pur forms 
Four.mile eke leman River T n

D 
ey Ivers, both 

accompanyin~ee i a tributary of' the u W"';h Creek enters 
body has been t~a~~d shows that the outc~:n.(lll) The 

~~:t ~~~~;a ac:oss Tult~n J~~te~ter~h Slop! ofO~h!hSo~;h: 
down the wY Pt ur, across this sp'ur Pandef eastern slope of 

. es erll sl I or so d' 
consIderable len th lope. The present I ~e lstance 
55 chains as 19 a ang the Hne of 1 d ease lncludes a 
general strike a ~eadbY prospected. T~ ef totall,ing about 
75

0 
to 85

0 
a a out north 800 t e ormatIon has a 

The ext~eme n th wes , and dip south at 

occupied by an ou~r -western Corner of th . 
fonns part of th rop of granite of D . e secbon is 
ities ,intrusive dy~e~erfedith ~ange ma:R:j.marl age, which 
remamder of th ' 1 0 gramte·porphy n two local· 
Dundas slate e e. ease being occupied ~ were not-ed the 
country-rock o} ~~s, of Pre-Silurian a y me!"bers of tbe 
all metamor h e ore-body. The P ge, . wh~ch form the 
aureole of t~ osed,. belonging to th re·SlluTlan rocks are 
mentary orig~ gra1mte, but they are

e don~ct.metamorphIc 
with subordin~teS ~tes being the mainOI~llnantly of sed i
tufTs. Igneou ands of sandston ype represented 
noticed in sit s iborphyroids may also e, and probablv of 

It, ough loose fragme t occur, but were not 
n s were found through 

(110) prHte VI 
( "') 1" '/ ' uePlate II. 
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the district. The old sedimeutaries are now scarcely recog· 
nisable as such, being converted to what a.ppear to be bard, 
blue cherts and quartzites. }{icroscopically these rocks 
show the presence of quartz, albite, actinolite, biotite, 
andalusite, a.nd sillimanite. Some extremely interesting 
rocks showing these typically contact·metamorphic min
erals were collected from a small side-cutting made for 
the tra.ck, near the Tulloch Creek crossing. 

The country.rock weathers to a stiff yellow 01 brown 
clay in places, but generally remains fresh right to the 

surface. The spurs are heavily timbered, sometimes with very 
thick undergrowth . as well as forest timber, rendering 

prospecting difficult, 
The ore-body was discovered by that veteran West Coast 

prospector, Mr, T, MacDona.ld, by prospecting up the bed 
of Tulloch Creek, Tbe outcrop of tbe ore-body was dis
covered in the bed of the creek. It was originally ta.ken 
up as a. nickel reward section of SO acres, another SO acres 

being a.fterwards added, 
Eventua.ll y, instead of the second SO-acre section, three 

sections of 20 acres each were secured, and finally these 
three amalgamated with the original SO-acre section, mak
ing up the present co"iolidated lease, 5876-.. , of 140 

Shortly a.fter its discovery the ore· body was stripped on acres. 

the west side of the creek near the vresent Tulloch 
adit,C 12) and the pyritic formation exposed for a width 
of about 100 feet, A bulk sample acrOSS 90 feet at tbis 
point is said to bave assayed 6'5 dwt, gold, 7 to 8 per 
cent. antimony, and l' 5 per cent. nickel. 

Mr. Ca.meron took charge and trenched across the 
formation about I! chain south-west from the previous 
stripping (No, 1 trench), driving a short adit about 6 
feet north-east into the dense pyritic ore. 

I a.m informed that when l{r. A. E. O'Brien took 
charge of operations ill 1910, the only work done on the 
ore-body consisted of these two trenches and 1\ few iso· 
lated prospecting holes. Whe~ it is remembered tha~ a.t 
this time dense scrub was dommant, and that everythlDg, 
even tools and anvils, had to be carried from the Stanley 
Reward (1l30 feet below tbe M.t, Lindsay spur), some of 
the difficulties of prospecting in the earlier stages of an 
ore-body such as this will be realised. I!, May , 1911. the 

(lU) nde Phlt& VI. 
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corded pack t . . rack constructed b 
neet wIth the Stanley Reward y the Government to cou-
pack. horses were able to get' t!ack was completed and 

On the recognition of ca . In ,to the mine. J 

?f6 (a fact which does notSSltente as a constituent of th 
1U the early stages) a rno se,em to have been reco nise eo 
was inaugurated, a~d ro:e vl/iorous developmental g oli d 
crosscuts has continuedP st!~tlll~ by means of adit~ a:a 

It may be well to I Y SInce that time. 

~~: ~;:.):~y jSt very ~=::~I!:r~nt~~~I~hiS ;~scription of 
ciations, a1'd :n~l:ologlcal occurrence, mineral: nature of 
length ("') . of orIgIn have been d· gICal a88O-m the cbapt lscussed at 80m Bho~ld be read in COD)· u et~ on ~conomic Geology. 1'b ,6 
sectIon. nc Ion WIth the present d " IS escnptlve 

The accompanying plan ("') . of the topogra h f . WIll serve to iv . 
tive p 't' P Y 0 the Immediate 1 li g e an Idea o~ IOns of the various . aca ty J and the rela-
I At dIfferent points drives ~orkmgs herein. described. 

a ong tbe length of the ore ave been put In-(a) adit. 

I
to expose the width at . -tebodYI' wIth crosscuts therefro 
ess at . h In rva s· (b) m . rig t-angles to th b ' crosscuts more 0 

pomts trenchin h e ore- ody. At i . r 
uity of th f g .as been employed sh . ntermedlate 

e ormatIon and its e ' , OWIng the ('OD(ln-
South-east Adit.-Th. g IVral nature and width. 

pomt a.bout 70 feet eas:s adit was commenced from 
~bet abo~e the level of th:: c;~~~och I Creek, and about 2~ 
sp~/re- ody a total of 300 feet in! wah driven east on 
lot e south-eastern 

t was commenced . 
72.8 feet thro h on a bearIng 920 16' (''') . 
its probable ~~d gossan .. The nature of'this and drIven 
cussed.(lIt.) F e:>f orIgm have al d gossan and . rom thIS point N rea y been dis 
on; bbearmg of 30 for 35 f~et °31

1 
to

rth ?l'OS~c\Jt extend~ 
and of well-crud II' ' eet bemg III gossan 

18 inches in width J'~ua Ised prismatic quartz . 
OCcurs at 9 f t f I probably with associat d of. ab~>ut 
was sunk 00 rom the main ad it e casslterIte l 

did v. fOfr 25 feet through banded · At 18 feet a winze 
ems 0 cassite' te T gossan carryi I 

sulphidic in charac;~r' dhe gossan was rapidly ~!CoSP ~n-
J an at a de th f mlllg 

(113) Vide) OS p ° a few more feet 

(
''') PI I p. to 97 -
115 ate VI. . 

( ) Defailed partic I 
pJtln flll'nished to C u. are of work done oht81ned 
A. E. O'BrIen. Illef I08peCtor of :Mines o~:m COllipany'g officili l 

(1111) Viae p. 108 et .e 8. Pllm drawlI by • . q. . 
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would have changed into true sulphide ore. The seams o[ • 
tin oxide with prismatic crystals of quartz (117) showed no 
signs of cutting out at the bottom of this winze, which is 
the deepest point at which the ore-body was cut on the 
property. Water was encountered in sinking, and work 
has be~n discontinued pending the installation of a pump. 
In the No.1 north crosscut at 31 feet froII' the adit UH:re 
is a sudden change from thoroughly oxidised Ted gossan 
to black semi.decomposed pyritic material, with a.bundant 
melanterite and some stains of malachite. Decomposing 
sulphides occur in the face, showing that the full width 
of the ore.body has not been exposed. Assays show a. 
trace of tin in this material. 

Continuing along the main adit on a bearing of SOo 6' 
for 28·3 feet, still through gossan with bands of clay vary
ing from white through brown, to red in colour, some
times carrying magnetite, at 101 feet from the entrance 

we come to--No. 2 north cros8Cut
l 

driven 13'S feet in a direction 
16

0 
42' through clay and gossan . In the lace the junc

tion between oxidised and decomposing {'yritic materia.l 
is sharply defined, the pyritic material dIpping south at 

780 . The main adit now bends a little south, the distance to 
No.3 crosscut north and No.1 south beIng 72 ·2 feet on a 
bearing 1040 53'. The adit is through clays and gossan, 
and at several points veins of 1 inch to 2 inches of crystal
lised cassiterite were noticed. The strike of the clays. 
representing residual bands of country.rock, corresponds 
with the bearing of the adit along this stretch . 

No.3 north crosscut extends for 27 feet on a bearing 
17

0 
4.9' from 173 feet from the approach. Gossan extends 

for 7 feet, and at this point a. rise was put up to the sur
face, a. distance of 62 feet. This was through gossan all 
the way. A good vein of granular cassiterite about 2. 
inches in width was met with here. The gossan also car
ries tin. Along the crosscut from the rise is 10 feet of 
decomposing pyritic Ill:aterial, ,!ith hard bands of unre· 
placed slate. and some veins with prismatic quartz crystals. 
The final 10 feet is in true sulphides, banded, with alter· 
nating bands of hard slate, carrying garnet and lime sili· 
cates. and also fluorite and siderite. The sulphides are 
pyrite, pyrrhotite, and chalcopyrite, and with them is 
magnetite. Some hornblende a.nd biotite occur in the 

gangue. ---
('1'7) ndl'! description 011 pltge 8'.!. 
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This ZOlle is very wet. In the pyritic belt abundant 
crusts of limonite were noticed ; and in the semi.oxidised 
portion melanterite and chalcanthite, and ill places a little 
malachite, were common. 

Assays of the gossan in this crosscut showed 4'6 per 
cent. tin oxide, according to figures kindly funlished me 
hy the company . 

From the same point in the south-east arlit, 173 feet 
from the approach, No. 1 south crosscut was driven at 
1930 19' for 52'8 feet. For 44 feet this is through oxid
ised material, consisting essentially of banded white and 
brownish clays, with narrow bands of true gOSS&Il. The 
limit of the oxidised material is met at 8 feet from the 
face, where hard slates with fine pyrites make their 
appearance. The mineral is sometimes partly decomposed. 
In the face the slate shows many cross fractures and fault
ing on a very small scale . 

This crosscut has evidently been driven through a zone 
in the ore-body, in which the mineralisation has heen com
paratively slight. I am informed that assays fail to show 
t he presence of tin in the CrOS3\;ut. 

From the intersection of the No. 3 north and No. 1 
south crosscuts the main ad it is driven for 53'8 feet on a 
bearing 1110 14 ', and then a further 47'3 feet, bearing 
1270 47' to the intersection of crosscuts No.4 north and 
No.2 south. For 18 feet this section is in gossan and 
clay bands. At this point a vein of about 2 inches of 
crystals of transl ucent brown cassiterite was noted. From 
this point onwards decomposing sulphides make their 
appearance, the arlit being driven on the weH-marked 
boundary between semi-pyritic and truly-oxidised por
tions. 

At about SO feet is a short crosscut for about 6 feet 
south in oxidised material , exposing S feet of white clay 
bounded by gossao. On the north wall of the adit are 
exposed 13 feet of banded sulphide ore-m.aterial, consist
ing of pyrrhotite-magnetite-hornblende, wltb slate bands. 
From this point to the crosscuts north and south are 
altered slate bands rich in lime-silicate minerals. Garnet, 
wollastonite, vesuvianite, and crysta.llised calcite were 
noticed, sometimes with magnetite and hornblende. The 
dip of the hands is south at 760. 

No.2 crosscut south from the south-ea.st adit, 274 feet 
from the entrance, extends only 28'S feet 011 a bearing 
2040 42', This is through oxidised material, mainly 

gossan, for 20 feet, Then comes an interesting occu rrence 
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f irregular width up to 
'th a. seam 0 "te and In the r silicates, WI 1 of vesuVl&lll , This 

~~ :c~~s, fillefd :i~r ~~J~: rime-silicate n:~;:e~to;'::ce.(" ') 
face about 1 ~n fully descr~bed In s:nt to the Go;~rn
occurrente ~a:hjs vesuvianite vel1~ was

Ris report was No 
A samp e 0 to be assayed for tw, 
ment Analyst . r 35 feet, and 
tin." t has been drIven fo 8 feet, the 

No. 4 nort~ cro~~ gossa? e~tends iti~rmaterial. T?is 
bears. 18

0 
2( the crosscut being In fY~eing encrusted WIth 

rematnder 0 the walls and ro.o . ssentia.lly of the 
zone is verl we~he pyritic matenal. 19 e with hard bands 
soft liffi;omte, tOte_hornblende v~nety, et calcite, and 
pyrrhotlte-IDa.gne 

1 'te and sometimes g.arn l's At one 
of slate carrymg fyn and ro.agnesia mlllera . a. good deal 
probably other ~X::t 2 feet was seen to caft! and pyrite . 
point a. band of. aOOd with fluorite, cha.l~p~r that tin oxide 
of quartz, ~ssocla ot noticed, it is pro a e 
Although .t was n d . d to have 
occurs in tbl~ banr 'om this crosscut are sal 

The sulphides rt of tin oxide. . Iy described 
d 0'4 per ceu . h two prevlouS a 

assaye . tion with t e . 26'5 feet on 
From its InteI"S.ec adit has been dnven tension east of 

crosscuts th~ ~;'l~ this is the .furthe~t e:f the adit is 
bearing 11B For 8 feet th,s portIOn decomposed. The 
the worklng~· ritic slate, a. good deal ver fria.ble. The 
through seml-P!rect clea.vages, and .a.re ut"; at 800. Then 
slates show, pe rth 620 west, and dlPh ~ and broken ; the 
strike ~:~: ~b:O slates ~re much ~~~:e e kaolin ~e~ms ~~~~ 
lor 5 d . bad standmg, and f It here stnkmg a h 
grot~\Ud IS There appears ~t ~e ~t apuossible to say what t e 
no Ice . t lthough 1 IS n 
north 7

0 
wes h a been if any. the slates are 

displacement a~ . g '131 feet to the f;ce f lime-silicates, 
For the rem~mt m bed' they carry ,ban 'I~ 0 orth 620 west, 

h d a.nd less dIS ur , t 'ke here IS stl n ar 'te The sri 
and some pyn . bout B5°. . ation of the 
and dip south;:: :he writer's comple~ {;a~~ninterroediate 

Subsequent h finally left the Ne , 2 aud 3 north 
, but before e bet'Ween os. h This 

mine, driven north 1" the approa.c . 
crosscut was . t 120 feet from . waS put up 

ts t a pom f t when a rise . t crosscu , a. for 15 ee, FTom a. pOln 
th ugh gossan d tin ore. . te passed rO roe high-gra e . adit an III T-

for 30 feet on so the floor of the roam th~ course of 
about 20 feet abov~ 'ven east and west on 
mediate level was 1"1 
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the vein of tin ore. A co . 
from the No 3 north . nnectlOll was made with the rise 

. crosscut the tin . b ' 
ous, and, in addition the' te . velli emg continu
west about 40 feet. Th III rme,dlate level was driven 
stated: _ e manager s report on this work 

H This . drift (intermediate--L L 
~atel~ 20 tons of ore of an av .. W.) produced approxi_ 
tm oXIde, as well as a uantiterage va:l~e of 25 per cent. 
of a grade ranging f q5 Y of oXldlsed (gossan) ore 

rom to 10 per t t' , 
The na.ture of th' cen. In oxide." 

d 'b d . IS OCCUlTellCe has . I esen e 10 this report.(lIg) prevIOUS y been 

From the approach to th 
Creek the outcro of th e south-east adit to Tulloch 
part of its wilth T~ ore-body has been stripped for 
partly covered by the he: so~th (hanging-wall) side is 
whIle the stripping has nol 0 ore WO~ from the adit, 
enough up the hill (north) tbeen contInued quite far 
S~veral distinct veins of ti 0 .edxpose the full width. 
wIdth on the surface an. OXl e of about 1 inch in 
available for examinatio~e notIceable here in the portion 
character, and is semi-p' rithe ore bas the usual handed 
feature which th 't Y IC even at the surface A 
th e wn er regards as f . 

e OCCurrence of good tin v I h ve~y avourable for 
of fissures filled with p' :. ues ere IS the abundance 
with partially decom os;~sma I? crystals of quartz, some 
are held by the write~ to I pyr~te. These quartz crystals 
agencies which introduceJa~e een l?ro~uced by the same 
does not necessarily follow th he ca~sI~nte.. Although it 
all of them, it is almost :at. cas~Ite~te wIll be found in 
the OCcurrence in th ~r 111 t at It will be in SOIDe' 
des 'b d e WlIlze from the th ' cn e elsewhere (120) ." b sou -east adit 
otherS'. ,WI e found to he typical of 

The No. 1 trench know I 
been extended only' ) tl n a so as Cameron's Cut has 
hanging-waH side of t:r r acr~ss the ore-body od the 
south-east adit and Tul~oc~rCatI~1l expose~ between the 
zone characterised b m . r~e. In thIS locality the 
ing-wall side and 4~ f agtnetIte IS developed on the hang-
th .' ee are exposed Th h e ore In tllis trench bas al . ~ c aracter of ~ 
The OCcurrence here of a b d ready been described.(UI) 
ma~n etite-siderite with gooaJl ti~f a~ least 4 feet of chlorite
ThIs band is estimated b th OXIde has also been noted. 
an average 4 per cent mYt II~ ~anagement to contain on 
___ ---=---=-.::.-.--..:.~.:::.~:e=a lC tm. ---

(::IVidl' pAge 83. 
C ) Vide pag!> 82 
(1_) Vide pag" 80' 

153 

This trench was cut in the early days of exploitation of 
the ore-body, before its nature was really understood, and 
although this band carried such good tin values, the cas
siterite occurring in fairly coarse as well as some very fine 
crystals, the search for a metal which is not apparently 
even represented in the ore (nickel) seems to have caused 
the only mineral of economic value present to be over
looked. For some time the presence of tin in the ore 
appears not to have been even suspected, and it seems that 
it was first recognised in ore from this trench. 

The hornblende-pyrrhotite type of ore, described else
where, is strikingly well developed in the No.1 trench. 

A little further west, crossing the creek and giving one 
of the best sections across the ore-cody available, is the 
No.2 trench, cut by Mr. O'Brien . The mineralised zone 
here is over 100 feet in width, of the usual banded nature, 
containing many bands of country-rock, and the ore 
exposed is all primary, an types-dense magnetite, pyritic 
magnetite, and pyritic ore-being well represented. Some 
veins carrying cassiterite have been exposed. 

