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The Stanley River Tinfield.

I—INTRODUCTION.

(A.) GENERAL.

Tae Stanley River Tinfield is one which has attracted
considerable attention during the past. Like many other
mining fields, it has 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. At the present time, unfor-
tunately, mining activity in the district is confined to two
or three sections only, and very few sections are even
being held. The field is 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-
spect of a revival of interest.

Not only is the general geology of the district deseribed,
but attention has been given to economic geology, and
where 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
the 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 examination
of the field was for some mysterious reason withheld. It
should be borne in mind that the object of an officer’s
wisit to a mining district is to assist those working on, or
interested in, the district.  In order that he may be able to
do so0, he must rely for a good deal of information on those
who are 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-
img him to form a true opinion of the field, but which
cannot be acquired without their help.
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(B.) GeEoGgraPHICAL POSITION.

The area constituting the Stanley River Tinfield pro-
per extends from the Wilson River on the east to Mt.
Livingstone 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 general 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 Mt. Livingstone,
2637 feet 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 distant about 15 miles
from Renison Bell, by pack-track, being 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 stretches of the
track are not corded, and as a rule the soil is a stiff clay
3 or 4 feet deep, the 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 have to be crossed by cages.
No provision was made on this route for horses, which had
to be taken round wvia Corinna and the Whyte River
bridge, unless the river was low enough to ford.

Referring to other mineral fields, Mt. Bischoff is situ-
ated some 20 miles to the north-east, Rosebery about 16
miles south-east, Zeehan some 15 miles a little east of
south, Heemskirk about the same 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 already mentioned, by pack-horses.

II.—-PREVIOUS LITERATURE.

The first official examination of the Stanley River Dis-
trict was made early in 1895, by Mr. A. Montgomery,
then Government Geologist. > . g

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,
.\I_t-. Black, Mt. Read, Mt. Dundas, Mt. Zeehan, Stanley
River, and Mt. Heemskirk,”’ issued from the Geological
Surveyor’s Office, Launceston, on 15th May, 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, and 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 Geologist, dated Zee-
han, 25th January, 1904. Mr. Waller referred briefly to cue
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 erect . The prospecting
being carried on was deseribad. At this time the Mt.
Lindsay ore-body was still undiscovered.

(
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111. _PHYSIOGRAPHY.
(1)—ToPOGRAPHY.

The topography of the district is_interesting. The
northern portion of the field is occupied by the southern
extension of the rugged Meredith Range. 'Tlns 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 from a «h:_,-tamn- t.hese are
seen to be of approximately the same height, with here
and there prominent peaks as Mt. Meredith and Mt.
Cleveland. The rugged, broken nature nfv the range 1s
due essentially to weathering agencies, \'.L'hwh. have been
at work for a long period since the formation oi the range.

The Stanley River, flowing south, has cub down t-%u'ou‘gh
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 coast.
The inevitable conclusion one is forced to, is_tbm this
stretech of country represents an old penepla,m._ The
country certainly is not absolutely level, in the strict sense
of the term. It is dissected by various creeks and rivers
forming part of the drainage system of the Pieman River,
this river itself winding through the plain. Devoid of
timber and serub, except in the creek and river val]-e.ys.
the gradual development of river valleys ir splendidly
chown. Although 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, and it is
interesting to determine the slope of this surface. Refer-
ence to the general map accompanying this report will
show that the average height of the ridge which forms the
furthest extension of the plain eastwards at this point 1s
about 1600 feet above sea-level. The coast-line is about
16 miles distant, and I have been inl'orn'led. that\ the cliffs
iringing the coast-line between the Heemskirk Range and
the Pieman Heads are about 200 feet above sea-level on
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the average: it was not possible on this occasion to check
this figure. Assuming it to be so, the average slope sea-
wards would be about 87 feet per mile.

Viewed from the summit of the Parson’s Hood, the
country to the south and east also appears generally level,
and it would certainly seem that here, too, we have an
extension of the same old peneplaned surface, extending
to the base of the West Coast Range.

Looking in the direction of Mt. Bischoff, there is again
a strikingly level sky-line for many miles.

Standing out above this general level are various peaks,
as Mt. Donaldson to the west, the Heemskirk Range to
the south-west, Mt. Zeehan to the south, and to the east
Mt. Ramsay. Judged by the eye there is an apparent
uniformity of level in several of these peaks, which sug-
gests that they may represent remnants of a much older
peneplain, and that they may, perhaps, have represented
monadnocks standing out above the level of the later
peneplaned surface.

Heights of various points, as determined by aneroid,
and readings corre. 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 sea-level south of Parson’s Hood,
to 1550 feet west of Livingstone. This ridge has been
eut through by the Stanley River, and weathering agen-
cies at the present time are still further dissecting it.
But it is noticed that the drainage north of this range
flows into the Stanley and Wilson rivers respectively.
South, most of the streams flow into the Pieman itself.

Standing on any of the peaks to the south of Parson’s
Hood an interesting fact is noticed.  The creek called
Four-mile Creek is gradually cutting back further and
further, and at the present time there is a strip of low-
lying swampy ground forming the watershed between the
Four-mile Creek (flowing into the Wilson River) and the
Stanley River. It seems that we have here an example
of impending river capture. As time goes on the creek
will gradually cut back through this strip of low-lying
ground, as its bed has a considerable fall, and capture
the waters of the Stanley River, whose bed is very flat
kere. It is commonly reported that this creek represents
the former bed of the Stanley River, and when viewing
the locality from a point of vantage one does not wonder
that this theory has been put forward. However, the
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bed of the creek was examined carefully 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 an area such as that under review, where various
geological units are 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 } 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, and 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, that the shape of the mountain
is characteristic. The planes of schistosity strike approxi-
mately north and south. As weathering naturally fol-
lows these planes, comparatively flat pieces are constantly
breaking away, and this process long continued has dis-
tinctly modified the contour of the mountain, which is a
long, narrow peak, with its axis north a.nd‘soutl:, sloPlng
rather gradually away from the summit in these direc-
tions, but presenting a very steep face to the east. To
the west, too, although there is a peak connected Ly a
saddle with Mt. Livingstone, and of approximately equal
height, the ground falls away rapidly. Showing out in
decided contrast are the numerous rounded granite peaks
to the north.

In the alluvial flat we know that in some portions the
bottom is dolomite, in others granite; yet the two are
approximately of equal altitude. 1

Away to the east of the area, in the valley of the Wil-
son River, ar: numerous low ridges of approximately the
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same height, representing the old peneplaned surface dis-
sected by the present river system; yet while many of
these are soft Silurian slates and sandstones, with bands
of limestone, others are gabbro and serpenti;le.

One respect in which the topography is distinctly influ-
enced by the geology must not be overlooked, namely, the
way in which certain of the rivers and creeks follow the
contacts between different geological formations. We
have the Wilson River flowing for some distance
along the boundary of the serpentine with the
S!Iulr{'i_an tsi]a.t.els and sandstones; the Harman River
marking the junction of serpentine with Pre-Siluri: !
s|[f1t.e5_; New’s Creek, marl ‘ng pt-he junction between P:e]}
Silurian slates and granite; Livingstone Creek, following
the contact of granite and schist. , i

In conclusion, we may summarise the physiography of
the region. The district is one which has undergone a
long period of erosion, in which any sediments later than
Devonian which may have existed have long since been
removed. Irrespective of geological formations, a large por-
tion of the surface has been worn down to such an extent
that the grade of the rivers has become too flat to allow
the detrital material to be carried to the sea. At this
period the alluvial tin has been deposited. A subse-
quent elevation of the land surface has caused the streams
to deepen their channels once more, and this cutting down
of the river beds is proceeding at the present time. As
evidenced by the traces of river-terraces at different points
along the Stanley River, we may conclude that the eleva-
tion referred to has not been one simple movement, but
rather a succession of such uplifts, sufficient time elapsing
after each to allow the river to cut down to base-level.

The highest terrace noticed along the Stanley was about
100 feet (by aneroid reading) above the level of the river.
Since the river had reached base-level, when this gravel
was deposited, obviously there has been an uplift of at
le-ast 100 feet, to enable it to cut its bed to that level.
If the river had now reached base-level again, we should
mterpret our field evidence to mean that the uplift had
been exactly 100 feet; but as this is not the case, and
the river is still eroding its channel, we are forced to the
fonciusmn that the uplift must have been more than 100
feet, although how much more it is impossible to say.

Near the Pieman suspension-bridge, gravels were noted

at about 320 feet above sea-level, or 150 feet above river- -

lewel, so that the uplift here has been over 150 feet.
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(2)—METEOROLOGY. 393 I‘
| W |
The rainfall in the area under review is undoubtedly | - = :%is ‘
very heavy, but unfortunately no accurate figures are A f
available to show the amount of moisture precipitated. A ‘ °E = o
recording-station was established a few years ago on the S ! S j
field at the Stanley Reward, but owing to the very inter- &l |
mittent nature of the work on that section, systematic ‘ s TR e
records have not been kept. This is a matter for regret. ;?; CRD D0
Within the past few months the rain-gauge has been ~ | RHIRSRE
removed and installed at Mt. Lindsay Mine, and it is to ‘ ! -
be hoped that the change will result in more regular T = 532 .85 .
records being kept. ‘ L e S e
The rainfall as recorded at surrounding stations is shown B g [o e o
for several years in the accompanying tables. = = -
For Zeehan and Mt. Read the annual distribution is 2 s | B ez s :
shown, as the rainfall on the field probably approximates 3 = 2 ae |
to a mean between these records. Mt. Read (recording- = ——
station) is the same height as Parson’s Hood, in the centre s : SRR TR
of the district, and the country in between the two is =1 § s %
comparatively low-lying.  The two points are some 15 = ~ 83 =
miles apart. Zeehan is nearly the same distance, but is s g
about 2300 feet lower. - o o S
It will be seen that here, as elsewhere on the West * 2 S :_:,f-:
Coast of Tasmania, the rainfall is considerable, and at no l s Gt o ==
part of the year is it negligible. January and February ; g P e ey
are the driest months. i _: 1 5 | ae . :8S 5
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Hail is frequent during the winter months, 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
months 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 on the field. The country is steep
in the central 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 heading 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 days 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.

With 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)—EcoxoMic ASPECTS.
(a) Prospecting and FEzploitation.

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 here 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 flats now held by the Stanley Reward Tin Min-

s
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g Company were discovered. In its upper reaches, as
one penetrates the gorge cut by the Stanley into the Mere-
dith Range, the grade of the bed increases rapidly, and
advantage is taken of this in the race cut by the Stanley
Reward Company. The race is between 3 and 4 miles in
length, and, as shown in the accompanying plan, winds
round the base of the Parson’s Hood, giving a pressure
of about 300 feet.

The topography has enabled the tin ore shed from the
surrounding granite and from the contained quartz-tour-
maline veins to be concentrated in the flat which is now
being worked. Not only in the Stanley River, but in the
beds of tributary creeks has the tin 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 employed. In the case of
both these creeks it has been mainly the lower portions
which have favoured the concentration of the tin, the
creeks rising rapidly into the hills towards their sources.
Tulloch Creek, rising in Parson’s Hood and flowing south-
wards, cut through the large Mt. Lindsay ore-body, and
as tin occurs in situ right on the surface outcrop of the
latter, it might naturally be expected that some of the
cassiterite would have been found along its bed. An
examination, however, has shown that the gradient of the
bed is very steep, and offers no encouragement for the
lodgment of any quantity of detrital matter. It is mot
surprising, therefore, that very little alluvial tin has been
discovered in this creek. THowever, at the spot where this
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 heen pro-
spected, Tt is possible that some of the cassiterite shed
from the Mt. Lindsay ore-body may have found a lodg-
ment under these more favourable conditions.

The fact of this creek being steeply 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 for the source of the tin
discovered there, a quartz-tourmaline lode was discovered,
which will be referred to later, but little work has been
done.  Similarly, the little prospecting that has been
done up New’s Creek led to the discovery of ome or two
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other formations. Far less prospecting, however, has been
done here than the alluvial tin warrants.

Referring to exploitation, the topography has favoured
what little has been done in this respect.

The Mt. Lindsay Company has taken advantage of the
uneven nature of the country and has opened up the ore-
body by means of crosscuts and adits driven into the hill-
side. Further work is necessary in this direction, and .in
particular, the need for a main low-level adit is great.
This matter will be referred to later on.

On Section 3953-m a little driving was done to open up
a quartz-tourmaline lode.

At Mt. Merton, the tin-bearing formation is being
opened up by a crosscut drive, but this might with advan-
tage have been driven somewhat lower down the hill, to
give a rather greater quantity of backs.

On the whole, very little advantage has been taken of
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 transport, which in this par-
ticular area are considerable.

(0) Water-supply.

The question of water-supply is one of vital importance
on 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 sluicing 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
rapidly 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, and 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 mnecessary to bring the water
round the southern end of the Parson’s Hood Range,
and as will be seen from the topographical map,
the spurs and valleys are numerous, and probably
rather extensive fluming would be required. There
is a large flat 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 here, the flat is too low
to benefit the Stanley Reward. The exact level was not
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 above 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.

With 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-supply will
be of extreme importance. Tulloch Creek, which 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. Tf 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 ereek called Christmas Creek could
be utilised for a small plant only. In the event of the
formation warranting a larger plant, some other arrange-
ment would have to be made. Possibly the Wilson River
would be utilised, although this portion of the country.
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 unavoidable.

—
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(¢) Lower,

Advantage has been taken of the configuration of the
country by 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 portion of its course,
the upper portion of the river is steeply graded, and
advantage was taken of this fact in the construction of the
race.  After between 3 or 4 miles of race, the water
descends to 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 means 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 a distance of about 40 feet vertically 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 small
portion of the available 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; should
such be installed it will probably be found necessary, in
order to utilise the water available to best advantage, for
both power and dressing, to 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 also when
traversing the summit of Parson’s Hood. The summit,
especially towards the southern end, is comparatively
level, and could a site for a reservoir be located here, it
would be of great value to the companies concerned. Con-
ditions, however, did not appear very favourable, judg-
ing from the general examination made. There is, how-
ever, one creek just to the north of the extreme summit
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 might be found a little lower down,
which would store a considerable volume of water if a
dam of moderate length and height were constructed.
As will be seen from meteorological statistics given, 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 considered by the Mt.
Lindsay Company, the Wilson River will probably be
utilised. Ample water is available here for all purposes.
The fall in the river for a few miles 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. Lindsay Mine.

It may be found advisable to divert the water 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 creeks on the Mt. 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
steeply-graded bed. Drawing most of its water from
the drainage of clay soil, the supply is likely to be rather
more constant than that of creeks draining granite coun-
try. The possibility of diverting the water of the Stanley
River into this creek has already been referred to.(*)

In examining this creek with a view to utilising it for
power purposes the writer was much impressed with one
possible method of obtaining abundant power, viz., by
diverting the water of the Stanley River. The low
swampy ground which forms the watershed between Wil-
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 than about 15 feet,
according to aneroid readings. The point. where the Four-
mile Creek enters the Wilson is approximately 400 feet
lower. So that, obviously, if the level of the Stanley
River could be raised about 15 feet nearly 400 feet of
head could be obtained from a race.

(") Vide page 0.

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
described-—(1) 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; (vi) Recent
alluvial deposits.

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

A.—-IGNEOUS ROCKS.
(1)—Lorphyrod Group.

At one or two points in the district, within the area
occupied by the Pre-Silurian series of slates, sandstones,
and tuffs, loose fragments of porphyroids were found. At
no place were they located in situ, although careful search
was made. The possibility of overlooking these rocks in
a densely-timbered district, in which outerops are com-
paratively few, and in which the old sedimentaries are so
altered by contact-metamorphism as to themselves closely
resemble igneous rocks, will at once be recognised. In
several instances outcrops were noted and specimens col-
lected of rocks which were believed on the field to be
porphyroids, but a microscopical examination revealed the
fact that they were contact metamorphic sedimentaries.

As the rocks have not been located in sifw in this dis-
trict, and as therefore no information is available from
this field as to their relation to other rocks of the district,
it seems quite unnecessary to deal with them in any detail
here, particularly as they are being described in some
detail at the time of writing by another officer of the
Geological Survey, from a district where they are well
developed,(®) in addition to having been ~ previously
described. :

(*) * The Jukes-Darwin Mining Field, ” by L. Hills,
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Suffice to say here that they are now recognised as being
igneous rocks, which have been shattered and rendered
schistose, and in which partial recrystallisation of the con-
stituent minerals has taken place, owing to the meta-
morphism they have undergone. It is recognised that
some types are intrusive into the sedimentary rocks with
which they are associated, while others are interbedded
with them, i.e., both intrusive and effusive types are
represented.

Their age has not yet been definitely fixed, but the rocks
are known to be older than Silurian, and therefore are
provisionally classed as Pre-Silurian.

(2) Basic Group.

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

Mr. L. K. Ward recorded the occurrence at North Dun-
das (*) of a series of similar rocks, connected also with
acid rocks. In fact, the belt of basic rocks deseribed 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 Wilson and Harman Rivers
it is eut 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
Wilson 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

(®) Geol. Burv, Tas, Bulletin, No. 6, pp. 18-24.
(Y Op. eit., pp. 20-30.
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only two camps available, and consequently the writer’s
examination of the locality was necessarily somewhat hasty
and of a general character. At no point visited was any
actual contact observed, either with Pre-Cambrian slates,
Silurian sedimentaries, or Devonian granite. The cover-
ing of surface soil is so thick and the undergrowth so
dense that rock outcrops are almost completely hidden.
Hence, definite contact metamorphic effects were in no
case observed in situ. In consequence of these difficulties,
the geological boundaries of the group, as shown on the
map, are approximate only.

The topography of this portion of the district has
already been dealt with. A series of comparatively low
ridges, divided by streams forming part of the drainage
system of the Wilson and Huskisson rivers, represent
portion of the dissected peneplain of the old Pieman
River. Between the Wilson and Harman Rivers thera
is a well-defined ridge rising to a height of about 1400
feet, and presenting a steep face to the south. Between
this steep face and the junction of the two rivers referred
to, a fairly extensive alluvial plain is developed, which
is worth prospecting for tin and osmiridium. The rock-
types 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
rocks are so largely serpentinised that it is quite impos-
sible in many cases to determine what the original rock
was. Much of it was doubtless peridotite and olivine gab-
bro, although neither of these types was represented in the
specimens collected.

Although there is a considerable variation in the rock-
type from point to point in the area, the series as a whole
s characterised by its low percentage of silica and high
percentage of ferromagnesian constituents.

A fairly typical specimen collected from a hill about
1 mile south-west of the Harman River crossing, on Jones’
Track, is macroscopically of a greenish-grey colour, and
of somewhat variable grainsize. Comparatively large
fakes of pyroxeme showing good cleavage faces are pro-
minent. These are as much as 7 by 5 millimetres. They
are enclosed in a groundmass of felspathic material and
greenish pyroxene of finer grainsize. A little scattered
pyrite is noticeable.