The class of ore met in this trench has been fully 
described in a previous chapter·C~l2i)· 

About 11,. chain norlh-east from No. 1 trench, on the 
western bank of Tulloch Creek, the formation was stripped 
by Mr. T. MacDonald when he discovered the ore-body. 
On the extreme hangingwall side, as exposed, are bands 
of dense magnetite, merging towards the footwall side into 
magnetite-pyrrhotite-pyrite, then into more massive pyrrho
tite and pyrite with hornblende and biotite as the most 
abundant gangue minerals. The ore varies from point 
to point, as has already been noted. Some bands here 
are densely pyritic, some bands of 6 to 8 inches having no 
distinguishable gangue minerals ; otllers, again, appear 
to be composed almost entirely of biotite, others of horn
blende and biotite. Veinleb; of green and violet fluorite 
with chalcopyrlte were notic~~! in places. Further towards 
the footwall side the mineralisation has been less intense, 
the If lode-fissures I> being more widely spaced, and con
sequently the altered slate bands becoming more frequent. 
The ore becomes more truly pyritic, while developed in 
some of the bands of country-rock garnet and other lime 
silicates were noticed. 

It was from the formation . exposed here that the sample 
which is said to hlt-ve given returns for gold , antimony, and 

(Itt) ViM pp. 71-79. 
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nickel (123) was taken. A sample from as nearly a8 possible 
the same zone was sent by the writer to the Government 
Analyst, Mr. W. F. Ward, for analysis, who reported:
II No appreciable antimony, nickel, gold, or tin." 

Careful examination was made of many specimens of Ore 
from different parts of the formation, and blowpipe tests 
applied in many cases, but the writer was unable to detect 
the presence of any antimony or nickel minerals. 

It, was in part of the ore-body exposed by this stripping, 
towards the hangingwall side, that the Tulloch aelit Was 
commenced, at about 15 feet above creek-level. 

It was driven on a bearing 2930 52' for about 20 feet in 
a band of pyritic ore, but was discontinued owing to the 
extremely hard, tough nature of the are. No crosscutting 
was done, hence the work does not afford much informa.
tion. The ore consists of bands varying in width from 
mere stringers to 3 or 4- inches, of pyrite with some pyrrho
tite and marcasite, with intervening bands (original 
country-rock) replaced by biotite, with some hornblende 
and magnetite, as the more abundant minerals. Siderite 
was noticed in places, and some rather irregular veins of 
fl uorite with chalcopyrite, and sometimes quartz. Pro
bably cassiterite is present in these veins, though none 
was noticed. The sulphides from this ad it are said to 
show traces of tin on assay. One fact noted in the exam
ination of Tulloch adit is the presence of fissures cutting 
across the bands in various directions. Slight slickensides 
were noticed in some instances. A close examination was 
made to determine whether there had been any displace
ment of the mineral bands cut across: in most cases no 
displacement could be detected, a.lthough in a few instances 
there had been a slight movement. Occasionally a little 
calcite was noticed in the fissures. 

An adit and crosscuts at this ievel would have afforded 
valuable information, and would have given a maximum 
of about 340 feet of backs. Undoubtedly driving in this 
class of ore is costly, as it is extremely bard and tough . 
It is questionable whether better progress would not have 
been made had the adit been driven in the formation a 

. little further to the north. 
On the eastern slope of the Mt. Lindsay spur, about 3! 

chains west of Tulloch adit, the width of the ore-body has 
been exposed by a trench about 2 chains in length. The 
upper (south) end of the trench exposes ironstained goe
sanous clays, with some. bands of decomposing pyritic 

(113) j ' irltJ page' 147. 
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Then foliows about 70 feet 
material for a.bout 30 feet. tite The zone through-
characterised by a.bun~a~t ~:~:~ st~ucture: som.e ba.nd~ 
out shows a well-mar e . ite others carry pynte. a.n 
are pure granul~r mag~et h~rnblende and biotite 1~ the 
pyrrhotite, sometlmesb~~: pyritic minerals predomlllate, 
gangue. In some . 
with subordinate magnetIte. 't ra irregular seams car-

Cutting through tbe magnetl e . :ted with fluorite and 
rying crystals of . quartz"th a~;tals of cassite.rite: Oal
chalcopyrite, sometImes w~ these seams, and sldente wa.s 
cite is sometimes preseult lOrr es scattered crystals of very 
also noticed. I.n some oc~~: One rather striking s~ecl
fresh arsenopynt;.e a.re l~~e:ens~shaped fissure up ~o t.~f 1?~hy 

en showed an lrregu . d uartz carrymg au 
m .dth filled with calCIte an . q 't ' At intervals 
m Wl, f bl k casslten e. 
abundant crystals a 8Ct ' t zone cross-fractures were 

- through this dense ma.~ne \ e bands at different an~les, 
noticed, cutting tht ~lll~~k cassiterite projecting rom 
with perfect crysta so. 
either wall. feet section of this trenc~ IS 

The lower (northern) 25- .1 ble for complete examma
partly filled in and not aval ;'Iphides of normal type. 
tion but apparently exposes . t nch along the line of 

About 1, cha.in west of thl~ f r:t a.bove Tulloch Creek, 
lode and at a point :bou~r:~en :nto the ore-body, calle~ 
a short crosscut has een Th ' has been driven for 20 e;O 
the No.2 west crosscut. IS Rch cut being about 
on a bearing of 238°, the ap~r~lere is about 3 feet of 
feet. The overburden expose arr much tin . In the 
cla.y which does not appe;r :~ ~mi~oxidised slate car~y
app;oach are ~xposed ban s w bands replaced by .pyr~tete 
. rite wlth some narro d' some caSes SIderl 
lanngd ~~rrh~tite v.:ith hOI~bleu~~r a~o ~: about the edge oj 
and calcite . ThIS wou app f the slate is very fresh, an 
the mineralised zone .. S:am~~ing at all angles, al1bfn~t 
shows cross-fractures t tbr bands are thoroughly c on 
with pyrite. Some. 0 e . 
ised. I te bands of minerahsed 

The crosscut exposes a t:~~~lly pyrite and pyrrhotite 
country-rock snd of ore, e::imes biotite and a. httle mag
with hornblende, and d8°~ime_sil ica.tes are ab~ndant, a~d 
netite. In some. ban s a rite were noticed. In t e 
a little chalcopynt~ a.nd ar~~ PInd magnetite, with a. good 
face the ore is tYP,cally pyrl . d ·te and scattered cbalco
deal of biotite, and some 81 en 
pyrite. 

• 
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The crosscut seems to have been discontiuued on the 
border of the magnetite zone. 

De-Dse magnetite outcrops on the surface above the croSlS
cut, showing some coarse cassiterite crystals in cross
fissures. 

I am mformed that a few lenses of ore carrying visible 
cassiterite were cut in driving this crosscut. 

Three chains west of the No. 2 west crosscut, No. 4 
trench has been cut across the ore-body. This trench is 
about 100 feet in length, and has been cut to a depth of 
10 feet in places. The ore-body as exposed is completely 
oxidised in places, and is covered by 2 to 3 feet of yellow
brown clay overburden. At the upper end (south) about 
15 feet of weathered slate with signs of pyritic mineral 
are exposed, ronewed by a zone of ahout, 40 feet character
ised by magnetite, banded as usual, and associated with 
varying amounts of biotite and pyritic material. Some 
bands (where evidently the pyritic material was dominant) 
are now converted to gossan, consisting of hematite and 
limonite, showing fresh magnetite disseminated through 
it. In this magnetite zone, several cross-fissures carrying 
crystals of black cassiterite, associated in one or two cases 
with prismatic crystals of quartz, were noticed. The 
northern section of the trench exposes about 45 feet of com
pletely oxidised material, consisting of banded clays and 
gossan. In several of the true gossan bands (up to 5 feet 
in width) seams of prismatic quartz crystals were noted. 
This association was repeatedly noted, and is held to be 
of significance in the formation of the gossan. This ques
tion has been discussed elsewbere.(12f) 

~'rom the semi-pyritic material occurring in some of the 
gossan it is likely that true sulphides occur at no great 
depth. 

Still ascending the eastern slope of the Mt. Lindsay spur, 
about 2 chains west of the No. 4 trench, the No. I west 
crosscut has been driven. This is 1726 feet above sea
level, or about 276 feet above the level of Tul10ch Creek, 
where it intersects the ore-body. 

Thus the maximum backs available amount to about 90 
feet. 

On a bearing of 2140 42' the No.1 west crosscut has been 
driven for 75 feet. For 25 feet it is through gossan, said 
to assay about t per cent. tin oxide. At 37 feet from tile 
entrance very massive magnetite-biotite ore makes its 
appearance, and continues for about 25 feet. In this 

• 

157 

. ·te was noticed in irregular nests 
"Zone crystallised cassiten . Th next 20 feet dis-
and pockets in dense m~gnetlte. enting an oxidised zone 
closes gossan with magnetIte, rep~es. 5 feet shows bands 

, . t" te The remallllllg 
-of pyrltl":: magne I F thO point a drive has been put 
of clayey gossan. rom IS bearin of 2990 42' for 94 
in towards the north-~e~ o~h a gb a g reddish-yellow clay 
feet. For 60 fe~t thiS .:~entfOU weathered country-ro~k, 
gORsan, represent~ng e\ ated y with mineral to varymg 
which h~ b~en Impreg~ A t this point a fault-plane 
extents 111 different b:lll s'l 'th strike of about north 
was encountered , ~ppare~t y ~l T~lis occurrence and its 
55~o east, and tl~ h~ve-~:~ referred to in another part 
-effect on the or~; 0 y dis lacement appears to be about 
of the report.('-) Tfbe It j the drive extends for 34 
70 feet. From the au -p ~le ushed and fractured suI
feet through a ZO!le. of muc -cr sca.ttered pyrite. At 30 
-phidic slate, contallll.ng abutdant was intersected, striking 
feet a dyke of gramte-ro~p !:~8 inches in width. After 
about east and west, and .. bo f 34 feet the crosS
-passing through this fra~tur.e-zon~ ;~50 50' for 62 feet 
cut was extended .on a earmg t o still carrying a little 
through similar disturbed cou~:y, narrow fissure filled 
scattered pyrite. ~t one p~)l: rs!cted The fault-plane 
with black tourmahn? w:s In ~ckensides and there is a 
was again met here j It sows s , 
«d· "of white clay. t· 

Ig . 40 45' the drive con lnues 
Altering to a behan

b
ng dofd 2!lay gossan similar to that 

for 30 feet throug an e 
-already passed through, 13 feet in broken country, 

A short drive was put out forth t 2480 5' for 15 feet. 
. 3060 24' and ana er a . . . 

on a bearlllg , ' t" d at the time of my VISit . 
~his work was b~1llg con Id

nue 
f the pyritic magnetite-

The ore-body 111tersecte was 0 

b · t·te tel am infonned.("·) 
10 1 YP,. the management that the 

The writer was Illfo~med b{ d· this crosscut averages 
magnetite-biotite z?ne .lUter~~c eful;n width of the ore-body 
! per cent. metallIc tlll.. e . kin s 
"has not yet been exposed III these wor

mor
! ·trenches-Nos. 

On the summit of the spur three the ore-body. The 
5, 6, and 7-ha.ve been cut to ~~~=es is similar in char
ore as disclos.ed. lfi each ~f theseosed in other parts of t~e 
acter, and SimIlar to t attetxp. exposed about 40 feet III 
.section, A zone of magne 1 e IS • 

-- ---- (Itli) Ville Pll)(" lOi. 
(110) , ' itll· lI~g-e 1Il7 . 
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width, banded as usual G J 
~,;. t~e semi.*pyritic maieriat~:tic:rlsoa:Coc:;s~rb~~Jud~i~ 
~ 11~t~l~t tlll<e.ly to cont~nue to any great depth. pom 

trenches. I~ l~~.re~e~rte~~hthde ore exposed, in each of these 

~~ ~:h:~ ~:~i:e~;~h~n o~:~~~~tlY~r~r~:fl~~~~ :;;s~~:ervl~ 
were observed carr i y rea. Y J?oted, cross fissures 
times with a.ssociate~ ng . coarse

f 
cassIterIte crystals, some-

. dth pnsms 0 quartz. About 40 feet· 
WI appears to carry tin here. III 

In No. 7 trench some fi t If· 
not~ced in limonite and haer::ti~rys a s~. tm oxid,e were 

~~tl:t~~YofO~a:r~,:!h;~~~b SUrfac:t sO~:i~'f:,: '~~n:~~!u~~! 
appea.rance to that met in ~:r~a ~ D?te1 here, similar in 
crosscut of the south-east d't o. rise rom No.3 north 

Th t· . a 1 • 
e JD ore occurnng here is similar to th t h'ch 

won from the alluvial on the ad· . · . . aWl WaS 
ern slope of the hiB . JOInIng sectlon on the west-

In addition to the work alread d·b . 
been driven eastwards into th h·Ii f eSCTI ed,. an adlt has 
feet inside the w te bel rom a pOlOt about 80 
been called the :;ste~ :i~~a.~y· of thehsection. This has 
the Mt L· d ' I IS on t e western slope of 
hill A lD say spnr, 143 feet below the summit of the 

. n approach of about 10 feet h be 
from the entrance the adit has bee d. as en cu~, and 
of 200 feet on a bearing 1050 59? r~ven a ~tal d.tstan~e 
crosscuts are driven north and ·th rom t e main adIt 

For 60 feet from the entral so~h . d· 
poorly-banded clays, with a Iit~~: ma.eg:etli~eP::lsdes ~l~ro~tgdh 
amount of true go . . a 1ml e 
in nodules and ws:~n con:l~tlObg of limonite and haematite 
represents a belt f-mar e auds. ~his zone evidently 

o cOllntrv-ro"~ whIch h· h h 
been Vf>"y heavil . r d ~· w IC as not 
bands of heavy Ysuf-plhuedra Ise 'Tbbut has carried occasional 
b dIes. en for 6 feet . 
V:II;O:1~h a~~d ca~~~~g c:agnet~:~, follo~ed by 3b

s 
f:~~~~ 

bands of ys WI occasional nodules and 
the colla go~an. Four feet of true gossan is exposed to 

. r 0 crosscuts both north anrl s th h· ' 
dnven to prove the width f tl . ou , W lch are N 0 liS gossa!l. 
170 °35 '~ ~~~sc~: ?O~t~ extends 22 feet On a bearing 
7 feet of cIa s wit~e a l~ exposes true gossan, and then 
through show~ prisms ortq~: gt os~an. T~le gmsan passed 

Th N r z ttl certain seams. 

d
. e o. 1 crosscut south, bearino 1960 55' h b 

rIven for 50 feet Fo 30 f t b 3 as een 
dish clays alternate so~et"- ee ~nh s of gos.san and red

, !mes WIt magnettte , and also 
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with veins of well -crystallised quartz. This is followed 
by 6 feet of hard semi-pyritic ore with very abundant mag
nelite. At 3i feet from the main adit is a fault-plane 
1itriking about north 600 east, the slates on either side for 
a total width of 8 feet being much disturbed and crushed, 
the strike of the bands being altered and vertical slicken
sides developed. :Magnetite, biotite, and pyrite were 
noted, but a.s the zone forms a natural leaching zone and 
is very wet the pyritic minerals are much decomposed . 
From this fault-plane to the face 6 feet of ba.nded clays 
with decomposed pyritic bands strike north 630 west, and 
dip vertical. 

From the No.1 crosscuts north and south the main adit 
continues for 35 feet with a bearing 1050 59' to No.2 
crosscut north. This is entirely through gossan, some
times with quartz crystals, sometimes showing black pyro · 
1 usi te crusts inca vitias . 

No. 2 crosscut north is driven for 36 feet, its bearing 
being 210 20' . For 31 feet it opens up gossanous cla.ys, 
in bands yellow to red in colour, also white, and alternat
ing with some bands of thoroughly decomposed pyritic 
material. At the end oi the crosscut is developed 3 feet 
6 inches of lime silicate rock; vesuvianite is particularly 
well developed in perfect tetragonal prisms up to 10 x 
5 mm. in size. In the face, and not fully exposed. is 
18 inches of soft, white, gritty clay. 

The main adit continues on the same bearing as b efore 
for 65 feet to the face of the main a.dit, aud the No.2 
sonth crosscut. 

From the collar of the No.2 crosscut north, the ore 
merges rapidly into banded magnetite, and magnetite
pyrrhotite primary ore. Quartz was again noted bere in 
prisms in massive magnetite, and also in small geodes in 
the same material. At 156 feet from the entrance is a 
fracture-zone bearing about north 160 east, which forms a 
regular channel for soakage water. The pyritic minerals 
are much decomposed, and the bands considerably con
torted. showing that some move'nent has taken plac~. For 
about 20 feet the a.dit continues, the ore being composed 
(!~ntially of siderite and pyrite in varying proportions. 
The siderite forms bands several inches- in width at times, 
and sometimes in small geodes crysta.ls of siderite project 
in ridges, forming typica.l cockscomh structure, the project
ing crystals being coated by minute crystals of a later period . 
Prisms of quartz associated with chalcopyrite were noted 
a.t one or two points. At 176 feet frpm the entrance is 
another cross-fissure striking approximately north and 
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sou~b., about ~ inches in width, ~nd containing decomposed 
pyntlc ma.terIal and quartz, wIth melanterite. This fi8~ 
su~e, too, forms a reg":ll~r ~ater-cbannel. Beyond this, the 
adIt foHows the PY~ltlc-slderite type of OTe for another 
10 fee~. ~halcopYrlte and fluorite were noted in irregu
la.~ vems III places, ~nd in one cross-fissure were quartz 
prtsms up to half an mch across in section. 

Beyond this is a. much disturbed zone with what appears 
to be another fault-plane striking no;th 490 west. For 
6 feet the slates are much shattered. 

. Fr~m ,this point to the face iR pyrite-siderite ore, some
tImes WIth quartz. A band of lime silicate rock w'th 
m~ch ~a~net and calcite, was noted bere. This ;ock 

1 

is 
qUlt~ SImIlar to that described from the No.2 south cross
cut 10 the south-east adit.(1!!1) 

S~veral fissures appear in the face, but are unaccom
pamed by any appreciable crushing ~ffects. The No. 2 
sou.th cr~SS('ut has been driven along one of these fissures 
wluch dips at an angle varying at different poin~ 
from 35.0 to. 500 . T~is c~osscut bears 1940 47 ', and has 
been drIven .l!l that duectIOn for 38 feet entirely through 
banded. pyritic ore. As in so many other parts of the 
formation, there ar~ ma~y slate bands not entirely 
replaced. T~e ore IS tYPJcal~y pyrite-siderite. Loca.lIy 
quart~, . fluonte, .and chalcopynte were noticed in limited 
quantIties, and III s~me places biotite makes its appear
ance as a.. gangue IDmeral. Lime silicates were noted in 
some of the residual bands of altered country rock 

It ~s said that assays prove the presence of til~ in the 
sulphules exposed in this adit, but in small quantities onl y 
Also that for 30 feet in width the g08san exposed Msay~ 
1·1 to 1·3 per cent. tjn. -

In add.ition to the mining work done, a piece of race
construction work has been carried out. From an intake 
on Tullock Creek near the intrusive granite-porphyry dyke 
shown on the plan,(128) a race of about 12 chains in 
length has been ~onstructerl, winding round the south
eastern spur. .ThI~ shoul? give. about 100 feet of pres
Sl1~P at the mIlle Itself, lllCreclSl1lg considerably for any 
POJ1:~ lower down, as the creek falls very rapidly in this 
!ocal.ty . Alt~ough t~e grade is flatter lower down, accord
mg to anerOl~ re~dmgs taken, the difference in level 
between t~e J';1"ctlOn of ttle creek with the Four-mile 
ann th,:, mm~ IS ~bout 1116 feet, or rill average drop of 
about 1 ,-.: rttcal 111 7·S6 horizontal. 
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An attempt has been made in the preceding pages Ii<> 
describe with some degree of accuracy the Mt. Lindsay 
ore· body . It is reoognised that the description has b.eeo 
somewhat laboured in parts, on account of the deta.11ed 
descriptions given; but such are deemed by the writer t,o. 
be necessary to convey a true idea of the rea.l nature of 
the formation to one who has not seen it. A good dea.l of 
detailed matter actually recorded in the field notes has. 
been condensed or omitted, but it is thought that sufficient 
has been included. This type of deposit has not been 
fully described from Tasmania previously, hence a com·· 
plete description of the occurrence may be of value ill' 
enabling similar deposits to be recognised in other parts. 
or possibly even in the same district.. \Ve know that this 
is not the only instance in Tasmania of old Pre-Silurian 
sediments being invaded by granitic rocks in Devonia.n 
time. This, of course, does not necessarily mean that. 
such contact deposits must occur in every instance, or 
that quite the same type will be represented if tbey do 
occur, for other conditions, as, for example, the compo· 
sition of the magma from point to point, must be taken 
into consideration. But the association suggests that such 
deposits may occur under suitable conditions. 

Again, a discussion of the structure of the deposit, which 
it is thought will be of direct value to the company con
cerned, would not have been intelligible without a detailed 
and therefore somewhat lengthy description. 

The genesis of the ore-body, too, has been discussed,. 
and a theory put forward which it is believed will al60 be 
of distinct value in helping to inspire confidence in the 
deposit, for this theory is substantiated by evidence which 
would have most likely been overlooked if a detailed study 
had not been undertaken, but which the writer believes. 
add. strong .support w his theory. . 

It may be well, however, to add even more to what has; 
already been said by summarising some of the conclusions. 
arrived at, and making a few general remarks concerning; 
the future of the property. 

With regard to the genesis of the ore·body, the writer 
believes that two distinct processes must be recognised,. 
the first resulting in the formation of the banded ore-body 
proper, probably before the solidification of the granite,. 
and the second resulting in the introduction of the tin 
ore into this ore· body by pneumatolytic agencies active at. 
the final stages of consolidation of the igneous Dla.SS. Evi
dence in support of this opinion has been given. The 
economic significance of this conclusion is to be particularly 
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noted, Evidence adduced from mines which have been 
worked in various parts of the world points to the fact 
that frequently contact-metamorphic deposits do not live 
to great depths. In this particular case the main ore
body may not be permanent. If the assumption that 
it was formed before the consolidation of the granite be 
correct, then, evidently, it cannot continue beyond the 
contact of the sedimentaries with the granite. The width 
of the contact-metamorphic belt suggests that the edge of 
the granite·mass dips at rather a flat a.ngle, and hence 
the granite may actually be met with in mining operations. 
But from tbe mode of origin of tbe tin ore we infer that 
it will be permanent witbin the limits of economic mining, 
that it is quite independent of at least the outer crust of 
the granite, a.nd that even if the granite contact sbould 
be met with in mining, the tin values should continue 
uninterruptedly into the heart C!f the granite mass beyond 
the reach of the deepest mining likely to be carried out. 

From the structure of the ore-body it is obvious that 
there is neither true banging-wall nor true foofrwall. From 
a zone of maximum mineralisation, the effects decrease on 
either hand, the bands of mineral becoming fewer and the 
bands of country-rock more abundant as we proceed out~ 
wards from the zone of maximum impregnation. Hence 
the width of the ore-body as such i. indefinite. The point 
it is desired to emphasise is that care must be taken in 
opening up the ore-body by crosscuts to extend these far 
enough beyond the wne of maximum impregnation to 
make sure that no payable tin veins are overlooked. There 
is' no well-defined wall, on reaching which it is safe to 
assume that mineralisation ceases, Tin veins of value 
may be formed in the outer zoneS' ~f min.eralisat~o~. Hence ' 
it may prove false economy to dlscontlDue drlVlng these 
crosscuts too soon, For example, the writer would sug
gest that the crosscuts driven north from the south-east 
adit be in each case extended in that direction. He does 
not consider it by any means proved that the limits of the 
tin-bearing zone have been reached. The same remarks 
apply, though to a lass extent, to the crosocuts from the 
western adit, both north and south. 

The writer would here again emphasise a fact which has 
been repeatedly mentioned in the past, that it is not the 
duty of the Geological Survey to encroach on the practice 
of the mining engineer. Hence systematic sampling and 
assayin¥., estimation of ore reserves, treatment of are, and 
other lIke questions, cannot be dealt within in detail in 
such a report as the present one. 
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t nd work dOlle In quite a gen
ReviewlDg the prope~ Y a. features appear to stand out 

eral way, however, a ew k 
prominently an~ call f<t som:a.~~;\~~g'e SIze, wIth a width 

The ore-hody •• on~ 0 unus 100) feet and a prospected 
of a.t least 80 (a.nd l~hplaces t'ty of or~ available is enor
length of 55 cbai~s; t ~ .q~a~ 1 f vital importance td the 
moUs. The question W Ie IS ~1 1" \Ve have seen that 
c?mpa,ny is, t ~: I~o~te c~::s!sa!: or:, the magnetite typt' ::n~ 
tm IS pr~~en lU . . rmedlate classes as well. ,uU 
the PYrlt.c typ~! t::.~~tethrough the ore-body ill .u~
whether It .l~ IS rl for extraction is a question for t e 
cient quant,t.es .to pa~ . hardl to be expected that the 
company to decIde. . t IS ~ able. It is, of course, 
full width of ore wIll 'pro,ve :P Y f the economlC mineral 
quite possi~le t~at t~e dlst~b;~~:eols such that it is of no 
through thIS wIde mIDe~a.lse 'b'lit must be faced. On 
commercial value. ThIS P~l, Y ood reason to believe 
the other ha~d, howe;:r, tetlt i~s s;fficiently concentrated 
that in certaIn zones t e, me Considered from the geo-
to pay well !or extr.actlon ., f view there is no reason 
logical and mineralogIcal P~llltdo not e~ist. This question 
why such payable .zones s ou com an continuing to open 
can only be determmed by the ·t ~s£:'maticany at dilIer
up the ore-body and to exp~se len ineer may be able to 
en't points, 90 tha~ the ~l1ln~n~nly ~etermine the values of 
thoroughly .ample .t! an no ts but be able confidently to 
different zones at a ew po~n Ie for treatment, 
calculate the tom~ag~ ava~lab f the nature of the ore, 

From th~ descnptlon given 0 t it is exceedingly com
the impreSSIon may be ?reated tha admitted that the ore 
plex. Mineralogican1·t ~uot J:likely that it will oller 
is complex; nt~~~::l::~ ~o ~:ccessful metallurgical. treat-

::n:er~~~~atment questi~~=:s~~ ~:~~:e~te~~;el:e ft~: 
consideratlOn It deS::~f:ble containing apparently hig~ly 
tonnage o~ gossan a it is essential to keep III mmd 
payable tm v8hues

f
, t But of the mine will depend, not on 

the fact that t e u ure. ore of magnetite and 
the ,~ossan,. b.ut on the i!~::ry work will be necessary 
pyrItIC va:netles, Exper 't bl ethod of treatment for 
to determlne the most ~Ul a e m t be deia ed too 
the primary are, ~nd ~hlS ~=: :~::~d t~~ writer, ~I Is it 
long. The questlOn as develo ed on the western side 
likely that the body of ore t t P bulk j" This depends 
of Tulloch Creek w.ll pay to rea m but its mode 
not only on the adctualttm

f 
co~te~:io~f co;~:~ is a limited 

of occurrence a.n cos a ex r ' 
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amount of gossan on the weste 
we.tern adit, but the bulk ofrnt:lope ol."'ned up by the 
consequently the metallur ical e ore IS primary, and 
a.nnot be neglected. Th gto proble~ looms Jarge and 
the facilities for eoono . e ,nt.tage available is large' and 
of. With a maxim IDIC mllllDg are not to be lost'si 
level of Tulloch Cr~::k of a~out 370 feet of backs from f~: 
the forma.tion really ,~n a WIdth of, 8ay 80 feet 'f 
ad ta carrIes values ove '.~ f ' , 1 

. van ges are obvious Timb . b]"'" ull width the 
-tiOD of power naturall' de er IS a ~ndant . The ques~ 
Cr~ek, in the vicinity ~f t1:a~~s consIderation. Tulloch 
relied on for more tha ll~e, can probably not be 
througho t th none S Ulee-head th hue year, although it I on e. averaga 
~ve a systematic record ke WOll d be adVIsable to 

differ~nt periods of the pt of ~he water available at 
qUesti?ll of a permane!:ar'lanOb~lOuSly, then, when the 
.at~ntion will be have to be~' ~ ~s under consideration, 
:tDlle Creek offers oerta." ~rec e elsewhere. The Four
out it is undoubtedly ~ :h va~t;ges for a small plant, 
be. necessary to turn in th e 1 son RIVer that it will 
pomts visited by the w 'tee future. The average faU at 
m" ld rI r according t . 

b-' ~ou appear to be a.b~u 0 aneroId read-
-<Jfantlty of water available wot 1~0 :eet to the mile. The 
'C) the year. The alternativ u e am pIe at all seasons 
.. elves at once are (a) t.he esta~I:,,~thodtS fgge.ting them
on the WIlson River and t S 1!le!l 0 a power-station 
treatment plaut at the mine ~au~IIllsslOn of power to the 
a tre~tment plant on the 'Vils~I/ the transport of ore to 

It IS, however, too earl . ment of a permanent !a:!.tet to consider the establish-
~~garded a. sufficiently d~velo~edT~e ore-body cannot be 
Ion of a complete I t warrant the construc 

large. tonnages as w~l a~e capable of dealing with .uch 
'Workmg costs to am" necessary, 1D order to reduce 

Th . mlIDum. 
e questIon, then nat 11 . 

1Imall plant should b; erec~d Y S;,rIses as to whether a. 
1;hat as soon as ever a. body 0' .• often does it happen 
'On a property which will - f oXldIsed ore is opened u 
up without delay to trealaih for treatment, a plant is p!t 
C6.ntrated on the extraction IS do~e, and all energies cou
Wlh llldbe likely to return a fe:ndivi~eat:ent of that which 

o ers. Meantime the' en s to anXIOUS share 
110 a bl prImary ore wh' h . -mena e to treatme t . lC 18 not quite 
:,mstit~te. the true fact~r ~: n;f\e~~ although it really 
or ultImate success Wh c t e company depends 
!~eated oxidised or~ i. go~~ t:e :~:;" accesaible and easily

e more complex primary ~re nhas e problem ~f treating to be faced In earne.t , 
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the shareholders, elated with the dividends received. 
become disheartened at the prospect, not only of no fur
ther dividends for a time, but of impending calls, rendered 
necessary by experimental work on tbe primary ore and 
then alteration of plant to economically treat the same, 
and the doom of that company is sealed. The picture is 
not an ima.ginary one, and has unfortunately been exempli
fied in the past history of mining in Tasmania . 

Such can never be said of the Mt. Lindsay Company, 
and it i. refre.hing to find .. company with a body of high
grade ore wl!ch oould be very cheaply mined (by open-cut 
method. if lesired) and economically treated, rasolutely 
resisting the temptation to be premature, preferring to 
devote their energies to resolutely opening up and expos-
ing the ore-body for sampling and valuation, with no pro
spact of immediate returns, since there i. no output of 
tin ore. A policy of careful prospecting is especially to 
be commended in the case of such a. large ore-body· At 
the same time it is possible to imagine too much caution 
being used. A small prospecting mill would be extremely 
useful, not only for treating by degrees some of the free
milling ore available, but for crushing bulk samples of the 
primary ore from different portions of the ore-body, 
and so getting a far truer idea. of its real value than could 
pos.ibly be done by sampling and assaying in tbe ordinary 
way. For it must be remembered that with narrow seams 
a.nd lenses and pockets of pure cassiterite, Buch as have 
been described a.s occurring in different parts of the ore
body, accurate sampling is difficult, and unless great care 
is exercised, assay values of samples taken in the ordinary 
way are apt to be misleading. However, a sma.ll mill can
not be erected merely to act as a sampling machine, 
although it would render valuable service in that respect. 
power is available for such a prospecting plant, especi
ally if water were reused for dressing purpo ... · On the 
other hand, with the only transit methods available at the 
pI esent time, it is realised that the erection of even a 
tlmall unit would be extremely costly, on account of very 
high packing charge., a wooden tram being available for 
about 4 miles only, a cordoo track remaining to be tra
versed for the remaining 11 miles. At the same time it 
mu.t be realised that the mine cannot be regarded as fully 
developed, and the time seems scarcely ripe for improved 
means of transport a~ this stage. 

\Vith regard to development work in the immediate 
future, the ore exposed in the portion of the formation 
east of Tulloch Creek, known as the south-eastern ore-
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body 1 is of such an encoura in 
ther exploitation Th d gIg nature as to warra.ut fur-
greater depth tba~ tha: alr:

ve 
apment o~ this body at a. 

true nature of the pr' ady exposed J~rgent, that the 
. lIDary ore may be ] d f 

WInze sunk even to 25 f t d' I se ose, or the 
this work is to be carr' dee /sc O&es suI ides. Whether 
driven from lower do~: t~n ro~ a s~aft or from an adit 
body at a depth is a m t:a c~e to mtersect the pyritiC' 
consideration. Th" 'd a d r or, the company's careful 
. . k' e OXI lse ore IS so ft '"h 
In sm mg would be ra id" so . Lt at. progress 
~nle.ss ~indered by watei a::tg the S'Ulph1de,s were met,. 
In smkmg a winze from th om the experience ga.ined 
this trouble is likely to b e south-east adit, ouly 25 fee4 
hand, driving in the ha:d asl:~ry real one. ~n the other 
lode would be costly When:b CO~lI~t!"Y to Intersect the 
p~eted, however, it i; scarcel e IDltlal wor~ was com· 
d.lfference in cost of upkee ~ n~essary to pomt out the 
tlllual hauling of water ~t:;h e tW? caseS'. The con
amount of ore which w~uld b he dralsmg of the large 
when placed against the extr et · an led from the shaft, 
same level from an adit ac Ion of the ore above the
is not. the only conside;a:~~w :~~a~ly that -fi~8t cost alone 
pany 10 making its decision. Ie must gUIde the com-

Although a survey will he ne 
of opinion that an adit . f od cessary, the writer is firmly 
sufficient backs to make ~t m erate .lengt~ would expose 
additional advantage of I worth. while dnving, with tbe
on the outskirts of th p.rospectmg the mineralised zone 
oi b e mam ore-body The I o' ven y a moderate am u t f . . arge tonnage 
has already been referredo ~ 0 backs WIth such a width 

Another matter in co t' . 
ore-body, althou h alreadnec 

,lOP Wlt~ the south-eastern 
this report,(l2t) gma be y d~scuss~ In another part of 
Although in the tlue .. :;;am f bnelly referred to here. 
enrichment of tbe gossan ~ 0 t ~he term no secondary 
of the gossan would actu:~l a e~ lllace, yet .one ton 
one ton of the ori in I Y. Yle more tID than 
was derived This is gb ~ SUlphide ore from which it 
fic gravity ~f the g~a;~~S on account ?f the lower speci
oxidation and removal f t~ the. s:u1phlde,. owing to the 
actual tin content rema~ e pyrItIC matena.l , while the 
be. carefully borne in ~:d c~~stant. This fact needs to 
estimate the probable value of t~ny aUempt be made to 
the known value of the 'd' d e pYr1ti~ material, using-oX! 100 as a gUIde. . 

(I") l'ftk page 110. 
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One other point may be referred to in connection with 
the sa.me portion of the ore·body. Reference has already 
been made to the rich veins of tin oxide met in opening 
up the gossan. These are not formed in the gossan by 
any process of secondary enrichment; hence it is equally 
likely that they will be found from time to time in open
ing up the sulphide body. 

A matter of great importance is the thorough sampling 
of the ore-body as at present opened up, and a complete 
record of the assay resulte of such samples to be kept for 
reference, a.nd to be added to from time to time as develop. 
ment work proceeds. The need for ca.re in such sampling 
has been touched on. Above all, the sampling should be 
done systematically, and not in any irregular manner. 
The writer would suggest that such samples be taken over 
regular widths of, say, 5 feet. The effect of such a sys· 
tem would be to lessen the risk of unintentiona.l "salting" 
-()f sa.mples, by including too much material from the nar
row rich sea.ms of cassiterite which occur through the ore· 
body. Any unusually high result obtained would at once 
be apparent, and a check sample could be obtained to 
verify the result or otherwise. It should be remembered, 
too, that even negative results are of considerable value, 
and should certainly be recorded, as well as the more 
favourable results. A complete series of assa.y results 
systematically recorded, will be found to be of extreme 
value, and will largely decide the exact planning of futUre 
development work on the primary ore. 