Microscopically the rock is holoerystalline and of coarse
grainsize. 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 be
the felspar represented. The pyroxene is monoclinic dial-
lage and occurs in allotriomorphic masses, largely moulded
on the felspars. The pyroxenes have in some cases been
converted to 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,
forming pseudomorphs of uralite after pyroxenme. ‘Lhe
felspars have also been attackéd, and a few individuals
show abundant green actinolite needles. It is interesting
to note that to some extent the uralite, itself secondary,
has in turn been partially converted to chlorite. Tlmenite
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 uralit-
ised.

" Another type of rock is represented by a specimen col-
lected from the Harman River near Jones’ Track to
Waratah. Macroscopically it is dark-greenish black in
colour, with flakes of pyroxenme distinguishable in a ser-
pentinised groundmass. This rock is typically developed
in several portions of the area of basic rocks under con-
sideration.

Mieroscopically the rock is seen to be largely converted
to serpentine.  Saussurite aggregates are also present,
representing original felspars, now entirely decomposed.
No recognisable felspar remains. The pyroxene is mostly
orthorhombic enstatite, with a few fragments of unal-
tered monoclinic diallage. = The rhombic pyroxene is
largely converted to the serpentinous mineral bastite.
While 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 pinnacles 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 hand specimen
shows only crystals and plates of greenish pyroxene, with
included 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, a
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 4-inch by }-inch. No other con-
stituents are visible.

Microscopically the rock is seen to consist largely of

rhombic pyroxene (bronzite), with some monoclinic pyrox-
ene (diallage), a little olivine, serpentine, and chromite.
There is no felspar present. The rock is holocrystalline,
grainsize being variable, individual plates and ecrystals
being medium to coarse. The bronzite is hypidiomorphic,
and in some instances idiomorphic, while the diallage is
generally 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
erystallise out from the magma, while the rhombic is evi-
dently older than the monoclinic pyroxene. The rock is
a pyroxenite, and would be called websterite.

These rocks grade into serpentine, various types from
unaltered igneous rocks to pure serpentine being observed
in different. places. The serpentine, resulting, as it does,
from the alteration 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 greenish-
black colour. According to the extent serpentinisation has
proceeded, various fragments of the original constituents
are observed. The serpentine is traversed by veinlets of

chrysotile asbestos, generally of very short fibres, the
greatest width of vein (i.e., length of fibre) observed in
sifu being }-inch, the average width about }-inch. The
chrysotile was noted first on the western bank of the Wil-
son River, where it is joined by Jones’ Track to Waratah,
but afterwards at various other points between the Wilson
and Harman Rivers.
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Even where the rock is thoroughly serpentinised abun-
dant crystals of fresh chromite and magnetite are readily
distinguishable by the naked eye. It would seem that
these two minerals are intimately intergrown, for some
serpentine was crushed and vanned, and the resulting con-
centrate of black iron minerals subjected to magnetic
treatment. The magnetic portion was carefully re-con-
centrated several times, to minimise the rsk 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 acid, and answered all tests for chromite. In hand
specimens these minerals generally show octahedral out-
lines.

With regard to this group as a whole, it is evident from
field relationships that it is intrusive into the Silurian
sediments. It is therefore Post-Silurian, and the writer
is in full accord with the theory postulated by Mr. Ward
in accounting for a similar occurrence at North Dun-
das,(®), viz., that both basic and acidic groups represent
different phases of igneous activity in Devonian time.
Differentiation having played an important part in caus-
ing a partial concentration of the more 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 massif
of Meredith Range. Thus the acidic and basic rocks
are assumed to be 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 holocrystalline, excepting where serpentinisation
has destroyed the original structure. It is probable
that a considerable amount of rock material has been
removed by degradational forces. 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 how much of the igneous rock has gone.

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

) Or ait., 99-32,
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the observations of the writer, it would appear that this
alteration has been far more complete towards the edges
than towards the centre of the group. While this can-
not 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 the molten mass has segregated
towards the edges of the cooling mass before consolidation
took place.

Without here entering fully into a discussion of ser-
pentinisation and its causes, it may be stated that it is
mow recognised that weathering is mnot solely responsible
for the phenomenon, since in some instances olivine rocks
are known to occur at the surface, while on the other
Band serpentine is proved by mining operations to occur
at considerable depths below the surface, beyond the
reach of weathering agencies. It seems probable, there-
fore, that the alteration is due partly to the percolation
of heated waters. Such wafers might be liberated at the
8nal stages of consolidation of the basic magma.

It is rather surprising to find so little sign of contact-
metamorphic effects on the sediments into which these
rocks have been intruded. The latter are but slightly
altered at the contact, a silicification and hardening of
the sediments being noted in a few cases, but not extend-
g many yards from the contact. In general, however,

the line of contact is hidden by surface detrital matter
and soil,

Microscopic examination of the slides prepared from
socks in this area has shown that saussuritisation of the
fslspars has taken place, accompanied in some instances
Sy uralitisation of the pyroxenes. These changes are both
mecognised as being due primarily to pressure, indicating
£hat the rock-mass has been subjected to pressure at some
tsme subsequent to consolidation. The intrusion of the
scid rocks in Devonian times, but slightly later than the
Sasic ones, and which has so considerably altered the sur-
munding sediments, might, perhaps, account for this
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alteration. The sediments are metamorphosed right from
the granite to the contact with the basic rocks.

At North Dundas, Mr. Ward (*) has suggested that the
increase in bulk due to serpentinisation may account for
the conversion of pyroxene into amphibole. The same
argument would apply in this instance.

(3) Diorite and Diorite Parphyry.

On the Stanley Reward track, about 36 chains beyond
the Mt. Lindsay turn-off, is an outerop of a dark greenish
rock, evidently not belonging to the surrounding sedi-
mentary series. The outerop is about half a chain in
width on the track. An attempt to trace the extent of
the surface outerop was not very successful, owing to the
heavy undergrowth, and general absence of rock outcrops.
It apparently occurs in dyke form, intrusive into the sur-
rounding slates.  Contact metamorphic effects were not
marked, but this fact is not surprising considering that
the surrounding sedimentaries are metamorphosed by the
granite intrusion. In hand specimens the rock is of a
dark greenish colour owing to the predominance of the
ferromagnesian constituent. It is fine grained, and, in
addition to the dark green ferromagnesian minerals, fel-
spars are to be noted in the groundmass, usually of small
size, with occasional phenocrysts somewhat larger than the
average felspars of the rockmass (phenocrysts up to about
2 mm. x 1 mm. being noticed). Scattered pyrite is seen
to be present in the rock, with a little chalecopyrite. The
metallic minerals have evidently been introduced subse-
quently to the consolidation of the rock, for they occupy
in some instances minute fissures in the rockmass. N

On decomposition the rock yields a yellow-brown clay.
Microscopically the rock is seen to be holoerystalline, and
to consist essentially of hornblende and plagioclase, with
occasional orthoclase phenocrysts. There is excess of horn-
blende in the groundmass of the slide, accompanied by
tabular felspars showing idiomorphic outlines and fre-
quently penetrating the amphibole. The latter mineral
has evidently crvstallised out later than the felspars, being
largely moulded on them. Part of the hornblende is
bleached. The felspars are clouded by decomposition pro-
ducts, rendering extinction angles indistinet, but these
point to andesine being the triclinic felspar present.

() Op. eit., page 31.
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There is a good deal of magnetite scattered through the
slide, and a little pyrite in irregular masses. Running
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
felspar 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 forms bold cliffs towards the head of Tulloch
Creek, 1850 feet above sea-level, is a dark greenish rock
of fine grain, the only constituent recognisable 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, situated as it is in §cd1m9uts
which have been subjected to intense 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 resembles that
described above. The groundmass consists largely of
green hornblende in irregular aggregates, with a smaller
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. Orthoclase
is present in idiomorphic phenocrysts.  There is much
magnetite in irregular masses associated with the horn-
blende, one result, apparently, of the decomposition of
that 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 lamprophyres, but has not the typical strue-
ture. It may be called a diorite porphyry. _

In Tulloch Creek abundant boulders were noticed of an
igneous rock which had not been observed in sifu on the
field. Of a predominant dark greenish colour, the rock is
seen on closer examination to be composed largely of a
green ferromagnesian mineral with distinguishable felspars,
and to be of even and medium grainsize. ;

Microscopically the rock is seen to be holocrystalline,
and to be composed essentially of crystals of gresn horn-

b =T-3T




26

blende with hypidiomorphic outlines, and idiomorphic fel-
spars. Both plagioclase and orthoclase felspar are present,
the latter not in large amount. The variety of plagioclase
is oligoclase. Both brown and green hornblende ocecur.
At times the centre of a crystal is brown, and the outer
fringe green, the two being optically continuous. The
hornblende 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 unexpected,
but there is little doubt but that it is intrusive into 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 situ on the Mt. Ramsay
tragk about }-mile to -mile west of the Harman River.
The extent noted was not very large. Microscopical
examination shows this rock also to be a diorite, some-
what finer in texture and slightly richer in felspar than
the type just described. As will be seen on reference to
the accompanying map (Plate IL.) it occurs near the mar-
gin of the basic rocks. The writer at first thought this
rock formed part of the basic group, but further examina-
tion led him to the conclusion that it occurred in dyke
form, although paucity of outerops 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, although 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)—The Aecidic 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
bulk of the Meredith Range.

The age of the granite is regarded as Devonian. There
15 no definite proof of this in the area under review, but
it has been repeatedly remarked in the publications of the
Geological Survey that the intrusion of the granite
occurred between Upper Silurian and Permo-Carbonifer-
ous time. Tt is undoubtedly intrusive into Upper Silurian
strata, and abundant boulders of it occur in the basal con-
glomerates of the Permo-Carboniferous system. Hence 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 granitic rocks of Pre-Silurian age, which have so far
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 4 to § inch in length, with a
second generation of smaller crystals in the groundmass,
The orthoclase is white, no pink orthoclase being noticed
on the field. It is the excess of orthoclase which gives
the rock its general light-coloured appearance. The
plagioclase is not very noticeable in hand specimens. The
quartz is in very fresh glassy crystals about } to
i inch in diameter. Biotite is in scattered crystals
throughout the mass, individual crystals being exception-
ally %-inch across, but usually smaller.

When 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. Whether
this represents an intrusion of slightly different age
to that of the main granite mass, or whether it is due
to differentiation in sifu of the original magma, or to slight
variations in the conditions under which cooling took place,
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was not definitely determined on this occasion. The writer
1s inclined to the opinion that the second and third factore
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 he present:—ortho-
clase, quartz, plagioclase, biotite, zircon. The texture
is holocrystalline, relative grainsize 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
fine 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 zones,
the centre and edges of the crystal remaining fresh. Bio-
tite has crystallised out early, showing hypidiomorphiz
outlines, with frayed-out ends. Although the crystallisa-
tion of the quartz and felspar has been to some extent
contemporaneous, as shown by inclusions of quartz in some
of the felspar crystals, the quartz has evidently been the
final mineral to finish crystallising out from the magma,
as it fills inferstices, and is largely moulded on the felspars.
Zircon in scattered highly idiomorphic crystals occurs
included in other minerals. Some of the decomposition
products contain a little sericite, and also kaolin. The
rock is a biotite granite.

One striking feature, more noticeable perhaps on 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. T \

The occurrence of exactly similar nodules has been
studied in detail hy Mr. G. A. Waller at Mt. Heemskirk,
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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 the
coarser-grained granite; they appear to be confined to the
fine-grained varieties.

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 to 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 in
the granite.  After the outer crust of the granite has
solidified, as cooling has proceeded, it has necessarily been
accompanied by contraction, and 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 found to consist essentially of biotite miea,
generally very fine grained, with small amounts of felspar
and quartz, forming irregular-shaped masses varying con
siderably in size. These also are due to segregations of
the more basic constituents of the molten magma.

A thin slide cut from one of these basic segregations was
examined miecroscopically, and was seen to consist of abun-
dant brown biotite, with plagioclase, quartz, orthoclase,
muscovite, apatite, and magnetite. The rock is holo-
erystalline, of fine grainsize, relative size being even,
and with a granitoid fabric. The apatite crystallised
out early, occurring abundantly as very sl:nder prisms
mcluded iudiscrimiuately in quartz and felspar, and fre-
quently penetrating the biotite. Magnetite occurs spar-
ingly, in sporadically distributed crystals, whose idio-
morphic outlines show that it has been one of the first
minerals to crystallise out. Biotite is brown in the basic
segregation, but green in the normal 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-
dently preceded 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 fact that in some individuals the mica wraps round
the hypidiomorphic felspar. The biotite js intergrown
with a little muscovite in some instances, the two being in
optical continuity. The plagioclase is mostly clouded by
decomposition products, and extinetion angles are indefi-
nite ; orthoclase is but sparingly developed, and it, too,
is partly decomposed. Quartz has evidently commenced
crystallising out early, as inclusions occur in both felspar
and biotite, but it has been the final product of consoli-
dation.

Another variation of the normal granite is a
grained light coloured granite porphyry occurring in dykes
traversing both the normal granite and the adjacent sedi-
mentary rocks. The same type was noticed at the con-
tact with the Pre-Silurian slate series.

The granite porphyry ty
pure white rock, with fine

the contact metamorphic zone

the Mt. Lindsay Mine. The minerals present are
quartz, orthoclase, plagioclase (oligoclase 1), biotite, mus-
covite, chlorite, pyrite, apatite, zircon. In erystallinity
the rock is hypocrystalline; the average grainsize
is medium, relative grainsize being variable. The fabric
is granitoid. The structure is porphyritic, phenocrysts of
quartz and orthoclase felspar (and occasionally biotite)
occurring in a granular to glassy groundmass. The quartz
phenocrysts are generally rounded and eaten into by the
corrosive action of the groundmass while stil] molten, but
in some instances sti]] show traces of idiomorphic crystal
forms, They contain inclusions of glass, and sometimes
flakes and shreds of biotite. The orthoclase phenoerysts
are not very abundant; they are hypidiomorphic, and

i ming. To some e

moulded on the quartz, and contain included quartz ; they
are partly decomposed. Biotite js scarce, occurring in
occasional shreds in the granular groundmass of quartz
and felspar. Much of the felspar is rendered cloudy by
decomposition products, but in some cases multiple twin-
ning on the albite law is noticeable, the extinction angles
pointing to oligoclase, though they are rather indefinite.
A little scattered muscovite is present. Chlorite oceurs in
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4 aggregates, sometimes entirely replacing the tgl.
:;iﬁs ::\ita%sg. E Pyrite is not abundant, but occurs in
minute -highly idiomorphic mdividuals. Apatite :111(;1 'zll'i
con are distinguishable under the high power in typica
prisms included in the later-formed minerals. There 11_&
little glass in the groundmass of quartzo-felspathic
material. Inclusions arranged in definite lmeg were
noticed in quartz, but could not be determined with the
objectives available.

gl"he rock is a granite porphyry, with a quartz porphyry
acies. .
fdVeins, and dykes of aplite were noticed in places travers-
1 he normal granite. )
mgUIther acid ro?ks closely associated with the gr;:_m!e,'a_mf
of economic importance, are the quariblourmalm]e \ellil:
and dykes, which are abundant throughout tle‘(t .
trict. These are of importance, bec:ause of th-_z iass.oc!a e
cassiterite in many cases. Much of the alluvial tin !:ond—
tained in the adjacent flats has probably been derlvelel
from these veins. Even the most casual observer cou (!
not but be struck by the great abundance of boulders (il
quartz-tourmaline on all the granite hillsides, and in a
the watercourses heading from the granite country.

These boulders are of all sizes, and are freqqelltlyfw:]ll-
rounded.  They occur almost to the exclusion o he
granite some short distance from the igneous nln(;us.
Within the boundaries of the granite itself huge bou te}rﬂ
of granite are abundant. The relative abunda}me of the
quartz-tourmaline boulders is due partly to their supen?r
hardness, and also to the fact that quartz very stronl_g y
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
rapid disintegration of the rock. . : )

An examination shows a great variety in the nature of
these quartz-tourmaline boulders. Although conszst.u;g
apparently of but the two minerals, quartz and-tourbn} -
line, the relative proportions of these vary ?onmd?ra ly,
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 o(t; fine
prismatic crystals, frequently radiating, in a groundmass
of small idiomorphic crystals of quartz. Frequently :\\;o
generations of quartz are present, larger prismatic crystals
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(5)—Sum mary nf the Segurn-r'e and Il)f'[uh‘uu.w']u'l,m r;f the
Igneous Rocks.

The three classes of igneous rocks have been described
in the order of their appearance in the positions they at
present 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 sitw, 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 rocks is evidently dependent
on the conditions of consolidation, more 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 magma, which
on solidification has formed the present Meredith Range
massif.

The latest phase of this intrusion of acid rocks occurred
after the consolidation of the outer crust, and was marked
by the extrusion of material 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 detailed discussion of the
formation of the ore-bodies will be found in another part
of this report.

B.—SEDIMENTARY ROCKS AND THEIR MODIFICATIONS.

The sedimentary rocks of the district fall naturally into
several groups, which will be dealt with separately. It is
to be noted that instead of treating the altered sediment-
aries under a separate heading as ‘‘ 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 slates of probable Pre-Cambrian
age: (i) the slates, sandstones, and tuffs of Pre-Silurian
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age ; (iii) the dolomite of Pre-Devonian age ; (1v) the slates,
,mdst{)ue‘s, and limestones of Silurian age; (v) the older
river gravels of Pleistocene age; and (vi) the Recent
alluvial deposits—the two latter being unconsolidated.

(1)—The Schists, Quartzites, and Slates of Probable Pre-
Cambrian Age.

From a vantage point of view, such as the summit of
Mt. Livingstone, whence a more or less complete panor-
amic view of the district is obtained, one is forcibly struck
by the appearance of the country stretching west and
south. Forming portion of the old Pieman peneplain
already referred to,(’) 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 nlgs_ml mountainous country to the north
and east, uh:ch is all heavily timbered.

This more open lnnmn_'-_':d» 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 quat’rz

and a good deal erushed, in addition to being hardened
This evidently represents 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 \-lIIJJ(-‘IH'(i to
intense crushing.

Near the g_{l'a_ntfe the alteration has been intense. The
original ssdiments now consist of schists, of which the
chief varieties would appear to be quartz schists, quartz-
biotite schists, quartz-muscovite schists, quartz-biotite-
actinolite schists.

On the summit of Mt. Livingstone the rocks are rendered
very schistose, and have a north and 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, .al'lnc! away very
rapidly to the east. In appearance the rocks are bluish
when fresh and undecomposed, reddish when oxidised,

(7) Vide page 4.
(%) Vide Plate 11

Waterhouse, Photo.
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View of Pre-Cambrian Schist Country
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being bleached white on exposed suriaces. The rock is
frequently crumpled, the bands of varying composition
being puckered into beautiful 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 than the more quartzose portion
of the rock, leaving the latter standing out in marked
relief as sharp ridges, with intermediate furrows represent-
ing the weathered-out micaceous bands. These planes of
schistosity form excellent 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 grains
forming a regular quartz mosaic, though with a defined
schistose banding. With the quartz is some clear albite.
In places a little sericite in fine shreds is noticed, and in
the groundmass a small 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-m, at the head of the
alluvial flat. Tt is a handsome rock, light in colour, with
greenish micaceous bands.