In conclusion, the writer is of opinion that the Mt. Lind· 
say ore-body is one of great promisf'.. Although the com
pany has carried out a good deal of prospecting and 
development work on the formation under considerable 
difficulties, stin, owing to its great size, it cannot yet be 
regarded .. by any means fully developed or in a fit state 
for a mature opinion to be given as to ita future. 

It i9 hoped that some of the explanations and sugges
tions offered may be helpful as a guide in planning 
future work, and that future work will bring the company 
the success it deserves. 

Reference must be made to the possibility of a second 
ore-body being found on the lease. Brief mention was 
previously made in the preliminary report published some 

months ago. 
When examining the bed of Tulloch Creek above the 

Mt. Lindsay ore-body, the writer was one day struck by 
the presence of shrubs foreign to the slate country with 
ite clay soil, but which had be_ert frequentlr, noticed on 
the siliceous granite country, the so-called f gra88-tree " 
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and H cutting-grass." An investigation revealed the
presence of an intrusive dyke of granite-porphyry, whose: 
presence had previously been unsuspected. The appr~xi
mate position of this is shown on the accompanyIng 
plan.(130) A further examination showed the presence or 
some dense magnetite in some of the altered slate, and in 
the thick scrub on the eastern bank of the creek, some-
10 chains north of the outcrop of the main ore-body in 
the creek, some highly pyritic banded material was dis
covered in situ, showing biotite in the groundmass. This. 
locality &hould certainly be prospected, as it is not unlikely 
that a parallel ore-body may be discovered, which may 
or may not carry tin values. 

One matter which bas proved rather puzzling to some 
on the field is the alleged absence of any alluvial tin shed 
from the Mt. Lindsay ore-body. It is contended, and 
justly, that since the creek has cut through and denuded 
such a large portion of the ore-body some tin oxide must 
have been derived from it. The writer is doubtful whether 
such has been carefully prospected for. Tulloch Creek 
itself, with it.9 steeply graded rock bottom, offers no 
encouragement (or the lodgment of any quantity of 
detrital matter, and it is not very surprising that very 
little alluvial tin has been discovered in this creek. Where 
it enters Four-mile Ct-eek, however,(lSl) which is a tribu
ta.ry of the Wilson River, there is an al1uvial flat, a.ppar
ently not of any great extent. This creek does not appear 
to have been prospected, but it is possible that some of 
the tin oxide. shed from the Mt. Lindsay lode may have 
found a lodgment under these more favourable conditions~ 
The flat is certainly wen worth prospecting. 

Another portion of the lease which should also be pro
.,pected, is the eastern portion, on the eastern fall of the 
tIOuth-east spur, and near the western boundary of the 
adjoining section, 5200)(. 

Afagnetite and pyritic material were found on thia 
boundary by the writer.(''') 

(3)- ROSEBERY PROSPECTING COMPANY, NO 
LIABILITY. 

This company holds 318 acres, comprised in the follow
ing mineral sections: -5552H, 80 acres j 5553H, 78 acres; 
5554H, 80 acres; 5832),1, 40 acres ; 58471f, 20 acreS j and 

(130) Vide PlAte VI. 
(I~I) Vide Plate II. 
( I:M) Vide descril'tion pf Section b200v, page 108. 
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. ht 1250 w for 10 sluice-20 cres-aud a water-rIg_, - . ' 
!i93h., a .. to the Wilson RIver. 
heads on a creek flowlJ~g 10 5552M. two men were employed 

On one of these S6?~lOns, ein' informed that no work 
.at the time of my VISit, and b g f the others these were 
whatever had bee~. dOlle on any 0 , 

.accordingly not v""ted.. 'tuated to the east of the Wil-
This group of sectIOns ~:1 . nd the Huskisson, both 

son River, and betw~n t a ~v:: ;osition of the sections • 
tributaries of tb~ Plefan. I (133) on the accompanying 
is shown apprOXImate y ~n Ynd were only connected with 
map ; th~y ar~ not c~a~~ b a bearings taken by prismatic 
other pomts 10 the e Y·t" had been fixed. 

t points whose POSI Ion . k wn 
>compass 0 . I d tin-bearing formatIOn DO 

Section 5552M me u . es a The mine is; situated abo~t 3 
as the }on. Merton Mme. rtb t of the Pieman River 
miles (in a direct line) hno . -eats. of the Wilson and 

. b' d e near t e Junc Ion f t suspenSlOn ~ rl g . cent! was reached by a ~-
Pieman RIvers, .and ~nl\il ~~out io miles distant, crosslllg 
track from R~Dlson e, T wards the end of 1912 a 
the Pieman R:lver by ~ C~?i n ;'iver by the Government, 
bridge was bmlt over t e co~~~ucted for 2! miles from t~e 
and a corded pack-tTr~k b . dge referred to crosses the W.ll
bridge eastwards. . e rib 't )"unction with the Ple-

R · f w chams a ove 1 S . 
son Iver a e '1 b d the Pieman suspenSIon-
man , and abo~t i-.ml ~he eK~: ~{erton tra.ck branche~ off 
bridge. At th,s pOkmtto th StanleY 'River and Mt. Lmd-
from the mam trac e 

say. .. the track where the cords 
From the 2t mlle-1?~m~ o~he mine f'ollowing a blazed 

end, it is about. 3 rot es 0 , . 

track. ... d tones and a few chams 
The tin occurs 111 S.11unat;t sa~h S ser 'en tine and basic 

north of their junctl.on Wlt~ ~bed 0114) The section 
Devon~an rocks prevtru:~e s:~i%ent~ry Silurian . roc~s, 
comprises members 0 robabl limestones, descnbed III 
slates sandstones, ~nd p t (U~) Serpentine does not 
anotb'er part of t~lls rep°:O~th_western corner peg being 
appear in the sech~m, tr:h tact. The sandstones a.nd 
within about 2 chams 0 e CtO~k varies from north 880 
slates are fossiliferous; thde ;. n e th at from 550 to 650. 
east to south 800 east, an tp tOU d west and dip south 
The average strike is about ea~h:: to a ~hite sand, the 
at 600 . The sandstones wea 
'Slates to a yellow or brown clay. 

( 13"1) , rid.- Plale 11. 
(,3 1) 1'M,' page 18, et 8(:1/ . 

(I:IS) nJ-e page 61, et Ill'". 
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( The sedi~.entary rocks form a ridge bearing a little north 
o west, rlSlllg to a height of about 750 feet above sea
level, or about 150 feet above the flat in which the exact 
contact between serpentine and sandstone,' h'dd Th' 'd 'd' S 1 en. 18-
1,,1 ge IS lss~cted by several creeks Bowing north which 

owtverd uflUlte ~ form a main creek, which bends north: 
wes an ~ws mto the Wilson River. Osmiridium has 
been found In these creeks, which head in the serpentine 
coun~ry to the south, where there is a well-marked rid 
~~n11ln~ nearly east and west. North of the sections fro~ 

e rna,In creek ref~rred to, a fairly high rid e of sedi
~=t~bneds occurs, WIth a general trend paraU:l to those 

rl e . 
The work done on the section consists of several surface 

trenches towards the eastern end of the Mt M to 'd a d't d . . er n rl ge 
11 a 1 nven west from this end of th > d'ts d . e spur, a.nd two 

ad} nven south-west from the northern slope of the 
n ge. 

Tin was discovered in March 1911 by MAD M 
ton, an? a reward section of 80 acr~s applr;d for' ~r-
~~r;;;nilsto:a~e~~u;.d :hl~t the property was within 10 mil~ 
40 acres could be 1U e

ted
, and consequentl.y not more than 

gra.n as a reward sectIOn. 
There appear to be two distinct units represented 0 th 

property- tal lode: formation, (b) detrital formation, n e 
. (a) Lo~e-lormattOn.-T~ exact nature of thi f t' 
IS not qUite clear, as little work has been done

s uorm~ ~on 
Padretssent'd The underground work lMs been carrie~ on ~ye 

1 an crosscuts. 
No. 1 a.dit (w~ich would be more correctl termed a 

~r~sscutf SInce It IS driven across the formatjo~) has bee 
q nven rom the northern slope of the spur, from a oin~ 

bout 50 feet, below the summit of the hill It h Pb 
1:;~en ~~ea b~~rillgt of. 2250 (south-west) a distallcea~f ~8~ 
d' . th se Imen anes here strike north 800 west and 
a;{ t:u at 550, so the. ma~n drive cuts across them ~t an 

S
'lg : Thle approach ,s 20 feet in length through soft 
1 unan sates ad' 2 J 

adit is driven 'thr:ug~a:~rt:! anles:
t ~f ~verb~Tde~. The 

mal character for 75 f t h n s nes 0 qUlte nor
At this poi t d' ee, w er:e an modis-ed zone is met. 
f .n a nve was put III to the south-east for 4f> 
o~~yI ~:tlll:~~m:ads' quT,hteiS .drive h~bdl collapsed at the time 

. ' InacceSSI e. 
tio~h~ ~a~n ~~this. no~ in what is called the /I lode-forma.-

ad it' ex~nd; f~~ al~o~hI! ~o~a~~t:o~u:a!~e~ Ii; ~!:t f!: 
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the entrance, a. drive has been put in for 90 feet on a 
bearing of 3080. The formatio~ exposed conSIsts of slates 
and sandstones, but Dot of the normal variety. The sand
stones are hardened and contain abundant cavities 
of quite irregular sha.pe, and encrusted with black carbon
aceous material. The cavities always contain irregular 
ridges of points of hard sandstone projecting, but with no 
.sign of crystal form, nor are any negative crystals to be 
recognised. The cavities occur not only at this point, but 
wherever the formation has been opened up. They are 
sometimes filled with sand, and sometimes with angular 
fra.gments of sandstone, evidently derived from the walls 
.of the cavities as weathering has proceeded. These angular 
fragments are sometimes cemented into a breccia, although 
never very massive, iron oxide having evidently pla.yed 
.an important part in the cementing. The cavities are 
sometimes lined, f,rtquently on the upper 8Ur/a('('s, with 
lignite. 

The zone is wet, and the sandstones quite black with 
impregnations of carbonaceous material. Tin is said to be 
present throughout, in small quantities; pyrites was 
noticed. 

At a point about 5 chains north-west, and lower down 
the hill, a second crosscut called No.2 adit was driven on 
a bearing of 2130 for 340 feet, The slates and sandstones 
here dip south at 650, and strike north 880 east. The 
backs available would be about 100 feet. No driving has 
been done east or west. 

For about 14.0 feet normal ' sedimentary rocks were 
encountered, fossiliferous slates and sandstones, blue slates 
predominating. Then oxidised material was met with. 
Cavernous white sandstones, containing some carbonaceous 
matter and seams of lignite of varying width were met. 
This belt is said to cany a little disseminated tin oxide. 
\VaLer was noticeable, the seams which carried lignite 
apparently forming drainage-channels for surface water. 

The last 60 feet was driven through hard sandstones 
and quartzites. In places the sedimentary has been con
verted to q\lartzite by introduced siliceous solutions, 
minute prisms of crystalline quartz being developed on the 
walls of small fissures. A little disseminated pyrite waS 
noticed, and also some cavities o~ approximately cubi~al 
outline suggesting the oxidation and removal of pynte 
crystals. . 

At one point bare-Iy showing above the floor of the dnve 
-the cap of what appeared to be an intrusive rock Wa.8 
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noticed. The rock: is much d . 
thoroughly kaolinised ' ecomposed, bemg 90ft and 
distinguishable in th~ P::t~c~e8 of fresh quartz are still 
much too decomposed rrna rIa, and although the rock is. 

or exact dete . t' . to represent a quartz- or h . rmIna lon, It appears 
Porphyry The p p ~ry, or perhaps a granite-• . occurrence . ' fi ' 
a connection with an a 'd ' IS SIgn! cant, and POlUts tG 

Cl Ie magma. 
In this adit several nar . 

?srryi.ng galena were no~~~ ve~n\(up to 1 jnch in width) 
mg With that of the sed' t' s. rl e and dIP correspond_ 

lrnen anes. 
This hard quartzite and d t ' , 

in small amounts thrall . san Salle IS saId to carry tin 
said to be mOre favour!~el.t, though the softer material is. 

Fr.om a point several h . 
aud near the eastern b c alliS south-east from No. I ad it 
3) h~d been driven fo;u:b:~l tciot~e rction~ an ad~t (No: 
repaIr, and could not b . Be: ThiS' was In bad 
material passed throu h e examIned U1 detail, but the 
already described nor g I afpeared to be similar to that 
~ard sandstone ~ith ~:n~:!:9 .and sandsto~e~, and some. 
mg carbonaceous material d I.t;egular cavItIes contain_ 
This has been driven fro' an 5&1 to carry fair tin values 
ridge, where it is cut thr m t~leb south-western slope of th~ 
The bea.ring of the adit iso~~20 y one branch of the ereek. 
t~~t thiS' ad it was continued to· 16~uFsequent reports show 
VISIt, and that lignite sea .. eet after the writer's. 

ms were 1 n tersected 
In the approach to this d" ' 

inch in width was cut co a It.a vem of galena of about 1 
and dip of the count;y-r n~rmmg apparently to the strike 

In addition to the undZ~ ;oun 
deal of surface trenching \ bd work referred to, a good 
trenches having been cut t as . een done, seven or eight 
of the ridge, from about t tov~nou~ po~nts along the crown 
these trenches disclose a .Jhams m length. Although 
~aterial, no further infor:~~l erable ~mount of detrital 
tlon was to be gained from \~on regarchllg the lode-forma_ 

With regard to the lode fern, , 
avaIlable seems to point to th or:uatlon, the information 
zone probably approachjn e act ~hat ~here is a wide 
heen subjected to alterati~ 100 feet In WIdth which has 
been slightly mineralised th n, a~d whIch appears to have 
had mineralisation been . ~oug out. At no point noticed 
seen in situ, but it wO~~dense. Nowhere w~ tin oxide 
through a wide zone d appear to be dIsseminated 
a little pyrite. The' t n P.~ob~bly ~o be associated with 

In OXI e IS saId to be always grey 
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to reddish-brown in colour, and always extremely fine. It; 
would consequently be difficult to save in actual working 
operations. 

The association of tin with basic igneous rocks appears. 
at first sight to be rather anomalous, for we are accus
tomed to associate it with granite and acidic rocks. How
ever, when it is remembered that both the basic and acid 
rocks of the district are derived from the same parent. 
magma it i51 not so strange. And if the decomposed igneous. 
dyke-rock referred to above be really a quartz-porphyry. 
as it appears to be, then the genetic connection of the 
deposit with the granitic rocks at depth is fairly well 
established, 

The ore (if such it may he called) is really a hardened 
sandstone. The writer is of opinion that during the final 
stages of the consolidation of the magma. which gave rise 
both to basic and acid rocks, gaseous solutions were 
expelled, and finding their way through some minute 
fissures or planes of weakness gradually deposited their 
metallic contents, This probably took place subsequent to 
the consolidation of the basic rocks which have given rise 
to the serpentine. 

There is nothing in the nature of the ore to indicate 
whether in certain zones the metal will be concentrated,. 
i.~., whether certain zones of enrichment are likely to 
occur. They mayor may not occur. There is some reason 
to expect, if the assumption made with regard to the mode. 
of origin be correct, that richer veins may be met with in 
the course of exploratory work. On the other hand, the 
introduction of cassiterite may have taken place without. 
the formation of any very rich veins of sufficient size to be 
of economic value. I am given to understand that in pro
specting the detrital matter, and alluvial in the creeks,. 
no nuggets or rich specimen pieces ha.ve b'!:en located. 
which justify the assumption that such rich veins do actu
ally occur in the ore-body, 

It is the mining engineer who by careful sampling and 
assaying can decide the matter as to whether the tin is 
too widely disseminated throughout the hody to be of any 
economic value. 

The development work carried out up to the present> 
time is limited, but apnears to have been justified by pro
spects obtained from alluvial in the creeks, and from the 
surface detrital matter. If, however, from actual assay 
value51 of samples systematically taken by a competent man 
over the whole ore-body, as already opened up, the com-
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pany has not good reason to believe that certain zoues are 
likely to carry payable tin . then further prospecting work 
in the hope of finding enrichments is scarcely to be recom. 
mended. 

(b) The StannijerQus Detrital .Matttr.- The surface
trenching carried out on the property has already been 
referred to. Although it gave little real in formation of 
value with regard to the lode-formation, it showed that 
there exists a large body of detrital matter which carries 
a certain amount of very fine tin oxide, along the Mt. 
Merton ridge. The depth varies considerably, but seems 
never to have been systematically determined over the pro
perty. The work carried out, however, would seem to 
indicate that it is from 2 to 10 feet, with a general aver
age of about 4} feet on the summit, and 2 to 3 feet on 
the slopes of the spur. This" wash" (as it has been 
caUed) is reported to be tin-bearing throughout, and it 
has heen shown to extend well beyond the boundaries of 
the section. 

The formation has been described as a true alluvial 
drift, in which the tin has been collected and concentrated 
by water action. 

The writer cannot agree with this view. An examina
tion of the material exposed in the various trenches snows 
that no foreign detrital matter is represented j all frag
mental types present are to be seen in situ in the workings. 
While most frequently the material is a white sand with 
no coherence, where fragments of rock are present they 
are subangular) and no more rounded than could be 
accounted for by ordinary weathering agencies. Again, 
in the undisturbed ~ections afforded by some of the 
trenches, the detrital material exhibits no signs of strati
fication. The solid pieces lie at all angles, and Bre mixed 
indiscriminately with finer ma.terial and sand. I am 
informed that there is apparently no concentration of tin 
values in the lower layers of drift. 

The writer is of opinion that the formation is simply 
the result of the action of atmospheric weathering agenCIes. 
Throughout the district, wherever the Silurian rocks are 
expoaed at the surface they yield subangular fragments 
and non-coherent white sand, if sandstones, or clays if 
.slates are predominant. The writer holdS' that the sedi
mentaries have weathered in situ, and that little trans
portation and redistribution of material has occurred. 
The material from the highest parts must gradually find 
its way down the slopes, and so a slight concentration is 
likely to have taken place, the lighter material being car-
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. d off first the heavier remaining in close proximity to 
rtle The cover of button-grass and other veget~ .. 
I s source, , . However If tion would reduce this action to a mllllm."~. , . 
t ' disseminated through the ongillal r~ks, thiS 
1ll were d dIg penod would slight concentration exten e over, 8 on h . d e 

b bl be sufficient to make the tIll values of t e resl u 
pro a oYbl hOgher than those of th- Qriginal rock from apprecl& y I , 
which they were derIvedo h th 

But the point should be emphasised that alt10u
YI 

0 ~ 
~ode of origin is different from that of a true a UVla.~ 
drift the formation may neveI1:heless be amena.b~~ JOt th a,. 
same methods of trea.tment which would be app Ie 0 

body of alluvial washo 0 0 0 0 re. 
The writer cau give no opllllon as to whether tID 18 P t 
t · fficient quantities to pay for such trea.tmen . 

sen In su bef ffi' t d tu u'e avail-Much work is necessary o~e, su Clen a td The 
able to enable a definite oplUlon to, be forme . 
detrital formation could be systematically prosPb:ted bl 
methods usually employed for alluvial, shafts or rest 0 

determine depth and values. Th,e extremely fine na ure 
of the tin is likely to militate agamst.buccess" et 

mOth d to power it seems Impractlcable to g 
\V I regar , d' would 

water on to the property, and storage, an ~ump:ug 
robably have to be resorted to, reuslllg t.all-wa er. . 

P Inadequate transport facilitiea would also :00 a serI~~s 
drawback if it were decided to get any machlUerty on h e 

t The methods of access at the present lme ave proper y. 
already been referred to. . 

t o I to be given first considerat.lon However, the essen 1& s 

would be- 0 t" b compe-(a) Careful and systematic prospec lllg yo a. f 
tent man w determine extent of detrItal orma-
tion and its actual tin values. . 

(b) Experimental work to d~termine what proport~on 
of the actual values could be saved, aud w a.t 
would be the best class of p'lant to effect the 
maximum recovery. . 

The theory that the formation is tr."ly a detrItal one 
formed in ,itu, and not by transportatIon and water-con
centration, is likely to mean- .' l"k I to be 

( ) Th t the extent of the formatIOn IS 1 e y 
a fa.rge , although tbe depth will probably be 

limited 0 0 Oil d d on 
(b) That the value of the formatIOn WI epen h 

the (still unknown) e~tent and value of t e 
underlying lode-formation. 
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If any further surface prospecting be carried out, it 
lIhould be remembered that the tin content of the detrital 
maLler is a factor of the underlying lode-formation. If 
rich local concentrations be found in the former, there 
will be a high incentive to active prospecting of the lode
formation in that particular locality. 

(4)- OTIIER WILSON RIVER SECTIONS. 

Referring to the other sections taken up in the same 
locality, and which are shown on the plan accompanying 
this report, being informed that no work of any kind had 
been done On them, the writer ~id not visit them. 

These are Sections 55741£, 75 acres, and 5575M, 80 acres, 
applied for by J. A . Lawler and T. Brosnan, and 5576><, 
80 acres, and 55771£, 80 acres, applied for by T. O'Shea and 
,J. Lawler. These sections appear to have been taken up in 
the hope that payable tin-bearing ground might be 
proved in the Rosebery Prospecting Company 's sections. 

I could not hear of any tin values being shown to exist 
'On the sections. However, they are all situated near the 
junction of the serpentine with the Silurian strata, and 
conditions therefore, may be considered to be in a gen
eral way similar to those on the reward section, and some 
of the remarks made on the OCcurrence in that section may 
be found applicable to the other sections of the group. 

(5) SECTION 4771M, 39 ACRES. 

This section is charted in the names of E. G. Roberts 
and N. Conroy. It adjoins the Mt. Lindsay consolidated 
lease on the west, being on the western slope of the 1.1t. 
Lindsay spur. About half the section (the northern por
tion) is granite, the remainder being occupied by members 
of the Pre-Silurian sedimentaries, hardened and altered 
owing to their proximity to the granite contact. The 
junction is appro}{imately marked by New's Creek.e,lIa) 
.A small branch of this creek, heading just below the Mt. 
Lindsay western adit, has been worked for tin by sluicing 
with water brought by a short race from New's Creek. 
The quantity of ground available was small, both in extent 
and depth, but some good tin was won, mainly in the 
fOTm of subangular nuggets, many of which showed 
attached gossan. From an examination of the class of 
detrital material in the tailings-heap, and the descrip-

(136) rid/" Plates ll. arid VI. 
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tioD given of the nature of the tin oxide wou, the writer 
is of opinion that it was derive~ from veins in the Mt. 
Lindsay ore-body . The small creek referred to here flows 
along the capping of this formation. 

About 5 cha.ins from the western boundary of the sec
tion a trench bas been cut which exposes a mineralised 
zone about 80 feet in width. -Little has been done 
beyond removing the overburden for a width of about · 
4 feet to a depth of- 2 to 3 feet. The surface overburden 
consists mainly of boulders and fragments of granite and 
abundant quartz-tourmaline. 

The ore-body exposed consists of alternate bands of ore 
and country-rock, varying greatly in width. The general 
strike appears to be about north 800 west) and dip almost 
vertical, in places south at 800 to 90

0
. 

The ore as exposed is mainly primary, with a partial 
oxidation of pyritic minerals in places. On the south 
side the ore is characterised b) t.he presence of magnetite, 
much of it very dense granular magnetite, with appar· 
ently no sulphides, merging gradually through magnetite· 
biotite· pyrite, into true pyritic ore. In some bands horn· 
blende is developed, and siderite was noticed. Garnet 
and other lime silica.tes are present in some of the residual 
sheets of country.rock. Fresh arsenopyrite was noticed 

in places. 
The presence of magnetite was noted over a width of 

about 60 feet. 
The pyritic ma.terial carries pyrite and pyrrhotite, with 

hornblende and biotite, and is cut through in different 
directions by veins ca.rrying quartz, chalcopyrite, and 
fluorite, up to It inch in width, and in addition, tourma· . 
line was noticed in one or two of the fissures. A little 
g08san is developed in the northern part of the trench, 
from the oxidation of some of the pyritic ba.nds. 

A more detailed description of the ore·material does not 
seem called for here, as it is is similar in all respects to 
that exposed on the adjoining 1.U. Lindsay lease, and fully 
described elsewhere. Both magnetite a.nd pyritic zones 
Are typically developed. 

No cassiterite was noticed, nor was any information 
available as to tin values. There is good reason to believe 
tha.t it is present, as the typical mineral8 of pneuma.tolytic 
origin are developed. There can be little doubt but that 
this is really a continuation of the Mt. Lindsay ore-body. 
Between this trench and the Mt. Lindsay boundary the 
existence of the formation has been proved by an occasional 
.shallow prospecting hole. 
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. (6)-SECTION 4998M, 20 AC 
This section also h RES. 

adjoins the ~ eld b~ E. G. Roberts and 
been done. ~hoperty ~revlOusly described N N. Conroy, e area mel ud . . 0 work has 

~o:~~~~s~er:el~:r~:~t 0Tfh ha:~e~:Jn~af::nl::J t~:ere tbeing 

hes in th .' e potential v I ex reme 
body in~ r:s,ble/ontinuation of th: u:r~f :the property 
so, but the sec IOn. It is doubtful . mdsay ore
scrub at th surface 18 covered with al whether It does 
outcrops. e present time, which efTec:o~ Impenetrable a y conceals all 

(7)-SECTION 4772 

P 

The section bearing thO M, 41 ACRES. 
. J Quin I' IS number was p . the 1I:t Ln. d t " of irregular sha revlOusly held by 

Robert.; se:t~0:aY47~{'"" on the wesre, a~~rtg adjoining 
With the exc~pt' -M on .the south-;'est. onroy and 

or two h II IOn of a httle cle . 
boulldaryS a ow excavations of smaflrm,g of scrub and one 

J no work h b SIZe on the 
consists &1 st . as een done Th . western 
Silurian se~l:nent"nttrely of conta~t_me:a~rea hmcluded 
the extreme north~~es, with a small patch o~rp IC . Pre-

we~t corner, just cr:n~o::"j, an~ another in ~:n~~t~~ 
n the western b d OUD ary. 

boundary of 4694 Jun ary (which also forms th 
brief mention (''')¥. 18 a contact deposit h' he eastern 
by burning the scru~eyond the clearing 07 :c. d~1 erves no work has be d ma area __ en ODe on th 

(117) V"de e 1 Plates II. Illid VI. 
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deposit, which is but 2 or 3 chains from the granite con
tact, in the altered slates. Much of it is covered by 
impenetrable scrub, and the few isolated outcrop. avail
able for inspection render a careful examination or 

detailed description impossible. 
The striking feature is the banded nature of the deposit, 

.some bands of country-rock being completely ~placed by 
introduced metallic and non-metallic minerals, others only 
altered and partially replaced. The strike appears to be 
north 300 west, dip about vertical. The outcrop of the 
altered zone appears to be about 10 chains in length, 
and 1~ cbain in width, although this includes many bands 
of country-rock. The genera.! type of alteration is simi
lar to that observed in connection with the M.t. Lindsay 
ore-body, although the alteration does not seem to have 
been so intense, there being a very much smaller develop
ment of metallic minerals for the same width of altered 
.zone. 'Magnetite is developed in the western portion of 
the outcrop, a.na sulphides on the eastern, a.s nearly as can 

be judged. Garnet is well developed ill some of the residual bands 
of country-rock, and probably other lime silicates are 
present. No micr,",copical examination was. made. Pyrite 
and chalcopyrite were noticed, with biotite in the ground
mass, and in some specimens siderite was present. Horn
blende is well developed, and many loose pieces were 
noticed of ironstained aggregates of weathering mica. 
A striking feature, and one worthy of special notice, is 
the pres'ence of tourma.line, in aggregates of long radiating 
prismatic crystalS up to 2t inches in length. Many such 
pieces were noticed amongst the surface detrital matter; 
m one place a 2-inch vein of quartz.tourmaline was 

noticed. On the outskirts of the mineralised. zone on the east, and 
within Section 4772M, is a well-defined dyke of quartz
tourmaline. This varies in texture; one variety having a 
granitic texture, in which are phenocrysts of glassy quartz 
and radiating aggregates of tourmaline forming pseudo
morphs after felspar, in a groundmass of finely black 
and green tourmaline a.nd granular quartz. Anothsr 
variation shows no felspar pseudomorphs, but crystals and 
scattered irregular aggregates of black and green tour
maline in a quartzose groundmass. This material is some
times cut through by fissures filled with crystalline bla.ck 
tourmaline. The dyke has a strike of north 35° west. 
Neither in the dyke nor in the main formation was any 

.cassiterite observed. 
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The formation appears to be 
~eplacement deposit which h ; contact-metamorphic 
lllvaded by so]utio~s c . as a ter consolidation been 
Whether tin is present . a.rry~ng qu.artz and tourmaline 
~o have heen favourable 1:O~~tsC~~8~. <?onditions appea.; 
109 may prove that it is prese ~ ,r uctlOn, and prospect_ 

n 10 payable quantities. 

(8)-SECTION 4694.. 40 ACRES. 

. The section is now vacant b ' 
m the names of F. J. Bail ~n ut was pr~viously charted 
on the west tbe section ju!t de d Pb Jd· Qumn. It adjoins 

Nearly the whole sen e J 4772)1. 
'00 area. of the t' . gram J although there i sec Jon 15 occupied b rock~ on the east. . s a smaH area of Pre-Sil . Y b . rn side of tJ t' UrIan 

emg about 3 cbains insid 1e sec lon, the junction 

:'o"udtl~e,,::ni;~r:Fo~ro:;m:::ly ~a;:~et~:J:~nitbo~I~~rr~li~e; 
SIluTlans. e section 18 a tongue of Pre-

The contact-metamor h' 
r.n the preceding sectio~ ~ replacement deposit described 
~ne of this section, and ex~~r~ on t~e eas~rn boundary-
• 0 work has been done 0 th n dS 

8 ~ ort distance into it 
New's Creek c ts d' n e eposlt here. . 

nort~-east to sou~h_w~gonal~y .througb the section from 
a~luvlal tin. The gra.de 'ot~h Its bed has yielded some 
tlvely flat here, and the sha : creek-bed being compara
a body of wash was formed ~ dOft~~e valley allowing it 
payable tin. The smaH fl ' n . IS was found to car ' 
have been worked for a tts ~n eIther ba.nk of the cree1 
an average width of abouetgl._h o~ about 10 chains, and 
to have been from 2 to 3 feet"2"i

cballl
. Th~ wash appears 

of overburden. The bott ~ depth! WIth about I foot 
appears to have been lar e~m. IS: gralllte. The tin won 
sub-angular nuggets srI y In the form of rounded and 
amount of finer mate~:I'-y ;~ small size, with a certain 
Dot be ascertained Th . ~ e:cact amount won could 
round~ quartz-to~rmali:e wbs IdIS comrosed largely of 
sentatlves of the Pr S'I . ou ers, WIth some repre 
d 

. d e- 1 unans . d -
enve from the dist' t .' an gravel and sand 
About 2 cb . In egratlOll of the granite 

. ams west of th k . 
III ~otten ~ranite, exposin a e :ee a trench. has been cut 
18 mcb.es 10 width st 'k,g q artz-tourmahne vein about 
~sual variety, carryin

Tl b~rh north 13
0 

west. It is of the 
In aggregates of fine gneedleco blaT~ and .green tourmaline 

_. e stams of iron oxide 
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indicate that pyrites would make its appearance at no 
great depth. A careful exa.mination failed to reveal the 
presence of cassiterite. 

On the southern boundary of the section (and the north
ern boundary of 572hl), 12 chains from the south-eastern 
corner-peg, are some very old workings. A shaft has been 
sunk on a qu~rtz-tourmaline vein in gra.nite, to perhaps, 
20 feet. Being in a state of collapse it could not be 
inspected, nor was it possible to tell the depth of the 
shaft. The vein appears to be .bout It to 2 feet in 
width. Many pieces scattered round the collar of the 
shaft were broken and examined. The quartz-tourmaline 
is quite of the usual variety, but no cassiterite was 

noticed. 
About 1 chain north of this a shallow trench had been 

cut, but was almost filled with debris, and revealed nothing 

of interest, 

(9)- SECTIONS 5720 .. , 40 ACRES ; AND 5721>., 
40 ACRES . 

These are adjoining sections, the western boundary of 
5720M coinciding with the eastern boundary of 5721M, 
They also adjoin the previously described section, 4694M, 

on the SQuth . 
Neit.her section is DOW held; 5720)0{ was previously 

charted in the name of E. G. Roberts, 5721M in the names 
of E. G. Roberts and N. Conroy, and later both were 
beld by T. C. Simpson. Members of the Pre
Silurian series form the bulk of the rocks, although 
along the northern boundary tongues of granite 
intrude a distance of 2 or 3 chains in two places. 
On the boundary dividing the sections, and about 
3 chains from its intersection with the northern 
boundary,(38) some rich tin ore was won from the alluvial 
in a small branch of New's Creek, which flows diagonally 
(north--east) through 5720M. The writer was informed 
that about !-ton of tin oxide was obta.ined from this one 
isolated spot, within a. radius of about 15 feet. Practi
cally no fine tin was got, all being in the form of speci
men pieces, generally in granular masses, angular and sub
angular in form. It is stated that the largest nugget 
found weighed 75 lb., and tbat other large pieceS! were 
also found. The ground was very shallow alluvial (a.bout 

ll~ Fidl' Plates Ii. and VI. 
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18 inches in depth) d . 
water brought b ' an was sluIced with the h I 
Ie th f Y a small race f b • p of ng rom a.nother small b t ut a few yards in 

PracticaHy no t' Tane 1 creek. 
-creek, and nOlle r::m w:;: ~btained from lower down the 
work at an seems to havegber up, but in spite of this no 
8~urce of the deposit Teen done to try and locate t 
tl.n oxide has been discuh~~ro~abl~ mode of origin of thh~ 
glve~ for the belief that th e ,sew ere,(u.) and reasons 
!h vem or series of veins qu~t tmI has been derived from 
at eo contact of granite with sla~e c ~~. &; :and, and along 

ne, or two points in sIulcin,' Ie as been exposed 
A httle prospecting work . g . 

as there is reason to b r IS certalOly warranted he e 
will be located with' efleve that the source of th t

r
, 

de ·t III a ew yard f th e III 
pOS! was found. S 0 e spot where the 
In the northern rt' 

won. from a small tr~n~~n o~fJ72,h{ some alluvial tin was 
a tl,me parallel to the north ew s bCreek, which Hows for 
specWlen tin w ern oundary H 
for. 2" to 3 chai:: o~~;' a !:i:eek-b~r! h~ ~ been e~;ip~eod 
.strlpplllg exposes a ai h . um wIdth of i·chain Th· 
the. creek following gth: jtu: flnction ?f granite and slat~S 
ag~lll there may be veins alo~on, ThIs suggests that her~ 
which the tin was derived. g or near this contact, from 

SO?1e prospecting work h b . 
~orkIngs are very old d as . een carned out but th 
lng of the alluvial. , an appear to be prior to 'the work~ 

The shaft sunk 0 th 
;:;::n t~:fe:,!~~in~g o:e o~ ~~~n:~'?h, b:~;:~n ~:s stction 

retween this sbafta~~ t~e:ling kwith the I~tter :';:i~~Y 
ound IS another very old sh~~ee where, the alluvial wa~ 

appa.rently sunk on anoth t, now qUlte collapsed b t 
gramte . er quartz-tourmaline dyk .' IU Th elnt'e 

. eoo sections deserve some further 
POInts indicated, prospecting itt the 

. (10)-SECTION 5163>1, 40 ACRES 
Section now vacant·· . 

:,ork w.as being carried ~~evlOus holder, S . . n. Smith. No 
I S g:amte, which occupies 'all ~:ut ~~-tblrds or the area 
~Ctl0~1. The southern a. ,e no .ern. portion of the 
JunctIon between ign p rt IS Pre-Sllurlan slate tb _
___ -.::..=.::..=.::::::~~~~e~0~u~s~a~n~d~8~.~d~imentar k'. e y roc s bemg 

('») Vide page ] 17. 
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approximately marked by New's Creek. No ore-bodies 
are known to exist, nor could I hear of any tin being won 
on the se<:tion. A fine section is afforded by the Stanley 
Reward race, which at the New's Creek inlet (water
right 914w for four sluiceheads) exposes the actual con
tact between granite and slate, showing clearly that the 
slate is .older than the granite, for the latter has hardened 
and altered it at the contact, and sent out intrusive 
tongues into the sedimenary rocks. 