The microscope reveals a quartz-albite mosaic, with
brown biotite, and fairly abundant fragments of musco-
wite. Chlorite is present in tufts and aggregates, and
andalusite is developed, showing typical pink pleochroism.
This rock, too, has a well-developed schistose structure,
snd is to be classed -as a quartz-mica schist.  Another
variety of these contact schists is a fairly common one,
west. of the Stanley Reward flat, in which there is not a
wery marked schistose banding in hand specimens, but the
rock appears to consist of rounded quartz blebs in a mica-
f=ous groundmass.

A specimen collected from Livingstone Creek was sec-
tioned, and microscopically proves to be a quartz-musco-
wite schist, the most abundant minerals being quartz and
muscovite, with a little albite, some fine shreds of sericite,
and well-developed chlorite.

The rocks described above all occur near the granite
:Ilrusmn and may be considered as extreme types.
rndoubtedly they owe their present structure largely to
the effects produced by the granite intrusion. But even

0 18 T | ] T

Rres




36

far from the exposed borders of the granite the series still
shows signs of great alteration, in the way of silicification
and schistosity.

One rather remarkable rock-type may be described here:
although up to the present no notice has been taken of it,
it well merits prospecting for tin values, which may be
present. A similar rock has previously been reported
from Mt. Heemskirk (*) by Mr. Waller.

The rock referred to is a very handsomely-banded black
and white rock, consisting of alternate bands of quartz
and black tourmaline. It occurs fairly abundantly as
boulders and pebbles in the Stanley Reward alluvial wash,
and is locally known as ‘‘ tiger-cat stone.”” It was found
by the writer in situ, outeropping on the low spur bound-
ing the Livingstone Creek alluvial flat to 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 and solutions emanating from
a mneighbouring intrusive igneous mass. The schlist,
already crushed and crumpled by the intrusive granite,
has been replaced particle by particle by quartz and tour-
maline. The replacement has been so complete that the
resulting rock represents faithfully all the variations in
structure of the original schist. Where the schist has been
folded the quartz-tourmaline reproduces the folds. It
is rather surprising to notice the manner in which the
composition of the schist has influenced the * pseudo-
morph *’ ; mere black threads of tourmaline in a band of
white quartz are persistent over many inches, while mere
threads of quartz also continue without interruption in a
band of apparently pure tourmaline.

Reference has already been made to one type of quartz-
mica schist in which the quartz occurs as aggregates in a
groundmass of mica, as distinct from the more usual
banded variety. This type is also represented in the
quartz-tourmaline replacement rock. Here we have a
black and white spotted rock, instead of a banded onme.
White quartz aggregates are scattered through a ground-
mass of finely erystalline black tourmaline. Finer quartz
aggregates are to be noticed in the tourmaline groundmass.

Tt seems evident that the mica has been attacked by the
boron vapours, and converted to tourmaline, while -the
quartz has remained unattacked or-has recrystallised.

(%) “ Report on the Tin Ore-deposits of Mt. Heemskirk,” by G. A.
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 tourmaline, and it is recom-
mended that a trial be given, as the rocks occur in situ
within about 5 chains of the Stanley 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. 66° W. and dip north at 80°. This value has been
adopted in the geological sections accompanying this
report.

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

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

By both Mr. Montgomery (') and Mr. Waller ('') this
series was not differentiated from the Dundas slate series
_furt,helr to the east, both being classed as Silurian. Later
mvestigation has shown that the latter are undoubtedly
Pre-Silurian. Tt 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 already 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 L!le ?re—Siluriaus, as developed in the district, the pre-
dominating members are slates (and fine tuffs), with occa-
sional comparatively narrow bands of sandstone. Here,
however, there is a sudden change to white quartzites, and

(') ** Report on the Progress of the Stanley River Field,” by A. Mont-
gomery, 1805, ’

(1) < Report on the Prospects of the Stanley River Tinfield,” by
G. A. Waller, 1004, i
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and to mark the latest phase of its consolidation. It must
have been subsequent to the formation of the quartz tour-
maline rocks described, for veinlets of white quartz cut
through these, sharply interrupting the bands of quartz
and tourmaline, and in some instances slightly faulting
them. The quartz probably belongs to the hydrothermal
stage of consolidation. : ‘ :

No ore-bodies have been located in this series, though
it certainly is favourable. Some years ago a group of sec-
tions was taken up on the head of the Mel,ﬁ?dlth River fn&
““ silver, copper, and associated mlqerah, put no wor
seems to have been done, and no information could be
obtained as to the existence of any ore—body.. In the same
locality a group of 10-acre sections was previously he]ld for
gold, but no information is available of any gold having

won. ,
beefl)]n the banks of the Stanley River some tin has been
won from alluvial resting on these quartzites and slates.
This has been derived from older river terraces now ‘
denuded, which evidently existed along the Sta.nle_;y River. 1

Further to the north again, in streams heading from :
the Meredith Range granite, a little tin has been located in
the alluvial derived from the granite by the ordinary pro-
cesses of weathering.

!
(2)—Pre-Silurian Slates, Sandstones, and Tuffs. h

large portion of the district is occupied by a series

of Aslatesg. sl;.ndstones, and tuffs, with apparently inter-
igneous rocks. L

be('}'%zd bisic and acid igneous masses of Devonian age
already described have intruded these, and they are con-
siderably altered for some distance from the contact. In
fact, it is only beyond the boundaries of the tinfield pro-
per that they assume their normal characteristics. Here
they consist of reddish-purple, chocolate, or greenish slates,
yeathering to a brown clay. Coarser varieties are

ish.
brg;:.?er the igneous mass the slates are converted to
cherts and the sandstones to quartzites. The prevailing
colour is bluish. In general they are unaltered by weather-
ing agencies even near the surface, but where cont_htlolns
have been specially favourable for ground water circula-
tion, they have weathered to brownish clays. )

The series is quite continuous with the series of slates
and sandstones so typically developed at North Dundas.
The main track from Renison Bell to the field gives one
the opportunity of tracing this continuity.

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.shaped 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 thig
theory.

Whereas the average strike of the Dundas slates is about
N. 53° W., and the dip south at 75°, that of this series
of quartzites and slates is apparently N. 66° W., with g
dip north at 80°. :

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

Lithologically, too, the specimens from this district
closely resemble known Pre-Cambrians from other local-
ities.

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 still showed intense altera.
tion and crushing with silicification, and 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.

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 supposed, and that ‘the seeming disparity in dip
may be due to the igneous intrusion. In this case they
would be continuous with the Balfour slates and sand-
stones so largely developed in the M. 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 due to the granite intrusion,

(') Geol. Sury, Tas. Bulletin, No. 10, pp. 31-37,
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Although consisting of slates in the main, with recog-
nisable interbedded tuffs in some localities, there are also
developed beds of sandstones.

In the bed of Four-mile Creek one 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 soil.

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

At no other point in the district was a similar breccia
seen, nor could the extent- of the band be traced lineally.

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 sifu in a small cutting made for the track.
It is an excessively tough, hard rock of a dark chocolate
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 §-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 frag-
mental, and to be composed of angular and subangular
fragments, mostly dark in colour, set in a fine 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 outerop on the track is about a chain in
width. At this point there is very thick undergrowth on
either side of the track, and although a search was made
on several occasions, no further outecrops 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 have been caused by the same forces which
have affected the surrounding slates, both (a) crustal fold-
ing, (b) the granite intrusion.

Within a few chains of the spot where the previously
described breccia was found, one or two boulders were
noticed of a rock unlike any other seen on the field. On
account of their being a good deal weathered and traversed
by numerous cracks, in many of which limonite had been
deposited by percolating solutions, it was found impos-
sible to obtain really fresh specimens of this rock, although
a considerable quantity was broken up in the attempt.
It consists apparently of angular fragments of quartzte
in a siliceous cement, slightly mineralised.

At several points in the slate area, loose fragments of
porphyroids were found, similar to those occurring so
abundantly further east. In no case were these rocks
observed in situ in the field, although they almost certainly
do occur. The outcrops are hidden by the surface soil
and luxuriant undergrowth which prevails.

With 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 judged
to be of Pre-Silurian age, on evidence set forth in
another place.(*?) The series presents a somewhat pecu-
liar appearance at the Mt. Lindsay Mine, in a small
side-cutting made for the pack-track. Here there is an
outcrop about 1 chain across the line of strike.
Although forming now a compact rock the orginal bed-
ding-planes are distinctly shown. The average strike is
N. 53° W., and dip south-west at about 75°. Of a general
dark-blue colour, some of the bands are much lighter in
colour, being shades of slaty-blue, greenish, greenish-grey,
and grey, on fresh surfaces. They are very hard, and
very compact, and nothing definite can be determined of
the structure of the rock in hand specimens, even under
the magnifying glass. The occurrence of some of t-hese:
bands is very peculiar. They have the appearance of
being: intrusive bodies, for some of the bands are not con-
tinuous, the apparently intrusive bodies ending abruptly,

(¥) Geol. Barv. Tas. Bulletin, No. G, p. 33,
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and themselves consisting of well-marked bands of parti-
coloured material. This would seem to be due to a par-
tial fusion and recrystallisation of the rock.

In places there are small veins of a greenish mineral
cutting through the slates. A thin section shows this to
be actinolite.

Even though indurated, and in some cases silicified,
the rocks retain remarkably well their banded structure.
Slight differences in the composition of the original sedi-
ments are still distinctly visible in the resultant cherts,
although all may be now forming the one rock, so compact
that in breaking off specimens from the junction: of an
original sandstone and slate band, the rock breaks across
the bedding-plane of the two varieties. Since we are
dealing with the modification the sedimentaries have
undergone, as well as their unaltered forms, it will be well
here to remark on the effect of the granite intrusion, i.e.,
the nature of the contact metamorphic rocks. As is to
be expected in the case of such an intrusion of acid rocks,
the effects are very marked, for, as has been noted else.
where in this report, the contact-metamorphic effects are
caused not only by (a) heat and (b) pressure, although
hese elements exert an enormous effect, but also by (c)
the effect of vapours and solutions released from the solidi.
fying mass, which exert a considerable effect upon: the
rocks into which they are forced.

In the Pre-Silurian rocks the contact-metamorphic
aureole is from 1 to 1} mile in width, measured from the
exposed granite contact. This must be interpreted as
meaning that the granite contact line dips at a compara-
tively flat angle below the series. This fact has an import-
ant economic bearing, for it considerably 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 1} mile from the contact in excep-
tional 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
granite these spots become more marked: a slight schistose

43

structure is noticeable in a few cases. Flakes of biotite
are developed, and a little quartz (and probably albite)
is noticeable under the microscope in the groundmass.
In some bands white irregular-shaped fragments wore
noticed, giving the rock somewhat the appearance of a
breccia. Microscopically little definite information Is
obtainable, as these masses are semi-opaque. However,
there is little doubt in the writer’s mind ?)ut that they
really represent segregations of some constituents gft;htz
original sediment under the influence of heat, an blf:la
they resemble andalusite. In the groundmass are blades
inolite.
. Cﬂl’?)‘:eur to the contact actinolite is abundantly developeglbj
also biotite, quartz, and albite. Sillimanite also l.pa,kesz its
appearance, and gradually the rock loses its sedimen a.rt'y
structure altogether, and under the microscope is sit_a]ntho
be composed entirely of recrystallised products. Unti 't::
nature of these minerals is realised, the rock has qui :
the appearance of beir'ljg a;l 1g(11:|eous rock. Sericite anc
ite are sometimes developed.
chi;:igina.l sandstones are not so read@lf altered. In wm?
cases the nature of the rock can still be readily ‘rec:loi%e
nised, although in the groundmass biotite and actino!

’ d. :
ar%ﬂ:‘:;zgfmen was obtained from the New’s Creek 1;1513:
on the Stanley Reward race, showing the actual (l:pn gf
of granite and slate. A thin section across the hm{a ¢
conrt}-a.ct shows that the grani_te consists of dor;t oci:lse),
quartz, plagioclase (not sufficient present to elermit,oid,
and biotite. It is holocrystalline, and of a gra];d :
structure. The original slate rock is now composed o
brown biotite, quartz, albite, and magnetite. sk

The variety of contact rocks is so great 11;h:a.t, é:;'istics
than a general description of their chief charac t-eci )
as revealed by a microscopical study, can be B.Ft-;:lx'np t:ew

The great variation in rocks taken from wit m.t{a(.m e
inches of each other shows clearly that the composi ‘fact,or
the original sedimentary rock has been the m:\lm? v
determining its behaviour when subjected to these
tact-metamorphic conditions of heat and pressure.

(3)—Pre-Devonian Dolomite.

Exposed in the bottom of the Stanley Reward ;;Hu;;:;
workings is a somewhat unexpected development :1) lw e
crystalline dolomite. At no point was the dolom

i o (s L e e, A AR S =
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resembles a very soft friable sandstone. The unweathered
rock is tough, and generally pure white and of crystalline
structure. It varies, 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 mnoticed in
places scattered through the white granular groundmass.

A thin section examined microscopically shows that the
general structure of the rock is a mosaic of granular dolo-
mite with scattered aggregates of serpentine, evidently
pseuadomorphs after olivine. In a few individuals rem-
nants of olivine are distinguishable. In one case typical
mesh structure is developed, remmants 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 hydration 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, (5) in
the serpentine aggregates as minute disseminated grains,
(¢) 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.

Tt 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
that the rock is really a fine-grained biotite granite, of
quite normal features, rather than a granite porphyry, as
itt appears in hand specimens. This fine granite shows
dark coloured basic segregations in places.

The writer was informed that this outerop was about

30 feet across when exposed. It was bordered by =




46

development of -
feet :_“I il orTnﬁagnet.u‘e,‘said to be between 8 C
Pt C!'\'Stals' = ec:;aggtietxte is both massive and il?';gat.}
e J stal a i j
mitic groundmass i Egrogates, in an
with dg- l\amass, which seems to ]me o Ia]tered dolo-
v 1brsez)nunated magnetite rge Into dolomite
_About 60 feet north.west f
i e north-west from this outcrop was
D Sel\ag bc: of ﬁne-grained rranite ’“'db S0k
: lvage, but intruded b % ot &
vein, varying consider > by a fairly coarse pegm: g
ying considerably from point to point I’fl-‘{{l;llfm;lu,
- i 'pleally
[)hl()gop;t'g mics hoclase TV S
! ; 8 8 : 86, Crystals
1 inch in diamet are developed in certain 1’01”"‘1'011)‘:1“]5 =
line makne ii er, while in other varieties black t el
tion of this i appearance. A thin sectio 4 YW ¥
18 intrusion showed orthoc n cut from por-

and mierocline f p oty
- ¢ » felspar,
1e felspar. No mica is present linrtl qm]l'rltz,
s he slide.

The st -
structure is . iti
§ porphyritic, wit
clase. The groundmass is gre th phenocrysts of ortho-
of both qus 1s granulitic with small
by |lartz and orthoclase. Some of th sl
rystallised out early ToarE ' o* Whe quartz hs
v, bein ] i quariz has
orthoclase 1} J g mcluded in many i
8 » ot = ¢ c
moulded oi) ]tell::tl}'y?t'?' _ Some of the quartz 1s 1::::? Ill:: e
microcline asl the I"(ﬁpldmmomh-w orthoclase, With‘a‘ I'E;Itn’g
noticeable a gré hi nal consolidation product. Ther:e is
the groundmassp 1¢ Intergrowth of quartz and felspar in
! giving rise to t} Spax 1
micropegmatite, T A 0 fhe structure know
: Sy 10 as
il g The felspar is slightly cloud W1l as
p A ion products. ghtly clouded by decom-
At intervals th
; s threughout the ex
minute fissures u - e exposed area of dolomi
quartz. As the Ps;fﬂta.bc:-ut. d-inch were noticed, filled [:fllttpl
ek g er dolomite weathers t} Seeh
off, and form residug] ers, these veinlets
fragments of shells. T} ual flakes which often resembl
pug whick overlies the date i, s adant through the clay
s les the dolomite in many places. C‘ i Y
Fis o w';gferzmk:te about the centre of the }ﬁdd&k ‘;}l .i:”g
ination W;-]q a Wﬂlill: of the river at the time of my ema.(-!-d
south, filled 'wifg -reﬁ::ed fissure striking due llf)l'tHx'i::l
L, 1 h aquartz crystals ap | . B
Hlf_} silicified belt is about 10 feet wir;le_i Risessuh
t compris , 1. -
shapes (-ol;{;?g- “un]I-PI.OuS geodes of various sizes a
“f?!!!.Pli-;ﬂP;; n-‘fmn]ug; inings generally of q”an?. ;.,i‘“tr.”l"f
hrtcw e;‘s. : cha (a(jdony, and connected hy h ".\ als,
¢ Thg of crystalline quartz ;  zmiles
e quattz c :
SPPcimpqns. beinr{:rsml%fare never large, but form beautiful
b e minr-nc:m{?e] lgctly transparent, and varyine i:.
: scovic dimensions up = o M
across secti p to about 4 i 3
Seriutnal section, by about 8 m.m. long. Pri mmt]'mmrm
12 rrami 2o i e
e indi\rii:i‘u:]rf“dai ffmes are alwavs rT;veToped tv]-‘ o
8§ of microscopic size. The Fa.nt.a‘qtir‘ml’]nron
§ m

.\']'TI-(':—I;

47

of many of these masses of crystals suggests 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
shape, 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 a
foot in length and of triangular section, lined completely
with quartz crystals. Some rather 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; and further, the high power showed that the
apparent ‘‘ threads ™ are really strings of individual
quartz crystals, of extremely minute size, connected one
with the other. The crystals are doubly terminated, and
lie generally parallel, the prism faces usually at right
angles to the length of the * thread,”’ and the pyramids
projecting on either side, while the joining of prism faces
of adjoining crystals formed the connected string. These
erystals were not measured, but the length (i.e. diameter
of “ thread ’) would probably be considerably less than
0-1 millimetre.
A noticeable feature in several of t
lected from this interesting spot, was
““ negative crystals.”’ Preserved in silica (sometimes
chalcedonic) are numerous impressions of crystals mow
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 } to 1 inch thick, would be encrusted
with perfect quartz crystals on the concave side, while the
convex side was a mass of impressions as described. The
inference is that crystals of some rhombohedral carbonate
were present originally, and on these the silica
was deposited. They 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 crystals are
so perfectly preserved. Scattered erystals of pyrite were

he specimens col-
the abundance o1
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fobe in thickness in the dolomite i b
10 y i 1 t
- ‘argest specimens obtained by the wri
-inch in thick i el o
§ o 11ckness and 9 inches in length 7
no ca i ran
right_a]lg]efs t1;0#:1(:«3(1 were the fibres crossing the veins
S Thé.“’»gggt well;e alweli)}'s longitudinally ir'l the“ﬁit
5. a 0s has a bronze ti 3
i ‘ %€ tint generally o
went]R\rgdltd:;;fotfiunately all specimens seen wer(-}l’r:):;a tt]llle
g, a5 [Il’]l e. .Ou_ stripping off the outer layer '!!.'
is separable i Sh material is seen to be white and silky, Ui
acmgs‘ :mde :r)‘to(‘very_ﬁne fibres, which do not x-ea}lil\:\ !'Jrae]:k
e certainly not brittle. As occurring in til
® © e

])latfes

(") Vide pa f‘_ 101
(") Vide page 139,
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weathered portion of the dolomite the material very closely
resembles decaying wood fibre, and the material dissemin-
sted through the ** pug '’ above the dolomite was mistaken
at first sight for wood. These fragments seemed much
decomposed, being very soft and possessing no strength
whatever.

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 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,
and 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
solution 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 explanation
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-
sotile. 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 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 this
occurrence of asbestos is not likely to be of any economic
value.

The Mode of Origin and Age of the Dolomite.—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 waters! 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 relation of the dolomite to the sedimentary rocks
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noticed in several instances embedded in the ‘‘ faces '’ of
these casts: sometimes also in aggregates in the walls of
the geodes, or in crystals in minute fissures throuch those
\\':l.”!:'i. lmt_ pyrite was not noticed in the geodes tht?lus'el\'es

Disseminated pyrite was observed in many places in the
exposed dolon}ite; also as a filling of minute fissures interej
z(zl(:-lgg];‘ng:&\aru:n.ls angles, and as crystal aggregates in vari-
) o o et e 7 st of il e

f py 3 e, galena and blende, and
of pyrite, galena, and blende, were picked up in sluicing
and were particularly abundant in certain definite local.
ities. Here they were found, too, embedded in th e
pug which covers the dolomite.

The writer is of opinion that definite lodes will be found
to occur here in the dolomite. No prospecting h-;:; been
done, and hence little can be said as to the occurrm;(;e but
it appears that at least two lodes will be found ir;-.\'if-u,l

h re, one f‘bSE'ﬂt]a”l yritic ‘}.]P 01]19 0 Y -Die B
ere t1 .
p T f p rite i)] ndL

Reference has been
part of this report.(®)
The stiff clay * Pug "’ which covers the dolomite has
been flps(_-r'l_lleri and discussed elsewhere in this report.('7)
It is believed by the writer to be a dvcompogif.ion pro-
duct of the dolomite, which is shown to be impure :
One othgr feature, and it is believed rather an !.mu‘;uq[
one, remains to be discussed, viz., the occurrn-ncz; ét’
flrsbest(?f?‘ in the dolomite. Tt was noticed first in'the
pug = In scattered shreds, and was afterwards definitely
locnt':ed- i situ, filling narrow seams in the d;ﬂnmi’re ;
was informed by Mr. Albury that he had seen seams up to
2 inches in thickness in the dolomite. s
: The largest specimens obtained by the writer were plates
i-inch in thickness and 9 inches in length.
In no cases noticed were the fibres crossing the veins at
right-angles; they were always longitudinaﬁy in thohﬁ'%
sures. The asbestos has a bronze tint generall on t};c;
surface, but unfortunately all specimens seen weroyfrnm the
weathered dolomite. On stripping off the outer hwrl )(i'
fibres, the fresh material is seen to he white and siil;i' ' antrl
18 separable into very fine fibres, which do not réadil\; }';reak
across, and are certainly not brittle. :

e clay

made to this occurrence in another

As occurring in the

(") Vide page 101,
(") Vide page 132.
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weathered portion of the dolomite the material very closely
resembles decaying wood fibre, and the material dissemin-
ated through the ™ pug "’ above the dolomite was mistaken
at first sight for wood. These fragments seemed much
decomposed, being very soft and possessing no strength
whatever.

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 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,
and 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
solution 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 explanation
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
sotile. The writer is more inclined to the opinion that it
s really asbestos, a fibrous variety of amphibole. The
specific 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 this
occurrence of asbestos is not likely to be of any economic
value,

The Maode of Origin and Age of the Dolomite.—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 waters? 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 relation of the dolomite to the sedimentary rocks
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of the neighbourhood which would assist in elucidating
the problem. Dolomite has been recognised 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 known here which could
have yielded such a large amount of lime and magnesia to
magmatic waters, this theory does not seem feasible ; asthe
dolomite is so near the granite it seems that practically
the whole of the lime and magnesia content would have
been supplied from the magma, 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 traversed 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 altered it.

Although there is no direct evidence to show that such
exists among the neighbouring country-rocks, the writer
18 of opinion that a bed of limestone existed, 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 such is not available. It is now recognised
that a high temperature is not necessary for dolomitisa-
tion 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 beyond doubt.
The occurrence of sulphides of iron,_!ead, and zinc, and
also the development of ecrystalline quartz already

described, are all derived from the same intrusive magma,

and evenapart from the actual occurrences of granite itself,
the presence of these minerals points definitely to the age
of the dolomite being Pre-Devonian. ' i

Whether it belongs to the Dundas slate series, of Pre-
Silurian age, or to the series of quartzites and slateg lying
further to the west, is a matter which cannot be decided at
present. The writer's doubts as to the true age of the
latter series, which have been ca]led. poss}ble_ Pre-Cam-
brians, are grave. It may be that this series is younger,
and that the limestone is to be classed with that group of
sedimentary rocks. ' -

It is because an original sedimentary origin has been
assumed for the dolomite that it has has been included
under the heading of the sedimentary rocks.

o ¥ > > 33
(4)—Silurian Sandstones, Slates, and L_unea!unn.

To the east of the Wilson River, and intruded by l.l.m
basic rocks already referred to,('®) is another scries of sedi-
mentaries, I]Ulit‘i‘:lbl_\' different from those betweeu the
Harman and Stanley Rivers. The Wilson River has cut
its valley for some distance along t]zg buulll‘da:y} between
this series and the gabbro. Consisting of white sand-
stones, somewhat soft and friable where expos:d to weather-
ing agencids, soft blue slates, and compact dark I).Iq]e.llr.nl.a:
stones, an examination shows that marine fossils are

esented in each variety. :
rer')l‘rhe sandstones at the pz)ints 'visited did not appear to
carry very abundant fossil remains, nor did the Ilmest.mn-'s.
The slates, however, showed fairly abundant well-pre-
served forms. ‘

The series is undoubtedly of Silurian age.

The general strike of the beds appears to be egstFant:i)
west, varying at different points from about N. 80° E.

8. 80° E. The dip is south at about 60°. LEOELN

The only points in this series visited by the \\'l'Itez’v;\il‘e-
adjacent to the igneous intrusion of gabbro, as the \1 u:‘llri
ans only appeared on the extreme edge c?f t_he dls_t‘rut. ; g
in conseouence of this intrusive mass it is possible that
strikes and dips as noted may not represent _the true
fisures relating to the beds in their normal condition.

(") Vide page 18.
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The members of this series extend for some distance
eastward—how far is not yet known, although the writer
was informed by prospectors on the field that the same
country continued east for several miles.

The Mt. Merton Mine, described later, is situated on this
series.

Among the determinate fossil remains, Orthis and Rhyn-
chonella borealis were recognised in the sandstones, together
with remnants of Orthoceras and indefinite discoidal
impressions abundantly represented in some beds.

In the soft blue slates are abundant impressions of
Tentaculites and Rhynchonella borealis.

Although informed that fossils had been found in the
limestone, none were discovered at any point visited.
Outerops 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
junction with the Harman, is a development of compact
blue limestone. Tt 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
basic 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 ¢ situ and as a residual
alluvial deposit at Mt. Merton.

Alluvial gold has been found, though not in very large
quantities, in some of the ereeks flowing into the Wilson
River. 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 successfully 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 much-sought metal is. The slates form particu-
larly good riffles 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
beds of slate.
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Narrow veins of galena and of pyrite were noticed in
the Silurian sandstones at the Mt. Merton Mine.

The sequence of the beds developed is not very evident,
field evidence being largely obscured by cover of button-

ass and vegetation. .
nghe ]ignit% referred to later, as occurring at the Mt.
Merton Mine,(") is peculiar in occurrence and mode 'of
origin, and needs further explanation. The matpnal
resembles brittle, bright, black bituminous coal in appear-
ance, but has been called a lignite for reasons gw:in lat»gr.
Coal is not known in strata as old as'Sllurlan,( ) while
lignite is developed chiefly in the Tertiary. Nor has the
writer heard before of the association of lignite with cas-
siterite in situ. The lignite occurs in narrow seams which
vary somewhat in width from point to point, up to 2 inches.
Frequently veinlets of § to } inch are seen 1r_unnu}g
through the sandstones, the fissures corresponding 1n
strike and dip with the enclosing strata. Where it occurs,
the zones of sandstone seem much shattered, and there-
fore very porous. Spn (| 1Ay el . ¢

This occurrence of lignite in Silurian strata 1s of peculiar
interest, and is at first sight puzzling; it is of no commer-
cial value. In colour it is bright black with a good lustre;
it is soft, and the streak is brown. The specific gravity
(mean of six determinations) is 1'49. Some of the material
was submitted to the Government Analyst, Mr. W. F.
Ward, for analysis, who reported as follows:—

CPixed carbon ... ... s eiv ... 36'9 per cent.
YT AN S S s 7'2 per cent.
Gases, &c., lost at red heat ... 384 per cent.
Water lost at 2120 F, ... ... ... 17'5 per cent.

“ The above figures were obtained by testing selectied
pieces The black particles gave a brown powder
which remained powdery on heating. The gases were
similar in smell to those given off by some lignites.””

There can be little doubt, then, that the material is

variety of lignite.
rea(lﬁlr?eafeature) noticegd in connection with the occurrenc?
was the presence of pyrite in the heart of fragments o
lignite. Another fact worthy of note was the prese%ce
of small spherical nodules of about }-inch dlameter.l :}e
specific gravity of these was found to be 3:04. Alt 1211,1

(%) Vide page 171. G Ay
E"‘% !l'::;: pf.s'!l":w ‘Gaulcg'y of Coal and Coal-mining,” by W. Gibsen

(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 con-

cretions formed from infiltrating solutions.

It was noticed that where the seams of lignite occurred
the country-rock was quite black, being saturated with car-
bonaceous material ; the lignite itself was sometimes brown
and earthy, 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 helow the surface.

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

Since writing the above the writer's attention has 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 ‘‘ Notes on a

Carbonaceous Deposit in Silurian Strata at Beaconsfield,
Tasmania.”” They refer to abundant lignitic material
occurring in very much shattered beds, in the workings
of the Tasmania and Moonlight mines. These beds are
of Silurian age, and consist of sandstones and grits. The
carbonaceous matter occurred, not only in the beds of grit
(where it was sometimes found coating ‘‘ 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 of
water. Much of it has a finely-banded structure, alternate
layers being bright black and hrownish earthy, slightly
suggesting a woody structure at a first glance,
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iti f analysis to be
The average composition was found by analys
as follows:

Per cent.
IR L. o 0 5 ain S et bl i TS R 33%%
g R M g
S g
Maiutare deut wh 10060, 5o 39718
100-00 *’

The authors are convinced that tlhis} ca;lﬁ)x;;c%c;uf
ial i lly a variety of brown coal of pro B
?aﬁr;alelsfgigm{l by the deposition of ** peaty subs:t,ani:el,t
ff::nyl s%lr’face swamp waters percolating into this shat-
d and porous belt of country. | |
Ler;hi:nocegrrence bears a stﬁ'ong tres;amb!zr;::nzz ;illzitl;t’
ton. Not only is-the actual occ .
i‘:{lti tj\lf:rpl:;'sical and chemical properties of the m:t:zn;l
are obviously similar also. It is interesting t-(iico?n;;h; o
above analysis with that made by Mr. \?\?a.r1 o e e
Merton material, and to see how closely e
CO?GSIPQO(?Zd-I\dr W. H. Twelvetrees, Government Geologist,.
issuI;d a' Re.port on Deep-sinking at the Moonlight-cum
. ld Mine, Beaconsfield.”’ .
W%l;ler'l‘\?fﬁvetre;s () says: ‘“In the Eureka cla.ml1 T
re(;enf timber was found in the drive, 370]feet, bgeow i
‘\irface associated with boulders of cong-om;?.rabe{- e
&i{eerey’ informed me that ablargi logt]:?f ﬁh:lsxel-rihis’semi-
in diameter, had to be cut with a Al - '
?i f:iitic“:ie;;g‘sit extended for 40 feet. Hegaéls?e::,at:vil;z}
ing Sam. Statton’s find, at a depth of 1 : "if,'e sy
ears ago the miners while at work hearc a.}mt:: ‘t,wo 5
{he shaft were coming_togeth:]:r,sa?dtft:;)z::tt};:d e
5 to 8 inches wide an eet ay :
§llr'te§e fionoglomerat,e. In Messrs. Montgomery and W:lrdiz
1:aper ’referred to above, ; d%pcsn n;): f;gw;{oz(:ﬂight
i i in the Tasma ] .
L ot OCCUS'IU:)gf i1212 feet in the latter mine, intro-

:3'(:::1“?:0?; :uf;ép.ce into the broken rock-formation. The

crosscut north, after intersecting the pug formatlon‘,

(*) Page 8
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entered grits veined with cal
grey limestone :
passed through a peculiar brown
deposit, approaching in characte
coal. Tt 18 9 feet wide on the v
1s represented on the east side by
of narrow seams a few inches thick,
compact bedded appearance of the deposit, I
of opinion that it is the result of perco
surface, subsequent to the laying down
strata. It may be compared with
tioned by Messrs. Ward and Montg
been analysed by Mr. W. F. Ward,

result :

Per cent.
Fixed carbon ... ... ._ s A Y, [
Gases, &c., lost at red heat ... 270
Mineral matter (ash) .., .. . ol L)
Moisture lost at 2120 F. . . 381

100-00 *

It is interesting to note that the occurrences at Bea-
consfield have been assumed to have a mode of origin
exactly similar to that which the writer postulated for
the Mt. Merton occurrence before seeing f{lP two papers
referred to.

The Mt. Merton occurrence is possibly also of Tertiary

age, although no evidence was available to determine this
point.

(0)—The Older River Gravels of Pleistocene Age.

In dealing with the physiography of the district, refer-
ence has already been made to gravels at a considerable
height above present river systems.

To the extreme south-east of the area mapped, on the
main track, gravels were noted on the southern bank of
the Pieman, before reaching the suspension bridge. These
are found to be 320 feet above sea-level, and in the sec-
tion exposed by the cutting for the track appear to be
about 40 feet deep. On the northern bank of the Pieman,
and a short distance east of the Wilson River, gravels are
again exposed on the new track to Mt. Merton and the
surrounding district. As determined by aneroid readings,

the height of these gravels is about 315 feet above sea-
level.

cite, and its present end is in
Behind the end the crosscut
earthy carbonaceous
r to semi-lignite or brown
vest side of the drive, but
only a couple

Despite the
am
lation from the
of the Silurian
the occurrences men-
omery. A sample hag
with the following
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i i ., 160 feet above sea-
ieman River here is about Bt
le\:I‘;{m(hl;li;ﬁt. below bridge 119%, exactly cletf:::}:;nie)t‘ween
Along the banks of the Wilson, OE t{ie ﬁtie,pen i
the Pi:man suspension bridge and t‘e1 q::bove ;;_level
was noted in several places, the height @
reraging about 320 feet. . et E
mi:?g;::gther point higher up the \Vllso‘u, a?lc;\éfé;(tis Jb(mt
ti ’wit-h the Harman, beds of gravel we]re e et
llgufeei' above the present river-level, and a
‘ -level. e 1o
abc]);im?::u the Wilson and Harman Rwi?’vj:tlj 1:‘2311' i i
i ‘ e, is a somewhat extensive bt?lt of allu e e
u::flé, The highest point at which this was n
gravels. :
, above sea-level. ' . g
39?nfﬁ‘:ﬁ rjccurrences along the Pl'elpan the E;'zavehaaf&]i)bes,
be of somewhat similar composition—qua u,rcté oo
= hyroids, and quartz-tou;malme. Th}e 80 doﬁbtless o)
g:gll;lgs in ;,he case of the Pieman grEa.ve iiymsimﬂa,r s
d i st Coast Range. xac ' 53
be found in the West T an T he N
7 noted by Mr. L. K. T
reuci'is ha’i‘i:}i)zle:ll.(“). Unlike that occurr%ric:,lel;owlgifer,
Il):llla?Ze boulders were noticed in the Stanley
et i AV > not
dm:f'ﬂgt”pebbles of the Wilson Raiver gla\e;s:ilec?i :[:; e
derived from any formation at present eanS oS A
ﬁrict examined.  Whether dexiucila;tlon“Ch Eippirgiion
. @3 =
she parent beds, or whether : e
trﬂ{(‘:ftsi::ft;; llFl]}F‘!‘ course of the river, cannot be de y
})0 )
. . . 5 ¥ Ome
dePI?lll-mmff»:els carry a little dls_semumted L;Jl_, a]ﬁlr{;ugh
?it% A. little gold found in creeks cluf ]I:ﬁ g
(‘-Eron '#\'élq has also doubtless been derivec ‘éﬁtary i
: eAlg1 g 1iw Stanley River and some of ‘lfs ?‘n rltahce -
h O::a,hvells become of great economic 1mp};> e,“ ol
tc?ot%nt, o.f the contained t-ip._ The waéh ;113.5 N::W’s i
:]c;ng the Stanley River, L:vengst}zme reek,
tastle’ nd Minor’s Creek. ; |
(/a'i‘t}le ) Ctr:ic‘o?n?h;“\:;?sll is dealt with more fully later
e na
. ; bein
on'éo,-)re('ted aneroid readings sl}ow that Gt‘;]é: af;tt ;ﬁxve Seag:
ked at the Stanley Reward is abgut : - ,ﬁt e
;:(\)'2] remnants of older terrac‘els} bemgre:ehll]l: A e
® 5 50 feet above pres
above sea-_]evel. and b
Stanley River.