(ll)-SECTIONS 5082><, 40 ACRES ; AND 5083><, 
40 ACRES. 

These sections have a common boundary I and adjoin the 
previously described Section 516311 on the west and the 
Stanley Reward Section 133M on the east. Both were 
charted in the name of C. H. McKendrick. 

Granite occupies more than three-quarters of the ar62, 
the southern portion of each section comprising Pre· 
Silurian sedimentaries. 

New 's Creek flows in a general westerly direction. 
through both sections, closely following the contact 
between granite and slate in Section 5083. Along this 
creek small flats occurred at various points, which ha.ve 
been worked for alluvial tin with satisfactory results to 
small working parties. The amount of ground available 
was limited, and has now been mostly worked out, although 
a few small patches remain untouched, 

The amount of tin won is not known. It occurred mostly 
in the form of small to medium-sized rounded nuggets, 
with some fine cassiterite-

(12) - SECTION 3743 .. , 74 ACRES; E. WILSON AND 
R. G. HALES. 

This section adjoins the Stanley Reward section, 133M, 
on the north, The Stanley River flows through the section 
from north to south, and is joined about 5 chains from the 
southern boundary by Castle's Creek from the north-west. 
The rock throughout is granite, The section includes a. 
strip of alluvia.l ground along the banks of the Stan:"y 
River, and more along Castle's Creek, both tin-bearing. 
The flats along the river are likely to carry good tin values; 
the depth of wash is reported to be from 2 to 6 feet, but 
its extent is very limited, and it is doubtful whether it 
will prove payable, unless worked in conjunction with that 
occurring on the Reward section. 
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The width of the alluvial ground here does not appear 
-to be more than 3 or 4 chains. It is heaviLy timbered, 
and its extent has not been clearly determined. The grade 
of the river is still very flat here, and as in the sections 
further south, the tailings would need to be elevated. 

The ground along Castle's Creek was rather more favour
ably situated, and has been worked for an average width 
of about 1 chain for a length of 6 or 7 chains. I under
stand that some good tin was won here. The bottom is 
granite of the usual type. The depth of wash appears 
to have been about 3 feet. 

The wash consists almost entirely of well-rounded quartz: 
tourmaline pebbles and boulders of various sizes. Both 
green and black tourmaline are present in tufts and radiat
ing aggrega.tes, frequently forming perfect pseudomorphs 
after feJ spar. In some of these fair tin was noticed, but 
the large majority of many pieces broken at random from 
the various tailing heaps showed no tin, even under the 
magnifying glass. 

.Mr. Waller,(UO) in referring to this section said : U They 
have stacked 1000 tons of quartz-tourmaline boulders, a 
considerable proportion of which carry good. tin. I took 
a sample from several of the richer boulders, and sub
mitted it to Mr. W. F . \Vard, Government Analyst, for 
assay. The return was 11'5 per cent. metallic tin. This 
specimen st.one is of all sizes} from boulders 2 feet in 
diameter down to small pebbles. A small prospect of tin 
can be got on the shovel by cruShing almost any of this 
quartz-tourmaline stone, but it would be too much to 
expect it to be all payable. After crushing a large num
ber of pieces of stone, I have come to the conclusion that 
when no tin is visible the stone will not a9 a rule carry 
more than 0'2 per cent. oxide, while a good deal of 
it contains less than this. \Vhen tin can be seen in the 
stone at al1, a good prospect may be expected. It has 
been suggested that the whole of tliis wash would pay to 
pnt through a battery, and to test this I sampled the stone 
carefully in bulk. This sample was taken in duplicate, 
and the result:a came out identically the same, namely 0'5 
per cent. met.aBic tin, equal to 0'7 per cent. oxide. This 
result is lower than I expected, but it confirms me in my 
opinion that most of the tin is contained in the richer 
"Stone, in which the ore can be seen by the naked eye, I 
do not think that it would be advisable to put the whole 

(1-40) " Rf'port Oll th e PI'031'l!eh. 0 :' tilt' Sladey River TinAcld/' by 
G. A. Wall er (1001), puge U. 
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- The rich stone should. 
of the stone through the batte~y· . hand_sorting, while the 
be separated fr?m the bar~?n y 
alluvial was belllg worked. taken by the writer, b~t an 

No further samples ~ere over the heaps forced ~lm to 
examination of many pieces 'ority of boulders did not 
the conclusion tha,t t~e la.r~~ n:.~~t therefore it was very 
carry visible ?aSsltente, a to attempt to treat .. the heaps. 
unlikely that It would pay 

in bulk. still occasional patches of allUVial 
There remain fair tin, but these a.re small m 

un worked which carry 
extent. 

20 ACRES · AND 4752", 
(13)- SECTIONS 4~ghicRES. ' 

. . in 374314, described above, on 
These vacant sectIOns, ad6~eek flows diagonally through 

the north-west. Ca~tle S . a continuation of the sn.:all 
them and along thIS creek

d 
15 'bed under the precedtng 

alluvial tin-bea.ring fl~ts esc~ected in places, and the 
section. These ba.ve eeiec~: of ore seems higher; other
proportion of sp~clmen p tl similar character to that 
wise ,the wash IS ~hee~:Cte~t of ground likely to prove
descrtbed above. 
payable is small. 

ACRES· 0 S. DAVIS. 
( l4)-SECTION 3953 .. , 79 , .. . h _ 

.. h etions descflbed 111 t e pre 
This section adJollls t e sa d adjoins 3743)( on the 

ceding paragraph on t~e e~st! :n are the only rock-types 
th Granite and Its aCle 

nor . . f 
represented,. throu h the eastern portlon.o 

The Stanley River flows If development of allUVial 
the section, and trere 

15 a fue~y narrow width, and u~hn 
along the banks, 0 compar~ been done. In the nor _ 
which no work appears t~ av: I' some work has been 
western corner of ~be sectIOn, rt~~~:er~a.line vein, locally 
d ne on a. stanmferous qua. 
c:Ued If Castle's Lode." t I features of this ore-body 

The minera.logy and stru~ urae.n ) It remains to refer 
have been describe

k 
dd elsew ere. I ' 

to the actual wor one. . f tin ore in Cast e s 
f . ch speCImens 0 It The occurrence 0 .[1 • the ad'oining spurs, one resu 

Creek led to prospectmg m of thlis ore-body by Mr. W. 
of which was the dIscovery 

(141) ViM rp. 64, 66, aUII 108. 
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Castle in 1903. Aneroid readings show the elevation a\ 
the intersection with the northern boundary of the section 
to be 1280 feet above sea-level, or nearly 600 feet above 
the Stanley Reward flat. 

A good deal of trenching has been done, and an adit 
comprising over 140 feet of driving, and it is a matter for 
regret tha.t such efforts were not attended with the suc. 
ceSs they.deserved. 

The lowest trench noticed was at a point 270 feet below 
the northern boundary workings. This trench is in decom
posed granite, and does not cut the vein. 

A little higher up i. another trench which is of doubtful 
value . Abundant quartz-tourmaline boulders, some of 
large size, and subangular, are exposed, but are probably 
not in 8itu. A shaft sunk a few feet was full of water . 

About 3 chains up the hill another trench exposes a nar· 
row quartz-tourmaline vein of about ] 5 inches, bearing 
apparently north 200 east. The trench and pot-hole sunk 
are full of water. 

A few chains higher up the hill still , what appeared to 
be the outcrop of a large quartz-tourmaline formation was 
discovered. This (according to anetoid readings) is 1125 
feet a.bove , ea-level. The general strike is apparently 
north 150 east. A Jittle work was done here to expose the 
ore-body, which is enclosed in decomposing granite, but 
the supposed outcrop cut out suddenly, and was assumed 
to be only a huge boulder. Work has been carried on all 
round it, and apparently a short crosscut baS' been driven 
beneath th*;l outcrop, but exposes granite only. The width 
is irregular, but as much as 12 feet in places. Most of 
these workings are filled with water. 

A trench has been cut about 3 chains north-east from 
here, still disclosing loose frag-ments of quartz-tourmaline, 
while 12 chainS' up the hilI in a direction north 150 east 
some further work has been done on an outcrop. The 
strike here appears to be north 500 east, the exposed out
crop being about 50 feet. The widt h of the body i. about 
9 feet, and dip vertical. A trench has been cut on either 
wall of the main vein, to a depth of 6 feet, for 12 feet 
in len~th } leaving the main quartz-tourmaline mass stand 
ing. This has then been cut through by a trench 
across its width , sunk to a depth of at least 15 reet . These 
workings also were filled with water and debris, so the 
exposed face could not be examined at close quarters . 
'Some rich specimen stone was exposed here, and there 
w~ encouragement to continue prospecting, judging by 
thIS exposure. 
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About 110 feet distant in a direction .north 30~ west 
f here and 50 feet lower down the hIll, &n adit was. 
d~:n to intersect the ore-body- An approach of 1.2 feet 

t arA an adit driven for 90 feet on a. beanng of 
was cu I • h' h h numerous. ] 180 30' through rotten gramte, W IC S. ows. . 
narrow fissures cutting the ~ranite in vanous dlrectlOns~ 
These show slickensides, showmg there ~Ias be~n some m01e() 
ment . severfll narrow quartz-tourmahne v~ms were as 

t ' At 76 feet from the entrance the maIn quartz-tour
cu I'. . w. o cut At 3 feet from the floor of the 
rna me vem ....,. . f It The' 
drive it ended abruptly, being cut off b~ a .au . 7 fee~ 
width at this point was 4 feet 6 mches, widenmg to l' 
in the roof of the drive. It carries much bl~.k tour~~{:c~ 
In the granite near the ore-body. ~grega Ions 0 t d 
tourmaline were noticed. In a~dltl(:m to fi~ures no.e 
above are some fissured zones, 3 to 4 Inches ~lde, con.tal~ 
ing crushed felspars, and consisting of a. senes of mlllU 
fissures the zones now stained black. f 

At 73 feet from the entrance a. crosscut was extended. or 
20 feet , bearing 41 0 throu~h granite. Th~n on 6 a f~::r~~~ 
2890 30' a drive was carrled for 18 fe?t, at. . 

. ut 6 reet wide a.t breast heIght, wldemng to 
vem was c , I' . t II ab uptly 
9 feet below. The C!tuartz-tourma .me IS cu. 0 r 
at breast height by a. fissure, gramte appea.nng abo~e: . 

From the end of this drive another crosscut wa.s nven 
13 reet bearing 14° 30', exposing only rotten gr&~lte. f 

The8~ workings give a clue to what was not c ear l~~ 
some of the surface work. The ore-body has been fau ,. 
and in some cases at least the displacement has been con-

siderable. d h' h the 
A few cha.ins north-east from here, an 19 e! up 

hill a trench haa been cut for a length of It chain, mterr 
t" the northern boundary of the section. A vem 0 

.ec 109 . b t 15' hes but no 
quartz-tourmaline was cut, WIdth a .ou . tlD.C 1280 feet 
further work was done on it. ThIS pom IS 

above sea-level. . t 
Tt is & matter for great regret that after carrymg ou 

this prospecting work under difficult,ies (for the codnJ:Z
is covered with very thick scrub) a vem 80 broken ~n 
turbed by faulting should have been met .. It ca.rnee go~d 
tin ill places, but is prohably too much dISturbed to p Y 
for working. 

(15)-SECTION 4749 .. , 79 ACRES. 

This section adjoins the previously described. section,. 
3953 .. , on the north. It is well within the gramte area. 
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The ~rench on .the southern boundary has already been 
deSCribed. A. htUe shallow trenching has been done a 
!~w chat,ns lll~d,~ the so~thern boundary to try ~nd locate 

Castle 8 VelD, but WIthout revealing anything of value 
Apparently this is the only work done on the section. . 

(16)-SECTION 280"" 80 ACRES. 

A~joiniD:g Sec.tion 4749M on the north-west this section 
also IS entIrely lD granite. A lode was reported by Mr 
G. ~. Waller as occurring on the northern boundary of th~ 
section, ~nd thre.e attempts were made by the writer to 
locate. thiS, .but.lD the absence of a guide it was found 
to ~ ImpOSSIble lD the almost impenetrable scrub. Aneroid 
readmgs on correction showed 2030 feet above sea.-Ievel at 
a spot which must have been close to the northern bou'nd
ary, and whic~ has been shown approximately only on 
the accompanymg plan. I am informed that no work at 
all has been done since Mr. Waller 's visit . He (i402) 
reported : • f Another lode has been found on the boundary 
between the northern section [753>1 1 and Section 280", 7 
ch~llls from the north-east corner of the latter. This lode 
strIkes 300 west o~ north, and is exposed for a width of 
4 feet,. though thIS may not be the full width of the 
formatIon. Some of this stone carries a. little visible tin 
a.nd a. saz;uple taken. from t.his yielded 0·9 per cent. metalli~ 
tIn. It 18 not possI~le to Judge of the value of this forma
tton tIll more work IS done: The lode is situated right on 
the top of the spur, and IS 1400 feet above the alluvial 
workIngs In Castle's Creek. Should it prove a payable 
lode there are excellent facilities for mining it cheaply to 
& great depth by means of tunnels." 

(17)- SECTION 5006", 40 ACRES. 

This ~ction !,djoins the Stanley Reward Tin Mining 
Company 8 SectIOn 134M: on the east, and was previously 
held by D: W. Albury and W. F. Maskell , but has now 
b~n forfeIted. There is a. strip of alluvial ground rUD
DIng through the section approximately north-west and 
south-east a few chains wide. I am informed that no tin 
ha~ been .loca.ted. The alluvial is not very promising, 
bemg denved fr.om slate country, which occupies the whole 
area of the eectlOD. 

(14'') Op. cit., p. 11. 
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(18) - 3985 .. , 20 ACRES; D. W. ALBURY AND 
W. F. MASKELL. 

The section adjoins the Stanley Reward Tin Mining 
Company 's Section 133M on the west. It includes about 
14 acres of alluvial ground, forming part of the Living
stone Creek flat. This creek flows through the north
eastern corner of the section. Messrs. Albury and Maskell 
also have a water-right for 4 sluiceheads-3 heads on 
Livingstone Creek, and 1 head on another creek on the 
flat. A race and pipe-line of about 30 chains were COll 

.trucwd. 
The alluvial ground in this section is stanniferous, so 

far as prospected, and rests on a granite bottom. The 
most economical method of working the alluvial would 
undoubtedly be by amalgamating with the Stanley Reward 
Company 's sections, and working in conjunction with that 
property. 

On the northern part of the eastern boundary the stan
niferous contact deposit described in connection with the 
Stanley Reward Company's property outcrops. This out
erop extends a short distance into the section, and mining 
operations may prove that the ore-body extends further 
westwards into the property than the outcrop indicates. 
A long trench has been cut on the edge of the deposit , and 
some alluvial tin won at this point, derived largely from 
the ore-body, the surface soil below the outcrop ha.ving 
been stripped and sluiced. 

It is reported that this section was let on tribute, but 
no work was being carried on at the time of the writer's 
visit. 

(19)- SECTION 41831<, 5 ACRES. 
This section was previously held by A. C. Gordon , but 

is now vacant. It adjoins the previously described section 
on the north, and Reward Section 133M on the west. 

Although the ore-body on the boundary between the two 
latter gections has been proved to exist within about 2 
ehains of the south-eastern corner, it does not appear to 
continue into the section, although .no prospecting work 
bas been done. The section is entirely on granite, the 
south-western corner being on the edge of the alluvial flat. 

(20)- SECTION 50861<, 20 ACRES. 

The section was previously held by U. Gillham. The 
main Livingstone Creek flat cut. diagonally through the 
sectioD, and occupies more than half its area. The creek-
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bed has been worked, and some fair tin won, but beyond 
an occasional prospecting hole no work has been done on 
the Bat. 

The north-eastern corner is all granite, the south-western 
on schists of supposed Pre-Cambrian age . 

The alluvial ground seems shallow, and the wash COll 

sists of both quartz-tourmaline ann ~histose rocks, fre
quently subangular. 

(21)- SECTION 4978><, 79 ACRES. 

This adjoins the preceding section 011 the nortb , while 
to the east is 3743M, also previously described, It. was 
until recently held by W. Cooper and J . A. Crisp, but i. 
now vacant. The whole of the nortb-eastern portion of the 
section includes a massive granite hill, covered with thick 
scrub. No lodes are known to occur. The south-western 
corner, however, includes about 30 acres of alluvial button
grass flat, through which Livingstone Creek flows. Some 
tin was won from the creek-bed, and I am informed that a. 
little gold w .. also got. The derivation of the gold i. 
rather uncertain: it probably is derived from some vein 
in the schist series, not far from the granite-contact. The 
tin has been derived partly from the degradation of the 
granite, partly from stanniferous quartz-tourmaline veins 
within the borders of the granite, and the writer is inclined 
to believe .from the class of tin described that veins occur 
at or adjacent to the granite-schist contact, which ha.ve 
supplied part of the" nugget" tin found. 

The Bat is .. id to be tin-bearing, but the depth of allu
vial is likely to be stnall, and from general considerations it 
does not seem to the writer likely that any great concentra.
tion of tin ore will have taken place in the flat. The wash 
consists mainly of flat, angular, and subangular fragments 
of schist from the slopes of Mt. Livingstone, with a little 
quartz-tourmafine and other granitic material. -

The bottom i. likely to be mainly granite, although the 
granite-schist contact is covered by alluvial material. 

(22)- SECTION 4977", 77 ACRES. 

Adjoins the previously described section on the west, and 
was held by the same men until recently ; it is now vacant. 

The north-eastern portion includes about 10 acres oC 
alluvial flat, the north-eastern corner being cut through by 
Livingstone Creek. The creek-bed here has yielded " 
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little tin . The remarks on the source of the ~in and on 
the nature of the fiat, made in connection wlth 4978H, 
apply equally to this section. Th~ central, weste~n, ~nd 
southern parts of the. property ~re In broken, ~eavIly tIm
bered country, occupied by RChlsts and quartZItes of pro-
bably Pre-Cambrian age. . . 

Crossing the northern boundary of the section. lS t~e 
contact-deposit of iron ore descnbed elsewhe~e In thlS 
report. (''') So little work bas been done on It that. tbe 
full extent of this formatIOn IS not vet known, as It IS 
mostly covered with thick scrub. It fo~s a b?ld outcrop, 
however, and in the northern part of thls se~tlOn, a. small 
prospecting adit has been driven for 85 feet mte. thiS out
crop. It passes for 50 feet through firm clay Ironstone, 
then through 10 feet of brownish black, clayey gossan, 
and finally 25 feet of soft yellowish white clay. . 