(ﬁ)—Op, oit., pace 35.
(™) Vide page 131.
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From the nature of the w it i
W Ay he wash it is very evi its
Mer;fiitéﬁuRls not far to seek. The granite llga(zil;st!c:?tti:b
. iii.nge massif have contributed more largely th .
g c;l;lrgat;fn, though schists from the vsgesg a:il
- ate from the east, have added ’t;:n‘
o evjdené;e : }e‘z"l are generally well rounded. 37
P M tlo ﬁx the age of these gravel deposits i
however, Mr. ‘lerd?l‘-’qj hIa]: ?h? NUJ‘U}! ot diSt{:iC:
Sries : s inferred from ¢t ,
o thegc “tf;;}:it.lt:tsho: conglomer.ate and porphyrotigeilgg?ci? c;
T gravélsJiﬁ tﬁ.he age 1s approximately Pleistoceni
e, he Stanley River district are c tainly
poraneous with those at North Dundas :;dam'ly
b ’ In

fact, form m se

: part of the sa 1

referred also to Pleistocene afre it v
(e

£ (6)—The Recent Alluvial Deposits
s he i .
has been pointed out, base-levelling is still in pro-
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water conditions, although alternating at times with
deep-water conditions. Sedimentation must have contin-
aed over a long period, probably followed by—

(9) A Period of Diastrophism.—There is no very direct
evidence of this phase, but it is probable that the
sediments already formed were not only tilted, but modi-
fied in structure by the earth movements which took place.

(3) The Second [Period of Sedimentation.—There now
followed another long-continued period of sedimentation
when in this district deep-water conditions seem to have
There were, however, times of uplift, when
the sediments were formed in shallow waters. An immense
thickness of strata was formed at this time, represented
now.by the extensive Dundas slate series. Towards the
close of this sedimentation there are evidences of—

(4) A Period of Vuleanism.—From occurrences in other
districts rather than from the facts presented by this field
we know that both intrusive and extrusive processes were
active. Igneous rocks were forced up into the sediments
already formed, as well as fragmental types being inter-
bedded with the final members of the sedimentary
rocks.(**)

(5) Folding of the Region in Pre-Silurian Times.—A
comparatively short time-period must have elapsed between
ihe close of the first period of vulcanism and the second
period of diastrophism, which resulted in the rocks pre-
viously formed *being intensely crushed and altered. It
was at this period that the well-marked fissile structure of
the Dundas slates was developed.

(6) Third Period of Sedimentation.— After probably a
considerable time-break, a third period of sedimentation
set in, when marine conditions prevai]ed, and the sedi-
mentary rocks developed in the eastern area of the dis-
trict, were formed. This was in Silurian time. During
this time, too, deep and shallow water conditions seem to

have alternated. Enclosed in the sediments and pre-
served by them are relics of the animal life which existed
in this Silurian ocean.

This period of comparative tranquillity was succeeded
bv—
(7) A Second Period of Igneous Activity.—In Devonian
time, and not following immediately on the previous sedi-
mentation, there was introduced a great mass of igneous
material. This was forced up into the overlying strata,

prevailed.

(*®) Although not observed in situ, fragments of porphyroid and clasto”
porphyroid were tound throughout the district.
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but still deep below
The more basic porti
ness, probably never reaching the s
to different heights. This w
sions of material of in
points, and finally the acidic portion of
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 distriot were formed. The

genesis of the deposits is dealt with in another part of thie
report. (%)

urface, although rising
as followed by further intry.
termediate composition at isolated

the original

This period of intense igneous activity was followed by—

(8) 4 Period of Gradation.—The
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 actavity finally ceased,
excepting the limited areas of partly consolidated or quite
unconsolidated gravel, During the period Processes of degra-
dation were constantly at work, levelling dow
surface.  The hills were worn down, and anp extensive
plain, gently sloping seawards, was formed, although some
of the higher peaks still stood out as islands above this
general level. With the rest, of the land surface, the river
beds were worn down, until finally the gradient became too
flat to allow of the load of detrital matter, composed of
rock waste, being ecarried to the sea. Hence this materia]
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
s themselves. Tt was dur.

deep down into the igneous rock
Ing this period that the secondary ore-deposits were
formed.

(9) Period of Uplift.—There is clear evidence that the
long period of gradation was followed 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.

forces operative at

n the uneven

™) Vide page 121.

V.—ECONOMIC GEOLOGY.
{1)—GENErRAL RELATIONSHIPS OF THE ORE-DEPOSIT

J as Tinfield (*") Mr.
In his bulletin on t-hl;a North gu;“li:btg‘ln::‘}uriegce .
as pointed out how cons o 3 e o
W?dri((l: lldl?e(}ms rocks with the ores in th‘e t-mﬁell;l;l?md :
:‘(:lesl (‘ﬁaql although the exact acidic type represe
always the same. 105 vl o
- j\llvrtgl‘l)rt-ll Dundas we have granite-porphyr)
quartz-porphyry. 55
Zeehan, quartz-porphyry. R o]
ﬁl ?leenmkilll{, granite and granite-porphyry
At Mt. Bischoff, gra_nite-porplwr_\".
At Granite Tor, granite. :
f 1 iver ite.
At Interview Rnet,. gran T o
Rt Middlesex, granite and granite porplqg;gion . oo
It 1s no.w clearly established that this assoc .
mertpll\: accidental, but that the ore-deposits and a
enetically connected. ' g 3 e o
arelﬁlgfllleilllc:hg fact that the tin lodes are Llo:»tl)tizfzsiclnf: (:.01,_
i i P | hat they are genetically
- 1 igneous rocks, and t i B Loid
:el’::ltlegcul.vifh them, the Stanle%* E:n E;as Fl::el‘cll] H(]:mad_v
; : : tioned. As ! y
mbles those already men . S5owes
res;lllel)d out, the ore-bodies oceur uea.r‘ tllllfk‘;]u - o
po ive granite with older sedimentary lULk:, ‘} et
l{lltrll?t::(:gs partly in the sedim_ent.ary 11'01: s, al 88
ci:t-e(l.’ with l)oth grani}:e an(:ltllgrarélgeggigl 1;);;;;};0 Sl
sence of a formation 9.1 . yPe,
Th?11§r?;ll\vtxl- lead, and zine, forms a connecting
carrying v, lead, v
ith other fields. v e g s
WI'tlrll :tc]rl;llguv minerals point conclLriﬁm-l} to the g
g s -bodies. s
: e source of the ore: : : C
ere, as 8 & ‘ 3 - 2 5 .
fIl])a:ljc rlocks with the acid grYoup t(;;‘msdigot 316::‘]?59 Bag
i llnl{ with the tinfield of North ]uu eiws o Foat
ing t only genetically connected themselves,
are no \ 3

nected also with the ores.

and

:S TO THE SEVERAL
ReLATIONSHIPS OF THE ORE-BODIES TO
- ‘ Rock TyPEs. sl
71 geological map of t©
ance at the accompanying geolog it
d'i:rigtlsl?'l; will show that the orewbodlels (;(':\1::1_ s g‘a{
dl?ferent- geological formations, although ) 3 ‘
from the granite. 15
() Geol, Surv. Bull. No, 6, pp. 40-43.
(*) Plate 11.
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The Mt. Lindsay ore-body
the boundaries of the P
known

is situated entirely within
re-Silurian sediments, so far as 8
at present; it has been traced to within a few
chains of the contact with the granite, but the actual con-
tact is hidden by dense undergrowth which has not been
disturbed by prospecting operations. From its mode of
origin, the ore-body may be continuous in the granite, but
such has not yet been proved.
Situated in sedimentary rocks of

decidedly younger age
than the preceding, i.e.,

fossiliferous Silurian strata, is

the Mt. Merton ore-body, in close association with basie
rocks. .
At the junction of the granite with the Pre-Silurian

. rocks is the Stanley Reward ore-body.
be bounded by granite and by the
to.

It would seem to
sedimentaries referred

Well within the borders of the granite are several
quartz-tourmaline-cassiterite veins, of which Castle’s lode
may be taken as the type.

So that ore-deposits occur indiscriminately in the
intrusive granite and in the sedimentary rocks which it
has intruded

The ore-deposits of the Stanley River Tinfield fall
naturally into two classes, primary and secondary deposits,
which will here be separately dealt with: both are of
economic importance.

The primary ore-deposits again will be subdivided and
treated according to the mineral contents which cause
them again to come under distinet type-headings.

(3)—PriMary ORE-DEPOSITS.
A.—TIN ORES.

The primary tin ores will be dealt with under the head-
ings of—(i) pyritic cassiterite deposits, (ii) quartz-tour-
maline cassiterite veins, (iii) stanniferous contact meta-
morphic deposits.

(1)—Pyritic Cassiterite De posits.

Although no deposits of this type have been proved to
occur ¢n situ on the field, mention should be made of an
occurrence in the Stanley Reward alluvial

the decomposed dolomite bottom exposed
several

Resting on
in sluicing,
fairly large and a large number of small pieces of

certainly been

stanniferous pyrite were found, which have
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5 R e

derived from an ore-body of t‘-he. pyritic CdSS]:E'lr"iP. 3;,fau

As the pieces were all found within a compara J.l\:ie % -

;a_dius it seems likely that the ore-body wou ve dis
) . - y

covered in situ with very little prospectm%.‘ ER e

- o consists of aggregates of cubical cry:

B e a ssiterite, partly included
pyrite with abundant cr_\‘stalst(_)f ca‘sst cav’ities oo
: ite, partly jecting into e ca:
n the pyrite, partly projec ' : «
;iu-r':te }(;&curs in fine to medium sized crystals, \a;'ylljlslg;qq)
eolour from translucent yellowish 1(ﬂ]1.1:n05t colo 8§
through translucent browin to ah:,m'St l;):.gin.mm ST

P mi resent in specimens obtaine
The only other mineral pr e chpened X
ic ite stilbite, a hydrous silica g
the non-metallic zeolite s , & Iy Ly
in s;urs in fine tabular eryst
lime, and alumina. Tt occ ne | .
i i ly lustre in interstice y
reddish colour with pearly | ! Lovom
[ pyrite his mineral is uncommon 1 :
erystals of pyrite. T ; . ke
materi : y cognised in ore fro !
1, but has recently been recognised m
:PamrciaM Mine, Moina.(??) The stilbite 1s of no econo_ttm((l:
S. an s 3 , N : : ) i
importance, being a secondary mineral, probably deposi
from infiltrating solutions. o ' wah P
The ore-body from which these pieces have been d
srobably exists in situ in the dolomite.

(2)—Quartz-Tourmaline-Cassiterite Veins.

Veins of this type are probably the mfost a(til);:llladj;llrtio:;;
the district, judging by the a]luvu;;.} tin ;)1;111 ,ve e
localities. Many of the ;‘ nuggets '’ found ha

en derived from them. : - : vk
!‘dEI}"hEt’i:ype has already been described 1;1_:18313 ﬁ{ﬂt{f;
Geological Survey. It is well represented ml tl1 o
kirk district, where Mr. Waller has rlescrlbeé ]i]etob s
gecurrences.(*”). In the North Dunda_s ’{‘l_n le:(‘,ri )t.i;;n -
type is not uncommon, and_ Mr. \Vard in iu{s (le}..P. l}m i
the vein-type here,(*) while remarking tlmt .t:iki““. o
simpler composition, calls attention to the s g

ity e two occurrences. .
lar{'tl:ebzz;f::lutllvstiu the Stanley River ‘Tmﬁelt} .:;ertt»}c:
be co.rrelat.ed with those of the Heemskirk and No
U‘ill‘l};l:S 3:::‘1.?;11(}1!:;11(1:111('9 of Lluartz-tourmaliue veins zli(ng
dykes timughom the district has already been remarke

= ]1":\'(]_ 14, p. 37. . ~ . :
((:gg%];lgrntnr;nlﬁ:hv Tin Ore Deposits of Mt. Heemskirk,” by G. A

wz’lll;?‘enl Surv. Bull, No. 6 (“The Tinfleld of North Dundas,” by
Fenl. . "

L. K. Ward), pp. 52-b4.
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upon. Geologically these are but a simpler type of the
vems under discussion; the addition of cassiterite, of

course, renders them of economie 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. 7

Economically, then, only one representative of the type
was :[\‘fallable for inspection—that known as ”Uast{gs
iLur{l]u._ " iIl]'enc(-.la discussion of the type as represented

n this field resolves itself into a deseriptio . ocour-
rence. The work done will be ([{’St"l'].])ll-!d l’;t.glf- 'mtl-iwofﬁlill_:‘-
eralogical constitution of the vein will here bpl(li.‘;(;.il.‘ised'.

Mr. Ward has commented (°*) on the impossibility of
rlmnngs_ushlug between veins and dykes of certain types
and this occurrence illustrates the same poiﬁt. g

The North Dundas quartz-tourmaline-cassiterite veins
are of simpler composition than those of the Heemskirk
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 Castle’s Lode) is of
simpler composition still, so far as exposed up tol 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 certainl
due to the shallow workings; if exposed at depth theri
is ];tth- doubt but that the vein would be found to carr
].r_ynt‘e_.s, with pOSslb]y cha]copyrite 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
central portion consists of a somewhat irregl?lar seam of
:&"]i!t-r' quartz in crystalline masses, and black tourmaline
U”,’“ appears to merge on either side into a variety con-
sisting of black and green tourmaline. quartz, i

e and caski-

*. This merges again into the more typical ‘‘ vein-
rock "’ of Waller’s type description.(*) Here the granite
has been tourmalinised, the place of the fe d
being taken by tourmaline. There are perfect pseudo-
morphs of tourmaline after felspar in a groundmass of
quarfz and tourmaline. These R
have already been deseribed.(**)

Ispar and mica

tourmaline pseudomorphs
This zone merges gradu-

(*) Op. cit.,, pp 53-54. ) #

(*) Op. cit., p. B

(*) Vide supra, p. 32.
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ally into normal granite, cut occasionally by narrow veins
of quartz-tourmaline. The granite is much _decomposed,
even bevond the noticeable zone of tourmalinisation. '

The distribution of the three constituent minerals 1s
extremely varied. The central portion of the vein some-
times consists of masses of pure white quartz, soruetimes
of aggregates of coarse columnar and radiating black tour-
maline with no quartz. More frequently the two are inter-
grown. The quartz frequently shows crystal faces. In
one specimen portion of a quartz prism over 2 inches
scross, in section, contains inclusions of long black tour-
maline needles. Sometimes the vein material consists of a
fine granular aggregate of quartz and black tourmaline in
approximately equal proportions and of equal grain-size.
Green tourmaline and cassiterite sometimes make their
appearance in the central vein ; nowhere is there a sharply-
defined boundary between the varieties. The bands on
gither side of the central vein, however, are more charaf:—
teristically the habitat both of green tourmaline and tin
oxide. Tt is striking that in no instance was cassiterite
seen in the absence of green tourmaline. The latter never
oceurs in coarse aggregates as the black variety does; it
is generally in fine radiating aggregates of needle-like
individuals which have a silky lustre on fractured sur-
faces. Small cavities sometimes occur lined with these
minute needles. In the pseudomorphs after felspar
already referred to, it is invariably the minute needle-
like aggregates of green tourmaline which form the replac-
ing mineral.

Cassiterite is in granular aggregates and masses of
erystals of small size, always of a brown colour, and trans-
lucent. Crystals were sometimes noticed encrusting small
cavities. The cassiterite appears to be irregular in its dis-
tribution, occurring rather in scattered aggregates than in
veins.

Further prospecting may considerably increase the
importance of this vein type.

(3) Stanniferous Contact Metamorphic Deposits.

As will be seen from the following description, the Mt.
Lindsay ore-body does not belong to any one well-defined
type, but it has seemed advisable to deseribe it here under
the above heading, ‘cassiterite being the only mineral of
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économic 1mportance in an essentially contact-metamor-
phic deposit of magnetite with sulphides.

To present a general summary, the metallic minerals
noted in approximately their relative order of abundance
are magnetite, pyrrhotite, marcasite, pyrite, chalcopyrite,
arsenopyrite, rutile, cassiterite.

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

The non-metallic minerals determined were quartz
h‘orn.b]ende, biotite, calcite, garnet, siderite, fluorite, vesuj
vianite, chlorite, axinite, diopside, sphene, epidote, wollas-
tonite, sericite, tourmaline, dolomite, tremolite, ortho-
clase and albite.

Magnetite, or magnetic oxide of iron, Fe,O,, is abun-
dant. As well as being strongly magnetic, it is often polar.
It occurs 1n granular masses, and disseminated through the
pyritic portion of the ore-body. Although in some cases
octahedral crystals were noticed in small vughs, it more
usually occurs massive and granular, often with abundant
biotite. Crystals of black cassiterite have frequently been
observed in massive granular magnetite, frequently associ-
ated with idiomorphic prisms of glassy quartz; sometimes
enclosed in quartz in magnetite, also in calcite and in gar-
net. 'Ijhe magnetite occurs often in defined bands, evidently
replacing the country-rock. The zome characterised by
abundance of magnetite is as much as 50 feet in width.

/J‘f,t:'"r'f'i'-r.il'?jff‘, magnetic sulphide of iron, slightly varying in
composition, of bronze-yellow colour, is one of the com-
monest minerals in this ore-body. Generally occurring
massive, it sometimes shows a fairly-well-defined cleavage.
It is bronze-yellow on freshly-fractured faces, rapidly
tarnishing. Black streak, hardness 45 : it is usually very
feebly magnetic. Tt occurs massive, forming bands from
a fraction of an inch up to a foot or more in thickness.
These bands represent original bands of country-rock
which have been replaced by pyrrhotite. “The examina-
tion 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. This examination has shown, too, the gradual
progress of this replacement; it has commenced with the
formation of minute threads and stringers along micro-
scopic fracture-planes in the rock. An addition of mineral
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under suitable conditions 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,
whole bands of pyrrhotite of varying widths alternating
with bands of country-rock only partially altered.

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

Marcasite, FeS,, 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 tin-white colour obtained on break-
ing fresh specimens was found to change to a more bronze-
yellow after but brief exposure to the air. The structure
15 massive, closely resembling that of the pyrrhotite; it
was not observed crystallised.

Marcasite was observed frequently along the outcrops
on the western side of Tulloch Creek, practically on the
surface. The oxidised erust of limonite frequently was
found to be not more than 1 inch in thickness, below which
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-
version of pyrrhotite to limonite. This confirms an obser-
vation previously made by Mr. L. K. Ward on the North
Dundas Tipfield.(**) In the Renison Bell-Montana-Boul-

* der lode-system marcasite is always present on the sur-
face of the oxidised ‘‘ floors’’ of ore; however, in this
case pyrrhotite is absent in the crust containing marca-
site,

(‘haleopyrite, CuFeS,, copper pyrites, is not an impor-
tant constituent, but is constantly present in the sulphide
ore in small amounts sporadically distributed through the
other sulphides. Tt occurs massive, and the microscope
reveals the fact that it usually coats and fringes 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?’’ There is no reason
to believe that such will be the case. The small amount
present certainly seems to be primary. i '

Chalcopyrite is usually present in pyritic tin-deposits.

(%) Vide infra, pp 148-152,
(%) Op. eit.. p. By,
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Pyrite, FeS,, iron pyrites, or mundic, is quite sub-
ordinate in amount, but is certainly present in the forma-
tion. Tt occurs in crystalline masses closely associated
with the pyrrhotite in certain zones, and was frequently
noticed in the altered slate towards the edges of the
deposit, in small cubical crystals.