On the outcrop, which here appears to be 120. feet ill 

width haematite is predominant, sometImes m~lve and 
bande'd, and very often r~diating: It me~ges In pl.aces 

. into yellow, earthy limomte, w!llle magnetlte sometImes 
occurs in masses and granular aggregates. 

On the south-western edge of the outcrop two or thr~e 
shallow potholes have been sunk, sh~wi.ng that there IS 

about 2 feet of detrital matter, conslstmg of fragm~nts 
of schist, quartzite, schist replaced by quartz-~ourmahne, 
and a few rounded quartz and quartz-tourmalme pebbles. 
The bottom is schist. 

Abundant fragments derived from the outcrop are scat~ 
tered on the surface in all directions. . 

On the northern boundary of the section, 3i chams west 
of the south-eastern corner-peg of 4~58!" a small outcrop 
of radiating haematite with magnetIte 18. exp?sed, but no 
work has been done to open it up at thls POlDt, and the 
width of the outcrop is hidden. 

(23)- SECTION 4958 .. , 79 ACRES. . 
This section adjoins Section 497714 just. descrlbed, on 

tbe north, and w .. last held by O. S: DavlS. The upper 
end of the Livingstone Creek allUVIal Bat extends. for 
about 10 chains into the south-e~stern part of the sectIOn, 
wbich is about 1 mile north-west of the Stanley. Reward 
sections. The alluvial Bat has a steeper gr.ade at Ite upper 
end sneriod readings showing an elevatlon of 900 feet , . 

(lOJ ride page 101-104. 
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a~ove sea-level, or 200 feet above the level of the Stanl&J' 
Rlver at the Reward workings. The fiat is partly covered 
by very thick scrub at its upper end. 

LIvmgstone Creek flows diagonally through the section 
!L0d marks 3:pproximately the line of contact between grau~ 
Ite and SChIst country J the former occupying the north
east~rnJ and the latter the south-western, parts of the 
sectlon. 

The iron ore deposit described as occurring on the north. 
erll boundary of 4977M extends also across the southern 
boundary. into this section, where a little work has been 
done on It. Two or three chains north of the southern 
bO~lDdary of the ooct~on a small prospecting tunnel has been 
drlve~ for .6~ feet mto the outcrop, which here forms a . 
l~w rIdge rlsmg about 30 feet above the level of the allu
vlal flat. This drive extends through hard haematilte 
nea~ly ~ll showing radiating structure, resembling tour: 
malme m fonn. Both fine and coarse radiating forms were
noted. There are a few rather earthy bands, some narrow 
brown clay seams. 

A few fe~t north of .this drive is a band characterised' 
by soft. whlte saccharoldal quartz, intersected by black 
man~amrerous veinlets. This has already (14") been 
deacrlbed. 

A sample was taken from here and sent to Mr. W. F. 
Ward, Government Analyst, to be assayed for tin. His 
report was" No tin." 
Ab~ut 3t chains north-north-west of this drive the out 

crop IS very bold, ·the surface having been cleared and 
strlpped over a small area. 

The mineralogica.l composition pf this formation its pro
bable mode of origin, and possibilities have been described 
elsewhere. (145) 

(24)-SECTION 3902-93"" 75 ACRES. 

Brief reference only need be made to this section' it is 
not now held. It is situated to the south-west of S~tion 
134M, and partly adjoins that seetion, 

The Stanley River flows through the section. 
. A little tin was won from a small alluvial flat with the 

aid of water. brought by a race from Cruncher Creek. 
There can. be httle doubt but that this tin was derived from 
90me portIons of the older Stanley River terraces, remnants 

(144) Vide page 102. 
("') ViM pp. 101-104. 
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-of which al'& still to be seen on some of the button-grass 
'Spurs. These terraces have been cut through and the tin 
Teconcentrated since the period of uplift of the country. 

The extent 01 wash here is not likely to he great. 

(25)-SECTIONS 57261<, 80 ACRES ; NORTH 
PARSON 'S HOOD. 

Situated on the summit of the spur connecting the Par
.son's Hood Mountain with the Meredith Range, is a group 
of sections, shown all the accompanying plans,(lo&!l) none 01 

which are now held. The above is the only one on which 
any work appeared to have been done in the brief time 
available for inspection. This section was prbviollsly 
charted in the name of H. D. Marsh. The section is very 
inaccessible, and difficulty was experienced in finding It, 
owing to the blazed track being quite obliterated in many 
places by the ravages of bush fires and undergrowtb. The 
section is reached from the Stanley Reward property by 
following the main track to the Upper Stanley for about 
5! miles, and turning off in the vicinity of Section 3950:-
93:M by an old blazed track, which ascends the steep spur 
by the most direct route, irrespective of grade. The sum
mit of the spur by this track is about It mile from the 
turn-off on the river. This turn-off is 810 feet above the 
Stanley Reward (the .. heights being determined by cor
rected aneroid readings), while the summit of the spur is 
1620 reet above the same point, or 2310 feet above sea
level. 

During the ascent the abundance of quartz-tourmaline 
was striking; many of the fragments were angular, and 
had evidently not travelled far from the veins and dykes 
from which they have been derived. 

The summit of the spur is fairly free of timber on the 
section worked. being covered with button-grass, although 
a little further north is some almost impenetrable bauers. 
and cutting-grass scrub. 

In the sbort time a.vailable, the writer's examination of 
the section was necessarily somewhat hurried. The summit 
of the spur is gently rounded in the fashion so typical of 
weathered granite hills. The work done has been mostly 
on the eastern fan of the rounded summit, and consists of 
a good deal of surface trenching and two shafts. 
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A few cl:ain~ inside the northern boundary a trench 
about 2 cham8 lD length has been cut, exposing a narrow 
quartz-tourmaline vein striking about north and south. 
No tin was visible in the stone. 

A few chains south another trench has been cut to a. 
depth of 4 feet 6 inches. Abundant quartz-tourmaline 
shows in the trench, but does not appear to have b,~en 
exposed in situ. Two chains east of this is a trench 1 chain 
~n lengt~, which again does not yield any very definite 
mformatIOn. In the same locality a sbaft haSl been sunk 

'~rom the top or a small spur. This could not be examined; 
It was in a state of disl'Ppair. without ladders and no rope 
was available. Judging from the beaps at 'the collar of 
the shaft, it is probably about 30 feet in depth , and seems 
to have been sunk in decomposing granite. on a quartz· 
tourmalin~ vein, the width of which is probably not mOre 
than 18 mches or 2 feet. No tin could be eeen in the 
stone, although many pieces were examined under the 
magnifying glass. 

A short distance south is another trench reveral chains 
in length, which exposes several quartz-to~nnaline veins 
varying considerably in width . ' 

Twenty.five feet from the upper end of the trench, which 
is in granite, is a quartz.tourmaline vein 4 inches in 
width, then. 6 inches of granite., al1 .... ther 4-inch vein, 3 
feet of gramte, and a third quartz·tourmaline vein 5 inches 
in width. A few feet further east i!:! a quartz.tourmaline 
vein .of 2 feet 6 inches in width, separated by 18 inches of 
grallite from a second 2 feet 6 inch vein of similar char
ac~r. Th~s appear~ to be the most important exposure in 
POlllt of stz.e, and It has been exposed for a few feet in 
d.epth. Th~ ston~ v~ries som~what in texture, being at 
bmes fine .lD grain-sIze, varymg to coarse, and consists 
B;lmost entIrely of .quartz and green tourmaline; very 
httle black tourmahne was to be seen. The tourmaline 
is always. in aggregates of fine needle·like crystals; fre
quent stams of iron oxide indicate the presence of pyrites 
at no great depth. The stone sometimes shows minute fis
sures, roughly parallel, filled with tourmaline. The strike 
is. from due north and sou~h to north 150 west. Many 
pIeces were carefully exammed, but no sign of cassiterite 
was seen. As a check, however, a sample was broken 
across the 5 feet of vein·stone exposed (two veins each 2 
feet 6 inches), and submitted to the Government' Analyst 
for assay, who reported /I No tin." 
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About 3 chains south of this trench another shaft has_ 
been sunk. No informa.tion is available here. The deptbJ 
is possibly about 30 feet. 

Half a chain east is still another trench exposing abun
dant loose angular pieces of quartz-tourmaline. 

The work done Oll the section shows that much of the' 
qua.rtz-tourmaline scattered on the surface is derived from 
a series of approximately parallel veins of variable width .. 
The original idea that this was one large lode-formation 
several chains in width has been dieproved. It is a matter' 
for regret that the prospecting work carried out in such an 
inaccessible locality was not rewarded by some richer find . 
than seems to h~ve been the case. 

A large number of pieces of quartz·tourmaline vein·stone· 
were examined from the different exposures made, but 
in no case was any cassiterite seen. The only sample taken 
(that from the widest vein exposed) showed no tin on assay_ 
,!he fact of no tin being observed does not, of cour se, prove 
Its absence, but it seems to discredit the idea that much 
rich tin ore exists. 

Although the class of stone appears extremely favour
able for tin, little hope can be held out that if it is not 
present near the surface it will be found at a greater 
?epth, for no theory of secondary concentration by leach
mg from the upper portions of the veins and redepositing 
at lower levels can be postulated. 

(26)-UPPER STANLEY SECTIONS. 
No claim is made to an exhaustive examination of these 

sections having been made. No work was being done at 
the time of the writer's examination, nor could he learn of 
any having been done since Mr. Waller'e inspection in 
1903. 

A number of sections (now forfeited) were taken up here 
along the Stanley River , between 5 and 6 miles north of 
the Stanley Reward sections, and over 800 feet higher. 
There is a limited extent of alluvial ground here, the aver
age width for a length of ahout 20 chains heing appar
ently between 2 and 3 chains. The reported depth of 
wash is about 2 feet to 2 feet 6 inches, with about an equal 
thickness of overburden. From information received, Mr. 
Waller (1017) estimated the average value of the wash at 
about 10 lb. per cubic yard. The grade is very flat, and 
hence the question of elevating the tailings would need 

(111) Op. cit., p. 15. 
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consideration in the laying out of work. Power could be 
obtained for a small plant from the upper reaches of the 
Stanley, which is here, however, a small stream, except in 
rainy seasons, when the Bats would probably be flooded. 

A little work was carried out, though little now remains 
to show the nature and extent of this work. A race 
appears to have been brought up in one place, although 
little ground has apparently been worked. 

Although tin-bearing ground does exist here, the main 
drawbacks to successful working apoear to be (a) limited 
quantity available, (b) flat nature of the ~round and river
bed, (e) liability to floods, (d) inaccessibIlity. 

The lastnamed is a serious drawback, and bas proved 
one of the chief deterrent,s to work in this part of the 
.field. 

(27)- MINOR'S CREEK ALLUVIAL. 

No work was being carried on in this part of the dis
trict, although some tin has been won in the past from the 
bed of the creek. Minor's Creek flows inLe the Stanley 
River from Parson's Hood, about Ii mile above the Stan
ley Reward sections. In many places the fall of the bed is 
steep, and it is quite choked by abundant huge granite 
boulders. Undergrowth is extremely thick, rendering pro
'Spacting difficult. Here and there throughout its course 
for a few yards there are comparatively level patches, and 
wherever these occur they appear to be extremely rich in 
tin. In addition to moderately-fine tin, abundant speci
men stone occurs, all of stanniferous quartz-tourmaline, or 
nuggets derived from that variety. 

Mr. Waller (1-18) reported: fI A small patch was worked 
some t.ime ago by a prospector named Minor, and he is said 
to ha.ve obtained six bags of tiu from a piece of ground 
20 reet in length." 

This was in the lower portion of the creek, a few chains 
.above the Stanley River. In the upper part the bed rises 
steeply, and is choked with boulders, as described above. 
At a point about 580 reet above the Stanley Reward flat, 
and apparently iu the eastern portion of Section 5005')( (the 
boundary could not be found, and consequently the exact 
position could not be located), a tributary creek joins 
Minor's,. Creek from the north, and here some work has 
been done. 

(I") Op. cit., p. 14, 
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A spring dolly was erected, and appar~ntly some of th& 
richer specimen stone was crushed by thIS crude method,. 
and ground-sluiced. The main ~reek .has been wor~ed for 
a length of 1 chain below the JunctIOn, and a YoI.dth of 
,-chain. Along the branch creek a length of 6 c~alDs has. 
been worked for an average width of about !'Ch~lll. The 
boulders consist almost entirely of quartz.tourmalIne, many 
of which were seen to carry tin. From the abundance and 
angular nature of specimen pieces obtain~d here the pare~t. 
lode cannot be far distant, and the WrIter ,wonld unheSI
tatingly recommend prospecting in this locahty. . 

It is probable that other small patch.es of allUVIal occur 
at various points along the creek whIch may pay small 
parties to work, but in no locality is the extent llkely t<> 
be large. 

The amount of tin won from the creek could not be 
ascertained. 

(28)- MEREDITH RIVER SECTIONS. 

On the accompanying general map ~nd mineral chart, a 
group of sections is shown about It mIles west of th~ Stan
ley River, on the head of the Meredith River, a trIbutary 
of the Pieman. 

No reference is made to these sections in the earliel' 
reports on the field, nor could any information be obtained 
on the field as to whether any work had been done on t&~. 
One group of IO-acre sections appears to have been taken 
up in about 1890 for gold. A few y/~ars later B: group of 
SO-acre sections were taken up for copper, sIlver, and 
associated minerals." 

No sections are being held here at the present time, but 
a visit was paid to the locality. The country is covered 
by button-grass, excepting in the watercourses, where t~.ere 
is generally heavy scrub. The rocks represented ar~ schIsts, 
quartzites, and slates, presumably .of Pre-C8mbr1a~ age. 
These are cut through in all directIons. by small velDS of 
white quartz. This is asumed on eVIdence sta~ed else
where in this report to be derived from the Devoman gran
itic magma, and to belong to th~ hydr?-thermal stage of 
the intrusion. Such being so, it IS posslble that gold and 
other metals may be found. 

In the course of his examination of the locality as 
charted the writer found no trace of any work whatever 
having 'been carried out. The river systems are cutting 
their way down through the old peneplam, but the accumu-
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lations of wash are small both i~l extent and depth, and 
.consist of sub-angular t~ angula.r fragments of purely 
local derivation. 

<{29)-SECTION 5092"" 40 ACRES ; E. G. ROBERTS 
AND N. CONROY. 

'This section adjoins the Mt. Lindsay consolidated lease 
'00 the south and west. The Mt. Lindsay spur occupies 
most of the section, while Tulloch Creek passes through the 
north-eastern corner. About 10 chains of this creek is 
included in the section. No work has been done nor is 
allY lode-formation known to outcrop on the properly. The 
rocks represented are members of the Pre-Silurian sedi
menta~ies, altered owing to the granite intrusion. The 

. potent~al value of the property lies in its proximity to the 
Mt. Lmdsay lea... The Mt. Lindsay ore-body outcrops 
between 2 and 3 chains of the north-eastern corner and 
the. ore-body appears to be dipping south toward; this 

...sectIon at ahout 750 . 

(30)-SECTION 5200"" 40 ACRES. 

Previously held by J. Stubbings. This section adjoins 
the Mt. Lindsay lease on the east, the head of the South
east Crook flowing through its south-western corner. The 
Tocks included in the section are entirely Pre-Silurian con
-tact-metamorphic sediments, so far as known. No work 
'~ad been done at the time of my visit, although it is quite 
hkely that the Mt. Lindsay ore-body will b. found to 
-extend into its south-western corner. On the southern 
ooundary of the section the slate appeared to strike north 
-640 west, and dip south at about 750, and carried a little 
pyrite. Along the western boundary, ahout 6 chains from 
the south-western corner, boulders were noticed carrying 
fairly abundant magnetite, at a point where a small creek 
flows east into the South-ea.st Creek. A chain furth-er 
north along the boundary a fragment of decomposing 
pyritic material, with biotite and chlorite, was found (pro
~ably r.presenting pyritic hornblend.-biotiu. iode
material) . This scrub is very thick here, and no outcrop 

'was noticed, but it is certain that this material is in. 8ita 
mear at hand. It should c.rta.inly b. prosp""ted for as 
-the highly stanniferous south-.... tern body of the 'Mt. 
Lindsay formation may continue into the section. 

VIII.- CONCLUSION. 

During the course of this report an attempt has been 
made, not only to investigate the general and economic 
geology of .h. Stanley Riv.r district, but to apply the 
results of such an investigation to practical conditions 
wherever possible. It remains to look briefly at the tin
field as a wholeI' and to draw a few general conclusions as 
to its possible future. 

A glance at the accompanying general map, and then at 
the chapter dealing with the mining properties, will suffice 
to sh<;>w that many mining sections shown on the plan have 
not been described in detail. The reasons for this are 
fairly obvious. Many sections are taken up on every 
promising mining field which at:"e never worked j they are 
held for a time because of their speculative possibil1ties, 
in the hope that certain properties which are being worked 
should prove successful, and if this success is not forth
coming, or is too long postponed, the surrounding sections 
are allowed to lapse. This district is no exception to the 
general rule. Many sections have been taken up on which 
no work of any description has been done. If ore-bodies 
should exist within their boundaries (and doubtless such 
do exist in some cases) no effort has been made to locate 
them. As far as possible all sections on which any work 
at all had been carried out were examined, and in addi
tion, those sections which had any features which seemed 
to merit special mention. It wa.s thought that the general 
discussions of the various rock types on the field, their 
associations and posaibilities, taken in conjunction with the 
position of the sections on the geological map, would be a 
guide to their possible value, where individual mention of 
each was not possible. 

It is almost inevitable that in a district such as this, 
where the country is broken a.nd in many places covered 
with thick undergrowth, and where only two centres were 
available from which to work, that some of the work done 
many years ago may ha.ve been overlooked. If such has 
happened it has been quite unintentional. 