Arsenopyrite, FeAsS, mispickel, is present in small
amount 1n 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.

Rutile, TiO,, is not noticeable in hand specimens,
t.]umgh the microscope reveals its presence in the ore-body ;
1t 1s particularly noticeable in the axinitic material occur-
ring in the No. 1 trench, east of Tulloch Creek, where it
occurs in minute prisms, highly idiomorphic, which in
some 1instances show typical geniculated twinning on the
101 twin plane. The mineral is not of any economic
lmportance.

Cassiterite, Sn0,, 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 cassiterite 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 cassiterite in 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-
rence. In various parts of the large
rich veins undoubtedly do occur. TIn the south-eastern
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 ecrystals of cassiterite of about
3 by 3 mm. 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. )

Quartz, 8i0,, is fairly abundant throughout the ore-
body. It frequently occurs in idiomorphic prisms, varying
greatly in size, from minute acicular needles to prism;a 11
inch long by }-inch section. e

These were observed in the

formation
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massive pyritic ore at times, also in massive granular mag-
netite, where it is frequently associated with cassiterite.
In the 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 cassiterite.

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 apparent by
minute inclusions of foreign material. It was noticed,
too, that in more than one instance small idiomorphic
guartz crystals, showing very sharp crystal outlines, were
wholly included in allotriomorphic quartz, which has evi-
dently filled interstitial spaces between some of the earlier
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. Lindsay
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 erys-
tals. With pyrrhotite as its accompanying metallic mineral
it forms large masses. The crystals are subidiomorphic,
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).

Microscopically the hornblende is usually bright green
in thin section, although in one slide it is so choked with
iron oxide as to be quite opaque. Usually it is quite
transparent, highly pleochroic, and shows quite normal
cleavages, extinction angles, and other optical proper-
ties. It is generally associated with a little brown biotite,
which sometimes quite includes it, and so has evidently
crystallised later than the hornblende. When associated
with pyrrhotite, the latter is younger, filling interstices




70

between the idiomorphic or hypidiomorphic hornblende,
and being entirely moulded on it.

Biotite, or black mica, approximately (HK), . (MgFe), .
Al,(8i0,),, is another very common gangue mineral.
It is black in colour, 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 b_y
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.

Caleite, CaCO,, 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 oceurs 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 caleite, in black crystals up to about
3 by 3 mm. In the No. 2 south crosseut from the south-
east adit, at about 1 foot from the face, and 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.

Garnet, a silicate of Fe, 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 in situ, 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 conclusions 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 °‘ 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 writer 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. Probably no cassiterite was formed at
this time, and had no further action taken place 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 formation.

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

The following description refers to the variation observ-
able in the ore-body as exposed in No. 2 trench, proceed-
ing from the hanging-wall to footwall side, i.e., from
south-west to north-east. The trench is over 100 feet in
length, and varies from 1} 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 first 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 V1.
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One foot.—Very hard, 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 vesuvianite 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 a 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 here,

Six inches of altered slate

One inch of fresh pyrrhotite and marcasite, with chal-
copyrite. There is a good deal of calecite 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 almost completely replaced, only a few narrow
bands of slate remaining. 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 groundmass 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 outerop now occur, the detailed examina-
tion of which was hampered, as this section forms
the bed of Tulloch Creek. It is similar to the pre-
vious 10 feet, well banded, with occasional narrow
bands (up to 1 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 one which throws
some light on the mode of origin of that mineral.
In irregular nests and pockets through the dense
granular magnetite are associated the following
minerals : —Quartz, calcite, fluorite, chalcopyrite,
cassiterite. In one place some pink garnet was
noticed with calcite. The quartz is crystalline,
prisms up to }-inch by 1} 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 erystallised ; the crystals are
frequently twinned; in size they vary from minute
crystals to prisms @-inch by 4-ifch long.  The
occurrence of the tin oxide is interesting: crystals
were noted included in quartz, included in cal-
cite, also in fluorite, and around the edges of
these pockets, included 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 band of slate about 4 inches in width is a
vein, about 1 inch in width, of dark coloured non-
metallic minerals with a little distinguishable white
calcite, showing a narrow selvage of pink garnet on
the edge. The microscopical examination of a thin
section cut from this seam shows that it consists
essentially of vesuvianite and garnet, with accessory
calcite, epidote, chlorite, and magnetite. The vesu-
vianite is in masses of prisms showing hypidiomor-
phic outlines. The prismatic crystals sometimes
form a strueture resembling the ‘‘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 sets of prisms is filled with calcite. Although
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the prismatic form of the crystals is i
i el -
:grn}ble, aggregates of prismsy are in opi?:i{ cc(lals-
inuity, extinguishing simultaneously  betwee
crossed nicols. The form of the prisms is somen
times brought into relief by narrow threads of 1-
cite included between adjoining crystals. In scf -
cases fine veinlets cutting through the pi‘ism a =5
gaf.ies are filled with calcite. The garnet is in mgagszg;
;nﬁ granular aggregates; it appears to occupy one
efinite area, and the vesuvianite another though
to a small extent granular masses of garn’et occ%r
Eearly surrounded by vesuvianite. The junction
etween the two is generally marked by calcite
A few grains of epidote are present, a little fine

disseminated magnetite, and
et g » and a few scattered aggre-

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

narrow residual bands of altered slate. There :
bands of marcasite from 1 to 6 inches in width airx:
E crystalline groundmass, containing chlorite and
ornblende. Hornblende is abundant in this zone
almost completely occupying certain bands, with
irregular scattered masses of pyrite and pyrrimti;e
with some chalcopyrite. Abundant fine biotite is
seeIn in the groundmass, and a little siderite .

__1An one seam of coarse marcasite quartz oc;:u i

: ‘ ; : : T8 in
Sf;gx:}ogggéc;s.prlsms, with chalcopyrite filling inter-

Four feet of decomposin ritic r i i

occasional narrIZmW bilf(is of cgﬁfletl:;-l;ol:j(nde?’ thﬁh
pyritic material chalcopyrite and nw.gne.tit-en .
noticed, with some hornblende as a gangue min::veﬂe

One foot 6 inches of decomposed pyritic material g
soft, thoroughly chloritised groundmass, ki

Twobteet. of m.arcg.site'. with a little chalcopyrite and
m\\‘-n cassiterite 1n a groundmass of siderite and
quartz with ﬂum.'lte, merging gradually into garnet-
iferous slate, with pyrite and pyrrhotite g‘\ﬁ .
scopically, siderite is seen to occupy a con'r;id*er Ctla-?-
portion of the groundmass. Magnetite is )r‘aL (:

In scattered grains and aggregates, férrtllsfr;]g

threads in the less altered bands of country-rock.
acement mineral and

Pyrrhotite is evidently a repl
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is associated with a little idiomorphic tourmaline
and fluorite. The occurrence of fluorite is striking.
It occurs in fissures in the previously-formed lode
material. These fissures do not conform with the
general strike of the bands. Microscopically it is
seen to have cubical outlines, and to be replacing
the groundmass. (Cassiterite occurs in close asso-
ciation with fluorite, as does quartz. In addition
to the minerals already mentioned, sphene is recog-
nisable microscopically in scattered idiomorphic

_grains and granular aggregates.

A variation of the lode material here merits
special mention and description, as it is of peculiar
interest, and helps to throw light on the mode of
origin of the deposit.

Hand specimens remind one, in general appear-
ance, of a gabbro. The rock is of a dominant dark-
green colour, with abundant plates of some dark
ferromagnesian mineral. The white mineral in the
groundmass is seen, on a closer examination, to be
calcite. Aggregates of brown cassiterite are some-
times seen ; also some scattered pyrrhotite. A good
deal of the groundmass is indistinguishable.

Microscopically, the following minerals are seen
to be present:—Calcite, axinite, hornblende (1),
chlorite, fluorite, vesuvianite, epidote, sericite,
pyrrhotite, cassiterite, rutile, limonite

The groundmass of the slide consists largely of
calcite, a good deal of which is evidently second-
ary. Axinite occurs in plates showing sharply
idiomorphic outlines, of typical wedge-shape
These plates sometimes show undulose extinction
between crossed nicols. They are large, and carry
abundant inclusions of chloritic aggregates and of
rutile, and also some cassiterite. In most indi-
viduals more or less calcite has separated out, fre-
quently in the centre of the crystals. The shape of
some of the caleite plates suggests that they are
pseudomorphs after axinite. The ferromagnesian
mineral is now too cloudy and decomposed to be
exactly determined in this slide. The outlines and
few remaining fragments suggest hornl_)ler.xde. There
is a little fluorite present. Vesuvianite is present as
included grains in the later-formed minerals.
Rutile is well disseminated through the slide,

o
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occurring in sharply idiomorphic minute prismatic
crystals, showing typical geniculated twinning in
some individuals. It occurs as inclusions in most
of the other constituents, and seems closely asso-
ciated with the cassiterite, which is present as idio-
morphic crystals and granular aggregates, fre-
quently included in the axinite. The other min-
erals mentioned oceur in small quantities only.

A peculiar structure noticed in this part of the
ore-body was a radial intergrowth of pyrrhotite
with some mineral now entirely decomposed and

represented by kaolin. These radial aggregates are
up to 14 inch diameter.

Continuing the section across the ore-body we have—
Three feet 3 inches of mineralised
much hardened, and carries disseminated fine
pyrites throughout, but retains remarkably well the
original banding, indicating slight differences in
composition. It breaks with a conchoidal fracture.

*  There are several minute faults cutting across the
bands in various directions, and displacing the slate

bands varying distances up to about 1 inch. These
fault-planes are all filled with pyrites.

inches of soft decomposed pyritic material in a
groundmass with biotite and magnetite.
Five inches of dense ma
very hard and dense.
and some siderite, and
ite crystals.

Four feet 6 inches of soft decomposing iron sulphides,
with traces of chalcopyrite. Gangue minerals are
decomposed, but a little biotite was recognisable.
Magnetite is present in amount subordinate to the
pyritic material.

Three inches of finely granular magnetite, with appar-
ently no other mineral.

One foot decomposing marcasite and pyrrhotite with
chalcopyrite.
Eleven feet of alternating bands of country-rock and
mineral, including 8 feet 9 inches of country-rock
and 2 feet 3 inches of mineral. The mineral is
mostly pyrrhotite, frequently decomposing, mag-
netite being present in some bands.

slate. The slate is

Six

gnetite, finely granular, and
A little fluorite was noticed,
some aggregates of cassiter-
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Following this we have a narrow but well-defined

i isti i lised
parting-plane introducing a distinct. minera

ne 1 foot 6 inches in width, characterised by
z0 Y

excess of quartz.

s carryin
There is a white quartzose groundmass carrying

: . : . R
abundant clear, glassy prismatic c?_\st_e;!stcjil qu;'arrhz
and pyrite rather irregularly distributed.

3.-1 in secti ese
i 3 _inch in section. Th
quartz prisms oceur up to 4

Six

6

f rystals, with a

. 50 in geodes as perfect crystals, | a
]()(f::;: {;lsftel;ncgi abundant sl.nall. idiomorphic :;yﬂ:-
tla]s OfP black and brown ca.ssltfente_, pa;':llljé t:l::; i
i isms, partly forming :
l\:rlfllzhzfqg}?:tf:a%ties. pThe cassiterite seemt? in all
cases to be associated with crystalline quanl; tfi_;)ng £
inches of decomposing slate with impreg
fine pyrite.

Three-inch seam of finely crystalline pyrite and siderite,

showing abundant crystals of brown cassiterite.

i nd
Nine inches of alternating narrow bands of slate a

One

Six

i d hotite. § -
% c};‘yl(;lge pi?rh(l)?irg with siderite and ﬂu(_)npe.tag(ie
;ﬁree minerals seem quite «limt.mct. in this u_]uﬁ thé
sometimes one predominating and occu&lyr g b
full width of the ﬁssure,tiometru:]::tf{iehz . % e
i ion given is that the py has ]
;intg’treif:;e%l mineral, followed by siderite, and
ite. e . :
ﬁr;;lég of}ul(;;nds of pyrrhotite in slate. The ;Ezziiﬁgs
ltrl}te is associated with siderite, and]‘tz‘l)e g e
with fluorite, prismatic quartz, and a Ii
: ‘ 'te- - -
casf\ltf:;croscopic glide cut from one _port_lon of tﬁ;s
lode material shows the presence of siderite, qlljl';lz =
0 rrhotite, magnetite, chlorite, and rﬁt.llei.de a}.) s
gg siderite occupy a large part of t’ e‘ds: ln](;r e
quartz is fairly abundant 111]1 highly dla;;) grolivt,h
rystals. These somet.imes show secon ¢
;:?i?es addition of silica su]as_equent. to thf: fzrntllz:.e
tion of the original minute idiomorphic pnsm“{icm_
different layers being marked by numfarou; ticz;]ly
scopic inclusions, the Who}e ;:rystal 3;1nsgurr[;nnded
i s. The quartz is frequen TO! !
Eont;i‘;?;zite. Thg rutile is in acatterec! 1d§grr;ci>;
)l:jc crystals, sometimes included ‘pa.rtly m’ si ; =
Pnd rzrtly ,in quartz, also entirely enc csebB
(E;uartf. 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 chalcopyrite. There is very

i present, and no country-rock, but by

almost imperceptible changes in textu
retains remarkably well the banded
the country-rock it replaces.

Nine inches of narrow bands of pyrrhotite
with fluorite and traces of
Mineral bands vary from less
inch in thickness,

Six feet of altered country-rock carrying veins of pyrrho-

; tite of varying and irregular width. Some veins

! contain practically no gangue; in others siderite is

Present, and sometimes nests of idiomorphic prisms
of quartz. Tn 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,
times in mere threads cutting across the cleavage
directions of the enclosing slate, at other times
running parallel with these cleavages, and again
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 caleite, biotite,
albite, quartz, magnetite, and pyrrhotite.

Three inches of Pyrites in siderite and a soft chloritic
groundmass, carrying good brown tin oxide.

One foot 3 inches of hard altered slate,
fresh crystals of arsenopyrite
tributed.

This slate becomes much
development of pink garnet on approaching

Two-inch seam of hornblendeg-pyrrhutitﬂ lode-matter,
with distinguishab]e caleite, quartz, vesuvianite,

and chlorite,

In addition to the miner

Scope reveals the ‘presence of

re ”le \\’]]0[9
structure of

, sometimes

chalcopyrite in slate.
than {-inch to over I

carrying very
sporadically dis-

more altered by the

als named, the micro-
fairly abundant aggre-
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ioti ttered grains of
biotite, and of scat d s
. brTogt;n green hornblende 1s higlhlj‘rl t].}i)n Za_
Epld?t,e"but does not show definite crjlvlst.a tEer g
CTT:;: "are veinlets cutting through the o
stituents filled with calcite. S s
This vein is cut at an angle _dy N
rse pyrrhotite and white siderl iously-formed
91; co:.ppefrs to intersect the prev
1

Py Vv cv i e [)j‘llhoblte
rrhoblt-e' at ari()us a—ngles. lt'h. th

ite.
lashes of chalcopyri
Onear;:J:tl,) of hard country-ro

()HB iOOb ()f (13(:{)1!1[)031!1g pyrltlc nlatef‘al. Solne Cr yﬁ‘
g f h ar ps’
I&ls ()i res seno rite were u()trlced 1n a narrow

. te.
esidual band of sla o
Ninerinches of cuunt.ry-rock,dwgthalso
feet of definitely banded finely ten iy farrt
e n marcasite. Chalcopyrite resent in fine
:;utht so::iein some bands cassﬁen}&e lShP arsenopyrite
ant, a 1 stals. res : 5
brownl trﬁ:fil:ec;nt T;::;y groundmass contains e
was also . 8 =
dant siderite and chlorite. rrying rather denser
foot of similar material, but ca ll;{e cassiterite.
One fo hides, and without noticea bout 1 inch in
sulphi o, ain, a well-defined seam abo B
.H;:re,:gcut,s, across the regular clle avlg £11sist3
thic nesl tes and the bands of mineral. e e
0?’ Lh:\rsc:site chalcopyrite, and arsenopy
. .
o mue of quartz and ﬂllOl'lt‘e- cbisidant scattered
Tl garill%cheq of country-rock, with a
iree £
sulphides.

[ WO i‘:‘et Of l pCcoIm pOSlng iron Sll] Ph]dES.
I wo [(‘Pt Oi ((lteco p 8 B T 5 Yy B y
> mpo! ed gossanous mate ]31 ver ()ft;

ly crystal-
isti i f abundant coarsely i
(13_011515“;:?;]1:52&;_1121:;13;: There are signs of pyritic
ine Ppris X
terial remaining.
Six ?lllihes of weathered brown ﬂflt:mterial.
One inch of very decomposed pyr%blc S
o foot 6 inches of weathered ironsta g st W
Ollxle o?e-et of -verv hard compact slate, w1
e . T -
y reﬁnelv disseminated pyrites. DL U
. the sulphide
e Charactersib::; There are, of course, loca;
T : some of these being o
eneral the structure and

ck., with disseminated

me pink garnet.

rrhotite
granular pyy -

The ge 4 e
imilar to those just _
Ei"a:.]riasuticms from point to pzuil;,,
interest and importance, bu g

g dijide
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r!“ !P';‘;T » e aca -- 3 - '

tu;:, It‘:];jrll(d] Iiabocmtwn dflfvr little from the type sec-

oo st = th.{. seeml;; adv:sabir-_ to refer to the various

iy ] ; "Qre- ody mafle_ in the course of explora-
] » and without describing each in full ;

refer to special occurrences 5 b s

In the No. 1 trench there is ex
z . xposed a zone

:jft,e l(:)(rlft,}?;a:s:l;li rlch3V,1'alti‘t‘,erlsed by the presence ({))1[: 311411;;3
structure is simila% toa t.h(;i? l:ll;;::iswggs)cs?gea sy
;n %\To. 2 trench, alternate bands 5(;f slat.re: .
tir:;asga\lfleg;-;e dlg;lneralsdoccurrmg. The magnetite is some-
X oL tﬁe an fmely gr_a-uular. with apparently
i el 01:? er associated mineral, but it commonly
. e ol;' more of the following minerals : —Sider-
ma,{—,ic iy 01‘1(1{ lende, garnet, pyrrhotite. A little pris-
e qone b:::d ngsts of tin oxide crystals are sometimes
774 e of about 4_ feep carries abundant green
b highly i agnel?te and siderite, and quartz is present
i “)e dIonu)x_'p 1c crystals. Crystals of brown cassi-
¢ 1sseminated through this band -
;e;:goc::ﬁzecg (linbthls band is of peculiar inter‘est A speci
ored sifaeed vy Mr. A E. O’Brien showed a mass olpred
sectiou‘ t,hepl apﬁ)rour.uately‘as an equilateral triangle in
i fengt of side being 3} inches. On one edge
s pw; )(? cr}s}tal.hsed pyrite with a little calcite : wi%h
i“(-]ud;r[) ,iln-ut)}n there appears fto be no other mineral
v gm-i,pt £ 18 garnfct. But forming a border all round
g s {-a]r-{?z lz:lf;egol}i‘fl')'st_als of black cassiterite, with

L. raleite . ' prisms of glassy qua 3
ignx Oll;dlll;::i appears to consist of a little qu:«,frtzI nni;iz.s:ide?-iltli(;
- e ~greglxls]1 base.  Microscopically ’
e o ,cagsits;erq? to be composed of qur'zrtz, siderite
opaqm‘ pi]]orit'le’ magnetite, chlorite, tourmaline, and
opa qu'it‘, jrl;L?Ulﬁl:ESS]ia;(letS:rt“”g _malgt;obite and limon-

‘ g g 2, determined by the o

?)ttlﬁ::n:::ﬂ]Mt_l‘ch of the quartz is highly ic]forrlor])ijj}:r‘?r\\:?il]]c;
i;;(-];;(]éfflil x_s! q__mte al]otrion_mrphir. It is frl,‘r]llt‘l.lll\;
e ﬂar]]( siderite. The biotite is in aggregates of
o g es;_’]anld would seem to be later than both
i; a[,u“c’]am siderite, Partly 1'0ple_h‘~ir1g both. Cassiterite
Bl thm the slide In grains and crystals partly
P 7 g re(;n tquartz :'a.nd siderite. Associated with it 1is
Mg §00t = ourmall_ne. ; This_appears to merge I.llt(;b
iy raldi lmaguet-xt-e with a little siderite, cun?ainino
i al aggregates of hornblende, which in section
ireular and of about }-inch diameter. ;

as occurring
and of metallic

One occur-

examined,
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Within a few feet of this occurrence is a 5-inch seam
which seems to merit special mention on account of the
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 flanked on either
side by a seam of about 1 inch, composed typieally of idio-
morphic quartz in prisms up to j-inch section. With the
quartz sometimes occurs crystalline magnetite, also 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 sharply 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 completely
lined with minute crystals of black magnetite and brown
translucent cassiterite. The association of the two 1s
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
in some of these cavities.

One type of lode material which has not yet been
described in 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
erystalline 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
te are the most abundant constituents, with a
smaller amount of biotite and a little magnetite, chal-
copyrite, tremolite, and quartz.  The hornblende 1s in
idiomorphic crystals which are highly pleochroic and of
a bright-green colour. The biotite is in clusters
of brown idiomorphic crystals, with frayed-out ends.

pyrrhoti
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Pyrrhotite is a later product of crystallisati
the hornblende, being mourljded on, andr':o;gt];;t;: nﬂl:l?:sr:;
entirely surrounding idiomorphic crystals of the lat-
ter mineral. Magnetite certainly seems to be the
earliest mineral formed. It occurs in scattered grains
sometimes included in masses of pyrrhotite and included
also in hnrnb]ende-. Chalcopyrite is present in small
amount only. It is later than the pyrrhotite, occurrin
as a fringe to masses of that mineral, but never includeg
in it. A little colourless tremolite is closely associated
with the green hornblende, apparently forming an exten-
sion of the crys.tals, though not in optical continuity w{th
them. Quartz is present only in very small amount, quite
allotriomorphic, filling interstitial spaces between the (Edio-
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: 1 trench has not been continued across to the foot-
wall side of the ore-body, but the outerop is ex} osed
Here the character of the ore is decidedly more quarlzzose:
veins of cassiterite up to 1 inch in width were noticed at
various points, sometimes with decomposing iron sul-
phides, frequently associated with crystallised prismatie
quartz. Although sometimes conforming with the general
strike, it is worthy of particular notice that in several
Instances fissures filled with brown translucent crystéls f
cassiterite were noticed cutting across the bands of slat,(e)
magnetite, and sulphides. Obviously, these could only
have been formed and filled with tin oxide after the cory
solidation of the magnetite and sulphides. texil
The occurrence of cassiterite with crystallised
though not universal throughout the ore-body.
It is striking in what is known as the south-ér«;steru bod
In the winze Is a typical example of this oceurrence }.;\
seam up to 3 inches in width consists essentially of quart
cassiterite, and decomposing pyrite. The walls ?)f thz(:
ﬁfssure are encrusted with cassiterite, the central p-ort‘ioﬁ
of the seam being filled with prisms of quartz, from minute
11eed!e—11ko prisms up to about 3 millimetres in sectio
shpwmg terminal pyramidal faces. These pris;'nq alrle“
lying at all angles, and sometimes show terminal falce £
either end. They sometimes include, and frequently i
quite encrusted by, crystals of cassiterite - onl the }q'ﬂl‘fi
mineral the bases of some of the prisms rt;st. At p.j::::

the fissure is filled with qua i
he fissu g rtz and pvrite, a
siterite is noticeable. . i

quartz,
1§ general.
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A variation from this type is the vein of tin oxide first
cut in the No. 3 north crosscut from the south-east adit,
and afterwards opened up by an intermediate drive, con-
necting with the rise from the No. 3 crosscut to the sur-
face. The main seam is as much as 4 inches in places of
massive cassiterite, while at times there is about 2 feet 6
inches of gossan, with a series of parallel fissures up to
about 1 inch filled with cassiterite. The tin 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-rocks. Sometimes minute fissures
cut across the regular banding filled with crystals of cas-
siterite. Small cavities in some places filled with limonite
suggest the oxidation of a small amount of pyrite present
in the primary ore. No quartz was noticed in specimens
from this locality.

Further details of the ore-body will be given under the
heading of the mining properties. While the preceding
description of the mineral associations and the variations
in the nature of the ore-body at Mt. Lindsay is not by
any means complete, it was considered advisable to include
some descriptive matter here in order to render intelligible
the following brief discussion of the genesis of the deposit

The problem presented for solution is not a simple one.
The phenomena of contact-metamorphism must be taken
into consideration in conjunction with the ore-forming
processes. There seems, however, sufficient evidence to
justify at least some general conclusions being drawn.
Unfortunately no analyses are available; this detracts
from the value of the conclusions drawn, and in some
cases renders definite decisions impossible.

With regard to the ore-body as a whole, how is the
remarkable banded structure to be explained? As we
have already seen, the bands of ore material correspond
almost exactly in strike and dip with the surrounding
sedimentary rocks, and in fact bands of ore are separated
from each other by bands of slate. Can they be bedded
deposits(**)? Can the bhanded structure be due to crush-
ing by dynamic metamorphism ?

Obviously. with the evidence available, neither of these
suppositimfs is temable. The mineral associations, the
internal structure of the ore material, the intense meta-
morphism of the included sedimentary bands, and the
mineralisation of the adjoining rocks by the same agencies

(*) ‘I his question was asked the writer on the field, hence its inclusion
in this discussion
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.which produced the ore-body itself, all emphatically dis-
E:otv];a this theory. The same arguments may be applied
. he second theory. In addition, there is no evidence
wl%tev'er to show that crushing has taken place since con-
80 ;‘hatlon, and the orfa-body has still to be accounted for.
" e only explanation which is in accordance with
2 s?;'ved facts s that the material now constituting the
bands of metallic and gangue minerals must have been
introduced, and that these bands have actually replaced
portions of the original country-rock. The ore-body is
actually a metasomatic replacement deposit. '
. It may be advisable to briefly summarise the outstand-
mt_} features of the deposit before discussing the genesis.

t ll'.a situated in a series of Pre-Silurian stratified rocks
mainly slgtes at; t:hm point, which have been converted b};
%‘1111 Intrusive granite mass of Devonian age into hornstones.
expeﬂore;-body'tlz proved to extend to within 5 chains of the

sed granite contact, and is entirel ithi

= e by rely within the contact

The ore-body consists of bands of metallic and gangue
minerals varying in width from a fraction of an inch to
several feet, alternating with residual bands of country-
roeci(. The ménerahsed zone is about 100 feet in width
and corresponds in strike and dip with i L
sl p the enclosing sedi-
_The country-rock (hornstone) contains actinolite, bio-
tite, anda]}lmte, quartz, sillimanite, chlorite, and dissem-
inated pyrite and magnetite.
. I\f[agltgettt’te lsb abundant in the ore-body, associated with
ime-silicates, but sulphides are also i i
S P present in consider-
i(,:-),s;ent.c-‘rlte, quartz, ﬁuoribe, tourmaline, and axinite are
also present, and it is the presence of cassiterite which
gl\:;\g the deposit its economic value,

e writer is of opinion that the ore-deposi

. write bt -deposit under con-
sideration is to be classed with the contact-metamorphic
gtplgenelxtlc ore-deposits of Beck,(*®) into which the cassiter-
ite and accompanying minerals have b i ed E
ke e been introduced by

The ore-body is a true replacement deposit. In a
rece_ntl::" “'pubhshed paper on ‘‘ Replacement Ore-
budﬁles. (*") J. D. Irving has classified and discussed the

() *The .\’uh;re o;' Ore D os'_l_ o Dr. R, Y y
LRy eposits,” by Dr. R. Beck, trans. W, H. Weed,
(*) Replacemant ore-bodies, by J. D, Irving, in

Wworp I =
edited by H. Foster Bain (1911), p. 252. Types of Ore-deposits,”
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criteria by which replacement bodies may be recognised.
Even bearing in mind the warnings given by Professor
Irving, the facts noted seem capable of only one interpre-
tation. He states (*!): ‘‘ The criteria for the recognition
of replacement which has been discussed . . . apply
only in minor degree to contact-metamorphic types.”’
And again (**): ‘It is important to understand that the
criteria which are most serviceable in recognising replace-
ment may most of them be eliminated by regional meta-
morphism.”’

In the present instance no regional metamorphism has
taken place since the close of the period of ore-deposition.
Hence any criteria afforded by the ore-body should be
available for examination and interpretation.

The criteria established by the writer quoted, which are
applicable to the Mt. Lindsay ore-body, will now be dis-
cussed.

1. The Presence of Complete Crystals in Foreign Rock-
masses.—In many instances the slates, although hardened,
retain remarkably well their fine banded structure 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.

9. Preservation of Rock Structures.—This criterion is
abundantly exemplified in the ore-body. It is shown both
in places where non-metallics predominate, in dense sul-
phide bands where little gangue is present, and in magne-
tite. This feature is striking in all parts of the ore-body.
In the case of non-metallics slight differences in texture
and in the actual composition of the minerals in adjoining
bands show in detail the original rock-structures. Even
in the sulphidic portions this structure is distinct, though
it is sometimes very difficult to determine exactly what
brings the banding into relief. Sometimes there is a
marked difference in texture, or again the gangue minerals

in adjoining bands are different (frequently only very
slightly) in amount, in composition, or in texture.

3. Absence of Crustification.—In discussing this fea-
ture cassiterite and accompanying pneumatolytic minerals
already referred to are not included; they do in some
instances show crustification, but this will be explained by

(") Op. cit., p. 293,
(*%) Op. cit., p. 252.
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their slightly diffe 4
main Ore-bogy_ rent mode of

A careful exami i i
_ mation f
crustification. (P s

origin from that of the

o e evidences of
e , some of the mineralised
butrtiist ?5 s(tiructure somewhat.resembliug this was obseii'l\::'zid
il }xe not to the filling of an open fissure, but t.c:
o gbem:a replacement of a band of country-roc‘k which
oo :eg two fissures. Replacement has proceeded
S c : ssure, and eventually the strip of rock h
es;;in OH'I'FhBtEIy replaced, the two mineralised bands coaais-‘
p]et,eig}: replicpgesenie of narrow residual bands of incom
ed rock in 3 1 g
e such cases gives the clue to the
re}f]{;:izs-iixq‘gcrﬁtiﬁthi? cr?;srion, Professor Irving (%)
marks : rustiication, 1if present, is a definite evi
;;; l.]llw formalnpl:{of ores in an open éavitv but ifs eavE;;iee;i;e
y N0 means indicates that 1 g
R that a deposit has been formed by
co,::ji;:-c:dbtlhm r']eaturo;;1 of itself is not decisive, but is of
nsiderable value when tak i ] i i
e recogniseden In conjunction with other
4. Presence r;/ { ns ;
supported Structures.—The ger
it ; neral
:;,leu(;,;i:; l:):e t};? cl;re-(iiodyf has already been describe% an?l
presenc ands of country-rock of vario ridths
. us
{;\;g::glg tlcuutun.!l)ot(llsly for sometimes great dis\:;?ltcz:
1 the ore-body, parallel to h
bands of mineral H’ 1 Ry e
; ad the intervenin
IR g bands of cou -
ar.::qli)]e:l:;w r;pres;ute}d by ore and gangue minerals) nl)t:gn
dis: 2d out, and the minerals referred t i
introduced, the residual stri e lrige . oo
strips of country-rock Y
T " a1 : 3 I COUI 1
l}::i:;e 11.111;11119.{1 in their present undistl{rbed 0011t](iti(;11;)‘-:
e t}mrzﬁbas(t:;:’n?}t prt(_)ce;ses are assumed to be re.aponsible‘
' ) ution of the vario allie : :
e i ol us metallic and non-metal-
[ 4 2, s da.
: .:_.‘/1 resence ”f Cm-at:zea' Left by Decrease in Volume, du
.;’ ranges in Composition.—Irving (1) states: ‘It r’.au‘elei
i1S ;Fer halppeua that material substituted for c:onutry-rocl}:’
4 ](iqu_a_ volumel with the original material. The vary-
1g{ rq_ns_ulees of _mmera[s and proportions of the new anyd
old minerals taking part in the reactions usually re It i
a very marked change in volume.”’ : g
Unfortunately, some it isi
: unately, of the data requisite for & i
cussion of this question are wanting, I()]ut the ey

» writer wishes
(%) Op. cit., p. 233.
(%) Op. cit., p. 202,
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to call attention to certain occurrences which, in his
opinion, are accounted for in this way. At intervals
throughout the ore-body cavities do occur in dense mineral,
which do not seem to have been caused by solution or to be
residual 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 had been deposited on previously
formed magnetite crystals.

1n view of the above considerations, the writer is strongly
of opinion that the main ore-body 15 a true replacement
deposit.

The ore-body consists of a number of what Irving (**)
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 minerals 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 outerop of the ore-body
between the south-east adit and Tulloch Creek; cassiterite

(*8) Op. eit., 231,
(*) Page 71.
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was sometimes accompanied by pyrite, and ge
quartz.

In the section exposed by the No. 2 trench,
loch Creek crosses the ore-body, cassiterite wa

the magne-

tite zone carrying crystals of tin oxide, frequently asso-

ciated with prismatic quartz.

Exactly similar occurrences we

4, b, 6, and 7, where cassiterite
banded magnetite.

It is a significant fact that several exam
in which cross-fractures were filled with
matic quartz, with fluorit
tourmaline,

Although in some cases o 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 miero-
scopical sections. In a slide cut from g specimen collected
in the No. 3 north crosscut from the south
which cassiterite wag not suspected
the presence of quartz, chlorite, arsenopyrite
ite, fluorite, cassiterite, tourmaline, magnetite,
tite. The fact of special interest an

re noted in trenches Nos.
occupied cross-fissures in

ples were noted

minerals. Minute fissures traverse th
viously formed minerals, but these
quartz, fluorite, and cassiterite,
present. The cassiterite, as wel] as being present in these
fissures, is noticed ag scattered idiomorphic crystals in
their neighbourhood, and from their occurrence partly in
one mineral and partly in another, also partly included in
several distinet erystals of the same mineral, it hag evi-
dently been introduced by these fissures, and has actually
replaced some of the already consolidated minerals,

In other slides the tin oxide Was seen to occur in geat.-

tered crystals and granular aggregates associated with

tourmaline, a.lt.hough this association was not noticed in
hand specimens.

e groundmass of pre-
are now filled with
and a little siderite is

(") Page 73

nerally by
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2 i € h inite ha& T(‘ady
e rrence o cassiter 1t ax
1 occu nec C S8 ite w d.l

been described.(*®).

hat—
These observations lead 'uslto CO?CI;i:iJErite with other
quent. association o . fein in
$2) 'Il‘herefgggnised to be of pl}eumatogyt::i!ftl;ogduced
"t.nm:r?vs suggestive that the cassiterite has bee
or g ) ;
‘-;T thge‘action of mmerahser?. v o ins i
: 3) The occurrence of cassiterite in defin rite, showing
'di(omorphic prisms of quartz, and solfljerlﬁs ha’viﬂg been
11eﬁni‘w crustification, Pon?ts ko t'h?fe nll-;g Occurrences of
(f rmed in some instances in open es‘i,‘ll3 d'(.,n) The entire
?11' kind have already been. desC_l'l e hornblende, and
t‘b]ssence of magnetite, pyrrhotite, blo]tltet, in most parts of
at,hlr Jreplacement. minerals so abunc a1_1‘ ble that such fis-
Oh x re-’bodv is striking. It is mco.ncen? g s
ez :cou]d ‘have besn. open. st the tlmetqthese minerals are
&lflrtehe replacement minerals, seeing t}};a_ oy e agree-
(:1bslent Hence the f':ssr.;lring,fa.:}tl-hcn]l:lgEt"lal:1 e i e
4 i she i
x i e general strike o e 1 s iote:
mi ilth]:cl:a Si bsequent to the formation cn: tl(:eits o0 s
iade El]fl cassiterite introduced subsequent
0 y, : 4 AR -
dation. 5¢) of the presence of cas
act already noted (*°) of th raghs is ¥ug:
! (4)“:“;!: it:;-(egular and sometimes lll“mflqt;a\g?lgesite SR oW
Mtetr'l'g T iy of L coREg Crysm]st}? t mineral. The
gestla‘illiv that it must be'llater than - 2 e vk i
ner‘ter believes these cavities to be uf the introduced
wl‘ll lme due to changes in qup()Sltlon 0t S
:;?i :eral e sl suppomtlolﬂ = 1?§Ff€§§£ion of the main
- ] idi
: 1ly be formed on the so i hinqiowiitly
he: }f((:(ll]\lvd ::r]m‘ the cassiterite must have been subseq
ore-body, :
' ved. 5 : ble us to
111t11‘-(1)]r:1‘:t-idence seems sufﬁment.l]y deﬁll?_l’tfﬂ.tﬁ T:fa” ;3],,, Mt
F3 the cass 5
he introduction of : t to the
!}t'fne}f’l;af,,-t-:lbm/u took pd'urc_' at a nmr':"l:s;g?;g?presence
f;::::-n;nn of the main rhpn.uf,ﬁ;lél -t'h;tj:]e:alisers '’ having
olytic action, so-ca : . wsent
1130 pn?:;?:::h\a:’;]ain bringing the mineral to its prese
een 0 i
ition. in sections
L Fron the crminstin of o sumbe of (i st
: i d also of the ore-bodj ?
microscopically, an i

(%) Page 75.
() Page 82, e
(*) Pagex 81 and 87.
(%) Page 86.
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specimens collected therefrom, the fullowing has been

decided on as approximately the order of crystallisation of

the more important minerals present in the ore-body:—

(1) Magnetite, (2) hornblende, (3) pyrrhotite, (4) biotite,

(5) garnet and pyroxene, (6) vesuvianite and wollastonite,

(7) siderite and ecalecite in part, (8) quartz in part, (9)

rutile, cassiterite, and tourmaline, (10) sphene and axin-

ite, (11) pyrite and arsenopyrite, (12) caleite in part and
ﬂ_uorlih,n (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 head-
ing of ‘“ Metamorphic Ore Deposits,”” MacAlister and
Thomas (*?) 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, ‘ Haematite and Magnetite: These two
minerals among the iron ores, especially the latter, are of
most frequent occurrence in metamorphic rocks, haema-
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 haem4-
tite.”’