The Stanley River Tinfield is not to-da.y the centre of 
activity which at one time it was confidently expected it 
would be. There seem to the writer to be several pos
sible explanations of this unfortunate state of affa.irs. The 
inaccessibility of the field, and consequent transport dim
cultie&, have been partly to blame. The construction of 
the Pieman suspension-bridge and the present corded 
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track certainly improved matters in this respect, but the 
fact of having to pay £12 to £14 per ton packing charge!> 
only, from the nearest railway-station is still one of the 
difficulties which confront mining co'mpam·es and pro
spectors alike. This, combined with the fact that much 
of ~h.e country is covered with such dense scrub , makes. 
prospecting work, and consequent development of the dis
trict, expensive work. To those who are working in spite 
of this, all credit should be given. Then, again, the field 
was undoubtedly:' boomed" a few years ago, and during 
the unhealthy excitement of this time a good deal of indis
criminate pegging of sections took place. This matter 
has been referred to above. The inevitable disappointment 
which followed gave the field a setback. Then, too, much 
was expected from one property, and when after a very 
brief term of seeming prosperity this company was unfor
tUliatel,Y obliged to temporarily suspend operations, confi_ 
dence 111 the field seemed shaken. The reasons for this 
temporary failure have been referred to elsewhere in this 
report. These circumstances have all played a part I 
thhlk, in hindering the progress of the field. ' 

It is natural, then, to ask, If \Vhat of the future f" 
It must be admitted that at present the field is not suffi

ciently developed to allow a very definite opinion being 
formed as to what the future holds' for the Stanley River 
Tillfield. The writer would, however, unhesitatingly say 
that the district is one of great possibilities. He believes 
that sound reasons have been given in the course of this 
report for this belief. 

Geological conditions are favourable for the development. 
of tin ores in almost any part of the field, although special 
localities are to be recommended for prospecting. .l wo 
facts are of importance: (a) The intrusion of a stanniferous. 
magma into older sedimentary rocks, some at least of which 
had already been more or less shattered and fractured; 
(b) consolidation being succeeded hy a long cycle of ero
sion, which removed great thicknes5e9 of overlying Tacks,. 
and cut deeply into the igneous rock itself (yet not deeply 
enough to remove all the igneous and sedimentary rock 
which fanned the most likely repository for tin ores). 
Owing to this happy combination of circumstances we have 
developed on the present surface, conditions Favourable. 
for the occurrence of both primary and secondary tin ores. 
The above facts, stated only in a very general way here, 
but elaborated elsewhere, lead certainly to the conclusion 
that the field is one which offers inducements to the pro. 
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spector, The field needs and, deserves systematic prospec.t
ing ; it has been prospected. ~ a general way, b~t not III 

detail except in a few 10calItles. Any of the sedImentary 
rocks' developed on the field may carry tin lodes. The 
Silurian rocks, east of the \Vllson River, ~re known to 
carry tin in at least one locality, and are beheved to carry 
gold; other metals, t.g., silver-lead ores, may. also be 
expected. The Pre-Silurian rocks: between .the Wll~n and 
Stanley Rivers are al90 favour~ble for tlll, partIcularly 
within about a mile of the granIte contact. T1l1 may also 
be expected in the older schistose (Pre-Cambrian 1) rocks 
in the west of the area. Especially is this series worth 
while prospecting near the gra~ite contact, f,or the for~a
tion of banded quartz-tourmahne rock at different pomts 
(as, for ex..ample, on a spur of Mt. Livingstone bet~een 
5 and 10 chains west of the Stanley Reward workmgs) 
shows that pneumatolytic agencie~ have l;>een at work, 
which may well have introduced t~n ore' ~lth the quartz 
and tourmaline. Not only the sedlmentanes, but perhaps 
even more particularly th~ gra.nite it:aelf. deserves more 
careful prospecting than It has receIved. l!ndoubted:ly 
much of the specimen tin in the Stanley RIver a.nd lts 
various tributary creeks is derive~ f~om stanmferous 
quartz-tourmaline veins in the gramte Itself. Very few 
of these have been located, but there can be no do~bt 
whatever but that many others await dis~very. Wl~h 
regard to alluvial, the flat on .the Four-m~le Cree~, at Its 
junction with Tulloch .Creek, IS wort? trymg, whlle from 
its position the extenslve Har~an RIver !lat. seems par
ticularly favourahle. It seems Itkely that tID Will. he found 
here, and possibly osmiridium as well. The wnter could 
not hear of this flat being prospected. 

With regard to the future of the field, m~ch interest 
attaches to the operations of the two co~p?,nIes at work. 
In each case t,he outlook is hopeful, a.nd It IS to be hoped 
that success will attend the efforts being put forth, not 
only for the sake of the companies concerned, but also for 
the sake of the whole field . 

Particular problems facing each ~mpany have been 
mentioned in dealing with the propertIes. 

Apart from these two mines, the future of the field is 
in the hands of the proapector. 

It is unlikely that the extent of the mining field .,,:il1 be 
confined to the area mapped. The search for OSmITldIU?1 
will employ men further ,to the.south ~nd east, and. WIll 

probably lead to discoverIes of value-tm, gold, or Sllver-



Jead- in the Silurians. It is likely, too, tha.t the country 
to the north-east wiil yield tin, and perhaps gold or silver
lead. The country extending toward. Mt. Ramsay appears 
to be especially favourable, and most likely minerals of 
value will be found there. To the north, too, it is possible 
that further finds of tin may be made. 

The number of men employed in mining at the time of 
the writer's visit to the field waS' 16. Of these, eight were 
employed at lode tin mining, six at alluvial tin, and two 
at osmiridium (alluvial). At the time of writing, the 
number winning osmiridium has considerably increased. 
It is reported that 20 men are now employed searching 
for osmiridium. With the exceptionally high price ruling 
for tha.t metal it is little wonder that more are being 
attracted. 

An attempt was made to find out what the output of tin 
had been from the field, but few figures were available. 
The an-ount to the time of the writer's visit would pro· 
hably be about 45 tons of tin oxide. 

With regard to the poasibilitie. of the district other than 
mining, there are clumps of pines at various pointa along 
the Stanley and Wilson Rivers, though not in any great 
abundance. 

On the Wilson, too, several large clumps of magnificent 
gum and blackwood were noticed. The majority of the 
timbered country is open myrtle forest, though there is 
very thick under$rowth in places. 

A portion of the area between the Wilson and Stanley 
Rivers, comprising some of the southern foothillS' of the 
Parson's Hood Mountain, appears very suitable for graz· 
ing if cleared. It is well watered, undulating country, 
with a good depth of clay soil. 

The general map has been made as complete as possible, 
but although all care has been used, it is still only a 
sketch.map. The topography is, it is believed, approxi· 
mately correct, but it is qualitative, and not quantitative. 
With the small amount of information collected true con· 
tour lines could not be attempted. The heighta given 
are merely aneroid readings, check readings being taken 
wherever possible, and heights corrected for temperature 
and daily variation. No bench mark was available on the 
field , the height of the Mt. Lindsay Mine (manager's resi
dence) being fixed by readings checked several times 
between Renison Bell and the mine, other heights being 
based on this. 
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In the preparation of this bulletin the writ~r has con· 
suIted the various publications of ~he GeologIcal Survey 
in addition to works acknowledged 10 the text, but espeCl· 
ally from Mr. Ward's bulletin, "The Tinfield of North 
Dundas" (Geological Survey Bulletm No.6, 1909), ha.ve 
I received invaluable help in the eluCldatlOn of some of the 
prahl ems of the Stanley River Tinfield. . 

The Mt. Lindsay and Stanley Reward Compames placed 
camps at my disposal, while ca.rrying out .fiel~-work. I 
hereby wish to tender thanks for this hospltallty. I am 
grateful to Messrs. D. W. Albury, E. F. Cash, J. O'Meara, 
and A. D. Merton for information and assistance. 

Above all I desire to thank Mr. A. E. O'Brien, man
ager of the' Mt. Linds~y Mine .. for .his invaluable help 
on many occasions. WIthout hIS' aSSIstance I could not 
have visited 90me of the properties which were remote from 
field-base and very difficult of access. 

L. LAWRY WATERHOUSE, B.E. 
Assistant Government Geologist . 

Launceston, 20th November, 1913. 
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ApPENDIX I. 

REPOIlT OF ~l'ATE MINING ENGINEER ON STANLEY 
RIVER POWER SCHE~IJ::. 

State Mining Engineer's Office, 
Zeehun, Tasrnaniu, 

27th .1l"'ebruary, 1913_ 
Pro(Jt'ess lfeprn't. 

The exploratol'Y work has heen carried out on this J>I'operty 
during the past month, and the position is that by ammin& 
the Stanley River at a certain point l.lnd raising the water_ 
level about 12 feet, the waters of the StanlE'Y River can be 
turned into the Wilson River. 'l'he valley of the Wilson is 
cut down lowel' than that of thE' Stanley, so that a fall of 
about 400 feetl as shown by nnel'oid reudings, could be 
secured with about 4 miles of r8(."€. 

The flow of water is being measured in the Stanley River, 
and 80 far the minimum flow has been 16 Tasmanian heads 
of 24 cubic feet fer minute. This was in dry weather and 
in case of any fa I of rain the How increnscs very rapidly. 

'Vith 16 heads falling 400 feet the effective horse-power is. 
over 208. 

The Stanle).' River catchment comlJriscs an area of about 
18 squllre mIles. With a rainfan 0 ]08 inches this would 
give a continuous Bow of 353 heads of water. Hence, if 
storage could be provided, from 100 to 200 head of regular How 
could be relied on. 

Compass survey and contour lines show that the water can 
be held back at the Stanley Reward Mine to cover over 100 
acres by a dam 50 feet high. By making the dam 60 feet 
high a continuous supply of over 100 heads could

60
I believe~ 

be ,·elied on for the whole year, giving o\'er 12 effective 
horsepower. 

'fhe difficulty is that the water would Bood the property of 
the Stanley Reward Company. The company has not been 
very successful, and has now let its property on tribute. It 
may, however , place a considerable value on it if it wereo 
needed for the purpose of this scheme. 

Without close investigation I believe the cost of the under_ 
taking would be about £30,()(X). The annual cost per hors~ 
power on the 'Vest Coast is over £30 per annum, 80 that a 
very Jaq;{e sa\'ing could he effected hy a scheme of this nature,. 
after every allowance for costs of interest and working. 

The work done shows that this scheme is fully deserving 
of close investigation, and may be a means of supplying cheap 
power to one of the most promising centres on the West Coaat. 
There is, however, the difficulty with the holders of the leaaes 
on the ground, and I would suggest that an examination be-
now made of the Lake Rolleston district. If the results here 
are better or equal1y good, then it cnn be lliaced before the
Stanley River scheme; if not, the Stanley River eRn be mor& 
closely examined. 

It wiII be understood that all figures and measurements 
given above require verification. 

HARTWELL CONDER, 
State Mining Engineer. 

ApPENDIX II. 

tJXPI.ANATlON OF PHOTOGRAPHS. 
h S t of hi t lIiving-

:PUOTO. l.-Pf .pnorta;mic 'fTiethe fgOt'::nfeye Ri~~11'infield : (L. L. stone 0 or Ion a 
'Vaterhouse phC!to.) ·d of the rugged nature of the The photo. gives an I .ea 

.<central portion of the tmfield. 
A is north , Z sout.h, D east. M 
AA. Series of graDite peaks and ridget' forming ere

dith Range. 
B. Distant peak is Mt. RaD?-say. n d 'b d " 

Position of mining sectIOn, 57z6M, escn e II 

C. text North Parson's Hood. . S I 
b' P 'Hood Spur· east of tan ey ...eX. N ort arson s . 

River. . heiO'ht of nEF Pa.rson's Hood Mountam-average . '=' b t 
. l~teau 2800 f~t, F being highest pOInt, a au 
~850 feet above sea-level. 

D is granite. S·I· I te sen es K .Junction of granite and Pre- I urian sa. 
F Pre-Silurian slate. . . t· f 'wite 
EWNNR is approximate hne of Junc Ion 0 gr. 

and slate. . ) a ·bed· te t . G. Mining section, 280M .(gramte, cscrl 10 x. 
west of Stanley River. . . 

H. Position of Castle's Lode described 10 text. 
1. Distant peak: Mt. Black .. 
J. Distant peak: Mt. Murclllson . 
K Distant peak: Mt. Read .. 0: Distant peak: Moore's Pimple . 
P. Distant peak: Mt. Dundas. 
Z D· tant !seak. Mt Zeehan, 

. IS. . . Th Mt Lindsay ore-body out-L Mt LlIl say. spur. e . d t I "" 

. ~rops on both the eastern an wes ern s op 
of this SpUI'. ·t d 

NN. New's Creek: marks contact of grant e an 
slate. 

M Part of Stanley Reward race. .. J Y: Position of penstock: head of plpe-hne, Stan ey 
R ewa rd race. . 

S. Stanley R eward worklllgs .. 
ST. Livingstone Creek allUVIal Hat, which is stan-

niferous . . .. 
YVVV. Stanley River Yaney. 
R Four-mile Creek. . I . ts 
QQ. Button-grass ridge: Pre-Cambrlan sc li S , 

quartzites, and slates. . 
PHOTO. 2.-Boulders of Quartz-tourmaline from Stanley I.{.lver. 

(L. L. Waterhouse photo.) 
'I'he dark crystals consist of agregates of fine .needJili 

like crystals of ~u~maline (g:nerT:?, '~~:l)ore~:cf~l~par: 
fclspars of the ongllldl gran;. e. f ~rmaline after felspar 
is retained, the p~eu homoli tS 

0 h Sometimes cassiter-
being well shown m t e p 0 ograp . h·to dmn 
ite is present with th~ tourm~line. ,The W I groun sa 
is quartz. Scale of mches 1S sho\\n. 



PSOTO. S.-View of Pre-Cambrian Schist Country West of 
Stanley Rewa.rd. (L. L. Waterhouse photo.) 

Taken from same spot as Photo. 6, but looking south
west. Peaks in background are Z = Mt. Zeehan, H = 
Mt. Agnew, with Heemskirk Range to the right. SSS is 
the course of the Stanley River. ceo is L'runcher Ureek 
shown on Plate II. A is purt of the Button-grass Rid~e. 
D is the observation-peg shown on Plate 11. The whlte 
appearance of the ridges (which are thinly covef€d with 
button-grass) is due to the white quartz shed from vein
lets cutting through the schists In all directions, 8.8 
described in text . 

PIIOTO. 4.-Radiating Haematite, prohably Pseudomorphous. 
, after Tourmaline, from Mining Section 4958x. (L. L. 

'Waterhouse photo.) 
The specimens illustrate the description given in the 

text of the ra.dia.ting haematite. with a. little magnetite, 
from the contact c!~posit on the boundary between ~eo
tions 4958x and 4977v. at the head of the Livingstone 
Creek: aUuvial fiat, Stanley River . Scale of inches is 
shown. 

PUOTO. 5.-Panoramic View of Stanley Reward Alluvial 'I'm 
Mine and Environs. (L.L. Waterhouse photo.) 

S. Stanley Reward workings. 
A. P enstock, end of Stanley Reward raee. 
AB. Pipe-line. . 
C. Manager's residence. 
TTT. Livingstone Creek alluvial button-grass flat, 

stanniferous. 
VVV shows .course of Stanley River . 
1\1 is :portion of Stanley R eward race. 
DEF IS Parson's Hood Mountain. 
DE is Devonian granite, EF is Pre-Silurian slate, &0. 
NN shows course of New's Creek. 
EWNNBRR shows approximate junction of Pre

Silurian series with Devonian granite and with 
Pre-Cambrian schist. 

RR is }1"'our-mile Creek·. 
QQ is button-grass ridge, of Pre-Cambrian schists, 

quartzites, and slates. 
G is approximately position of bar of hard slate in 

the bed of the Sbnley. 
L is Mt. Lindsay Srur and approximate position of 

the outcrop 0 the ore-body. The main work
ings are on the 0fPosite (eastern) slope. 

J is the distant peak 0 Mt. Murchison. 
K is the distant peak of Mt. R ead. 
o is Moore's Pim:ple. 
H represents gramte boule en. 

PHOTO. 6.-Portion of Mt. I.indsay Mine. 
The photo. is taken from the mouth of Tulloch adit 

looking in a direction about south-east. It shows part. 
of the south-eastern ore-body described in the text. 

A is the mouth of the south-east adit, 000 represent
ing ore mined from that adit. The ore-body 
outcrops at B, but the outcrop is mostly 
covered by heaps of ore. 

207 

T is Tulloch Creek. , ·d nee 
Blacksmith's shop and manager s re~n e th 

on western slope of south-east spur J lD e 
background. 

V· the Wilson River showing Parson's Hood 
PHoM~:~-;i;ei~ ~he background: looking about west. (L. L . 

,v Tterhoh~o p~ot~~en at a bend ~n the. river. about a. r:e p of ~ mile above its junction wlth the Harm~n 
1ti~er r The river was fairly low at bthe tim~l ' the .phothi~ 

. I h the dense scru preval 109 lO 
was takeh d~: .ors Parson's Hood is the mountain .in 
fb;\~~k~r~und. TlSiiurian st~ata on. the r~ght fofnthe I?l~ 
ture, alluvial on the left, WIth baSIC roc s 0 evoma 
age. 
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PLATE II 

GEOLOGICAL SKETCH MAP 
5cm OF 

THE STANLEY RIVER DISTRICT 

LEGEND 
SEDIMENTARY 

PLEISTOCENE & RECENT __ River Gravels& Alluvium __ 

SILURIAN' ________ $,1I1ds/ones ,1/Jd Sia/es _ ___ 1..1 ___ -, 

SILURIAN _______ Limes/onL ______ _ 

PRE-SILU RIAN _ _ _ Slales, Sandstones and T uffc _ LI __ -J 

PRE-CAMBRIAN P _____ Schisls, Quar/Iites and Slates _ 1..1 ___ -, 

IGNEOUS 

DE.VONIAN _______ Granite and Grani/e Porphyry 

DEVONIAN _______ Serpentine, Gabbro & Pyroxenite L..I ___ ..J 

DEVONIAN _______ Diorite ________ _ 

Lode Contents Tin - Sn Iron - Fe 

\ 
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·.Geological Boundaries ______ ,--- -' __ } 

.Bou~daries of Mineral Sections _ __ ~ 

Altitudes above Sea-revel in {eel ___ 0 1522 FI. 

Strike an.d Dip of Strats ______ ~ 
Surface Workings _________ '$(I ~ 

Adits _____ n Sh8fI8 _____ ~ 

Corded Tracks .. M •• - ..... BlaIed Tracks ........ " 

Lines o{ Geological Sections 

Lods FormalionL ________ _ .. 

Leatl- Pb line - In 

KEY TO NUMBERS OF MINERAL SECTIONS. 
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