Mr. Montgomery also suggests a like origin for the mag-
netite deposits of the Comstock district. Referring to the
New Silver Stream property (Sections 1642-87u, 3224-87m)
he (**) says: ““ 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 !

(™) “The Goology of Ore Deposits,” by H. H. Thomas and D, 4.
MacAlister (1909), pp. 335, 334,

()% Re:pnr! on the Progress of the Mineral Ficlds of the County of
Montagu,” by A, Montgomery (1893), p. 17. ’
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54 :
In this connection a recent paper by J._ F. Ki;:po(f )t,hl:
of interest and importance as repressintn}‘gI:oir 25
latest views on the subject. He says (*%): tl[ .sé;n =
B e o teoed with migotss rih 3 dissotved
more extensively developed wi it
vapours. The crysb&_ll_hsatmn of t;hesekmo e Ak
several anhydrous silicates which make up t i
i , the dissolved vapours as magmatic waters,
gg‘i‘?fiezutt-htus a powerful agent of ls(ilteratmn r—).longt ‘21;2
borders. . . And again,(**) “ The comm;J.ne e
which is found associated with contact zones 01(1:] ]1:2; ae
yields iron. The iron minerals mermrg];l:tl}:znagres s
il in any zone. : _ g
;eelggrgeii”broughi fmm thi ertl’?tlve rock during its cool-
ing stages by magmatic wa ers. :
gln (iﬁaling" wit}% the magnetite dc?pomt-s O‘f theaCOi?:goctl;
district,(°") Mr. Waller rgfptes this theory as t.rep citog
that district, being of opinion that the magnz}t ibutl,)ion
mary. ‘‘ With our extended knowledge of tf e dis 11- Ran
of the magnetite lodes and the carbonate o 1rort|,1 o f;- if
the West Coast, this theory has become unt,e{u:i e, i
it were true, we should expect to find large lo t(als c; e
carbonate outside the me‘.:imlc_){ﬁhlc zon:;, }:;s:eaca:bonate-
7 ritic lodes wi ittle or >
"Iw‘fleg:ie!ﬂ.};inly could not havsa been cpuv}e:rtei lﬁwarr;?rgl-
netite by cont-act-met,a,tr_lorphlc ?l.gelmle”s. il n gain,
““ The magnetite is a primary mineral. =)

The writer is in full accord with this vie}.;r a;a apph.edl”t:‘ct
i The magnetite here s
he ore-body under review. gne .
t:hrrr,r' it does not represent the alteration of M;:Nr’ )j:.’:n
r‘i(;l.ll.</f/ existing compound of iron in situ, bu.f "f::) <
introduced fu,rl highly heated gaseous "f“’"””?"l ' 2 He
1-f‘uush,'-fnr;m-}l rocks, and by metasomatic replaceme
rr;;f(:r:rri' the original rock material. it
2 - . a 2
Granting that the iron oxide lclla.-ii beel?tel‘)iro;;irz 2, 8
iti 1 081 ;
tion by solutions, and deposit ! :
e st e did th luti derive their metal-
i ese solutions de
what outside source did t : Lo
i ible answers to this query sugg
ic contents? Two possi v
lhemselvesz either from the sedimentary rocks themselves,

(*) “ Contaet l)epoﬁi;s.“ by J. F. Kemp, in “Types of Ore-deposits,
edired by H. Foster Bain (1911.)

(*) Op. cit., p. 191,

%) (. eit., p 193. :

ﬁ"’: - R portl:m the Iron and Zinc-Leaa Ore

District,” by G. A, Waller (1903 , p. 6.
(%) Page 8.

-deposits of the Comstock
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or from the igneous magma which supplied the solutions.
It is quite conceivable that the solutions, in traversing the
highly-heated sedimentary rocks near the contact, have
derived part of their metallic contents from those rocks,

unds certainly are distributed.

What seems more likely, and the opinion held by the

writer, is that the magmatic waters have extracted their
metallic contents from the magma before its consolidation.
Being very energetic at this stage, the waters have been
enabled to take into solution certain constituents of the
original magma, and when expelled have carried these into
the surrounding rocks and there deposited them when con-
ditions were favourable, often (as we have seen) by a
process of substitution for the material of the rocks into
which they have been injected. Ascending through
minute fissures, they have gradually replaced the rock on
either side, depositing their dissolved metals and taking
into solution material of the replaced rock, which, entering
into new combinations, eventually goes to form new
minerals.

It is possible that sulphur has been present in the solu-
tions in considerable quantities in the earlier stages, and
has greatly increased their activity. Waller (**) has sug-

gested that magnetite may be accounted for by the reac-
tions which take place between different sulphides of iron :
thus : —

FeS + Fe. S, + 4Hy0 = Fe, 0, + 1H,S.

Perhaps under different conditions, e.g., reduced tem-
perature, some of the sulphides would consolidate as
Pyrrhotite and pyrite instead of magnetite.

Suppositions such as this are purely speculative. How-
ever, the essential genetic connection of the ore-body with
the granite magma seems beyond much doubt. Tt is pro-
bable that the magnetite, hornblende, pyrrhotite, biotite,
and lime-silicates were formed before the consolidation of
the magma. At a slightly later period, at the final stages
of consolidation of the magma, heated gases rich in vola-
tile constituents which had been concentrated during con-
solidation were expelled, and rising through fissures
formed fresh minerals, in some cases rlestroying others in

e ™) Op.vit, p.6.
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iterite 1 accom-
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biotite, dolomite, and titanite. 'Ijhea;fl,;l are : iy e,
uesia-bearing, not all contained in the or . of’country-
tHem only being noticed in resttcilugl b;;en"faterial S
i i in o . Th
rock, which may be quite enclose B i
presence of so many members ofttke gt c};njunction e
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(%) Tide page 88,
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side, vesuvianite, and epidote. The garnet is in granular
masses, interstices being filled with calcite. The calcite
occurs generally in masses of grains showing typical aggre-
gate structure; also in crystal plates enclosed in granular
garnet, and filling small fissures which cut through the
Idiomorphic crystals of diopside of
frequently included in the cal-
cite, and also enclosed in granular garnet. A little epidote
and vesuvianite occur in scattered grains. The width of
this band of rock is unknown. It occupied the face of the

crosscut at the time of the writer’s examination.
The occurrence of so many lime and magnesia-bearing

minerals in this crosscut is of specia] interest when con-
sidered in conjunction with occurrences in other parts of

massss of garnet.
granular habit are pressnt,

the mine.
In looking round to try and determine the source of this

lime and magnesia, one naturally turns attention first to
the original magma whence the magmatic waters which
formed the ore-body were expelled. But an examination
of the neighbouring granite (*') reveals nothing which can
justify our assuming that the magma was abnormally rich
in these constituents. Hence we must look elsewhere. If
the solutions did not carry a high lime and magnesia con-
tent when they commenced their upward journey from the
magma, nor derive it from the rocks in which the minerals
concerned now oceur, obviously the addition of lime and
magnesia must have taken plate at some intermediate

point. ! '
Reference may here be made to a discussion of this ques-
tion by Mr. L. K. Ward in a recent valuable and suggest-

various occurrences are dealt with in

d

ive paper,(**) where
a much more comprehensive manner than can be attempte

here. Mr. Ward describes—
Diopside and chlorite rocks from the Comstock region
and Anderson’s Creek (near Beaconsfield);
Axinite-actinolite-calcite rock (limurite) from the

Colebrook Mine ; and
Garnet-vesuvianite-actinolite Tock from Gormanston

Creek, North Dundas.
He deals with the mode of occurrence of these rocks,
remarking that, with the exception of the chlorite rocks,

(") For description vide supra pp. 26 to 32.
(™) “ The Origin of Certain Coutact Rocks with a High Content of
Lime and Magnesia,® by L. Keith Ward, B.A,, B.E. (Proceedings of

Section C, Australian Association for the Advancement of Science,
Vol, XIIL). i
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which ‘“ are found at Anderson’s Creek, near Beaconsfield,
actually within the boundaries of the serpentine and
pyroxenite of that district the remaining group-
ings are almost invariably found within sedimentary ter-
rains, but without exception in the immediate vicinity of
basic igneous rocks, either identical with or closely related
to those which have been observed at Anderson’s
Creek.’’'( oy

As a result of his investigation into these various ocour-

rences in detail, Mr. Ward puts forward a theory to
account for them. He says(*): ““ The point which it is
desired to make is that the fissures or paths whereby the
emanations from the granitic magma have ascended cannot
but traverse the basic igneous rocks through some portion
of their subterranean course, even when they are now seen
at the surface to lie within the boundaries of rocks which
have a sedimentary origin. Tt is to the chemical reaction
of the emanations from the acidic magma hearths upon the
walls of fissures which traverse the basic rocks that the
author would ascribe the greater part of the lime and mag-
nesia contents of the contact-rocks here described.”’

The occurrence at Mt. Lindsay is not quite parallel with
those considered by Mr. Ward. The same essential genetic
connection with acid igneous intrusives of Devonian age i3
maintained. The fact that basic rocks occur, similar to those
described in other localities and of a slightly earlier period
than the acidic rocks also holds true. But a glance at the
accompanying geological map of the district (°*) will show
that, whereas the nearest known outcrop of basic rocks is
over 1} mile horizontally, the granite outcrops within
about 10 chains of the extension of the ore-body, as proved
by Messrs. Conroy and Roberts. Since the edge of the
granite is apparently dipping at a moderately flat angle
(as indicated by the width of the contact-metamorphic
aureole), and since 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 Lave traversed
basic rocks. g

For the present the matter cannot be finally decided.
Until a careful series of chemical analyses proves him
wrong, the writer prefers in this instance to regard the
sedimentary series of slates, tuffs, sandstones, and porphy-

(™) Op. eit., p. 181,
(%) Op. cit., p. 184,
(®) Plate 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 any detail in Tasmania, brief
references will be given to one or two foreign occurrences
of similar nature, for sake of comparison. .

Under the heading * Contact Metamorphic Oﬁz;e
Deposits,”” in his ‘‘ Nature of Ore Deposits,”’ Beck (**)
describes ‘‘ The Iron Ore-deposits of the Schwarzen and
Gelben Krux, Germany "’ : ; 4

‘“ 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 horns};ones, whlch_ at
some points are characterised by cordierite, tourmaline,
and garnet; at others by andalusite and sillimanite. _T(_)ur-
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, allamt,?,
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 cglmt-e.
barite, felspar, and magnetite. B. von Cot_ta_ mentions a
tin-content in the ores. We are of the opinion that the
ore-deposits were derived from a f:ontact.-metamorphlc
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 same chapter of the work quoted,(*’) Beck
briefly describes the characteristics of * The” Contact
Depo;its of the Christiania Region.”” He says: 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
quarti-porphyry and of wvarious granites, proving t]:!at
they were formed before the last phase of eruptive actwi
ity had closed. The country-rock shows intense norma

(%) The Nntur;arolf Ore-deposits,” by Dr. R. Beck, trans. W. H. Weed
First Edition, Vol., p. 587.
(") Op. cit., p. 504.
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contact-metamorphism, with the f g f new garne
\'usuvlani_t.r, scapolite, biotite, :nf:;;;::':j}];u?l'lrl;)l;e\:nﬁ:rlwt:’
dote, (rlna_stolite, &c. The ores;, which have not’ EP]1'
r_eplace:i lnugstone, but even more frequentl slat-c; 211}’
s18t of the oxides of iron with subordinate amgum-s o’f c:ju-.
per pyrite, argentiferous galena, blende iron ritz
arsenopyrite, smaltite, bismuthinite, and molybgtilite’
(a‘ic-.f.]mr. fluorspar, apatite, garnet, epidote, rarel ; al :
axinite ancll helvine, accompany the ores. Tl’ms‘ (‘\llt-‘;l] r(’.15192
:I":]l)znsftl;.]?t')slis show examples characteristic of the tin
Here again the cas ite ¢
F‘S&.\‘.t,'llt-iai l'é:_*utures are s?srnﬁ;f‘. L R S S
To come nearer home, we have in the Comstock region
about 4 miles west of Zeehan, magnetite deposits \\g]uh,
appear to have many characteristics in common V\.’ith tlie
mwvunc[::r review. The writer has not yet had an oppor
tunity of visiting this district, but culls the followin s
eral particulars from Mr. Waller’s report.(r“‘) e
b._'“,l,(l Tnz.ignet'lto deposits are abundant in the distriet,
being, typically developed at the contact of intrusive gran-
ltf-'[_lh-vm.;mn. L.L.W.] with Silurian strata or ilf’ th
vicinity of the contact, never in the granite itllself Th ¢
are sometimes found at the contact ()? gahb-ro [.])e;vonia(;y
with Silurian strata, or perhaps within the gabbro' or 11']
pentine, but the granite-contact is never far distant ';'Ein;
minerals _nhserved are magnetite, pyrite, chalcuinyrite
arsenopyrite, galena, zine blende, cassiterite (in one
:IIS{-;I‘HU(’ at the St, Dizier Mine), diopside, lime-silicate
hornstone, tremolite, actinolite, garnet, epidote, vesuvian-
ite, chlquto, phlogopite, talc, ser]wnti.nr‘, cal(‘.ilto -quartz
manganiferous siderite. Mr. Waller discusses dw ossi-
bility of the derivation of the deposits from the pbasic
r!ocks,_ but is of opinign that they are contact-metamorphie
;Zggsrl(fs connected with the granite rather than with the
mUn}rllfr the h.ead.mg of the Stanniferous Contact Meta-
orphic Deposits is probably to be classed the gossan for-
mation in the north-western corner of Section 133m. A
few remarks seem called for to explain the oconrl;ence
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 llwen‘

(*) “ Report on the Iron and Zine- i i
Distriot,” by G. 4. Waller (1903), o _epesite of the Comstuck
(%) Vide page 141 ¢f g+,

99

said there that so little work has been done that the nature
of the primary ore is rather a matter of conjecture than
certainty, as the latter has not been exposed, and hence a
description of the mineral association is impossible.

It appears that the deposit is a true contact ome. Ab
some points, at any rate, the gossan appears to be sepa-
rated from the granite only by a selvage of kaolin. The
banded clays referred to, sometimes stanniferous, would
seem to be altered sedimentaries, belonging probably to
the series extensively developed west of the Stanley
Reward, and of the Four-mile Creek,(’*) and which has
tentatively been classed as of Pre-Cambrian age, though
the matter of age is still quite open to question.

The deposit occurs, then, at the junction of granmite of
Devonian age, intrusive into slates of probable Pre-Cam-
brian age.

The ore itself is essentially limonite and haematite, with
disseminated cassiterite. It varies a good deal in texture.
Frequently quite open and cavernous, there are sometimes
bands of massive haematite, sometimes hard bands of what
are evidently clay ironstone. The general banded appear-
ance is striking, suggesting that here, as in 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 marking
the bands, appear to represent original slate bands, into
which pyritic material has been introduced along the
cleavages, but in which the bulk of the rock has not been
replaced. It is significant that where this mineralisation
ceases the clays cease to carry tin. The occurrence of
tremolite here is worthy of notice. Occurring apparently
in rather irregular veins, it was noticed in the white clays
exposed in the company’s workings on the eastern side. It
is pure white, and not easily distinguishable from the clays
excepting on close examination, when it is seen to consist
of a mass of erystalline aggregates, now soft and partly
decomposed. Before the blowpipe it reacts for magnesia,
lime, and silica. It is doubly refracting under the micro-
scope, and shows extinction angle up to 20 degrees between
crossed nicols. Occurring in the gossan (specimens being
obtained from the west side, at the tributers’ workings),
is a reddish-brown mineral occurring in aggregates similar
to that just described, masses of 5 inches in thickness being
obtained, although its mode of occurrence could not be

(") Vide Plate T1.
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seen in detail. It is probable that this, too, represents
tremolite (much iron-stained) which has crystallised with
sulphide, now thoroughly oxidised. This is said to carry
no traces of tin whatever,

In some places in the gossan a little black botryoidal
haematite was noticed.

Magnetite is not as abundant as one would expect in an
ore-body of this nature, but it certainly is present, often
in disseminated crystals through the gossan, one specimen
showing a distinetly 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 decomposing pyrite in the gossan.
The presence of crystals showing combinations of octa-
hedron and pyritohedron, and octahedron and cube is
referred to in another place.("?

From the outerop deseribed as occurring on the western
boundary of the section,(’*) specimens were obtained con-
sisting of groups of perfect crystals from }-inch to 3-inch
in size, the only crystal form represented being the diploid.
Although retaining their crystal form and appearing on
the surface to be fresh, on fractured faces these crystals
were seen to be much decomposed.

Specimens collected from the tributers’ workings showed
fine pyrites, a good deal decomposed, but stil] recognis-
able, in alternating seams with hard clay ironstone.

This evidence points conclusively to the fact that the
formation will become pyritic (and probably highly so) at
no great depth.

Cassiterite appears to be well 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 surface
of the gossan.

The association of granite porphyry, and particularly
of veins of quartz and of tourmaline in portions of the
formation, undoubtedly stanniferous, are significant
facts. The data is insufficient for a full discussion of the
mode of origin, but the facts suggest that the occurrence
may prove similar in general respects to the Mt. Lindsay

ore-body, and that, as in that case, so here, the cassiterite
may have been introduced by pneumatolytic agencies into
a previously formed normal contact-metamorphic deposit.

(™M) Vide page 144.
(™) Vide page 141,
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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 cassitgri_te depomts.1 no
definite lead-zinc ore-body has been positively prm"}ect u:;
the field, but brief reference must be made t(;‘ \\1‘1;11 o
almost certainly an ore-body of this type.r T{lf “]“, 1 grit‘e
numerous loose pieces of galena and galena-b eliflt—ll)yt :
in the wash when sluicing at the Stanley Rewarc et( . c;:
search being made, and it seems that at mmf 1):111.1(,1'1“21(l
point large masses of these minerals were clmm, ‘sed
beyond it none. Although certainly in the u'compfl) :
dolomite, absolutely no prospecting work has l-)e-‘l‘“tl{l’:::
to prove whether it really is in situ, as it ap!)t'dlh”j} >
There are strong reasons for believing that an ore-body

es exist here. '
dUGalena. zinc blende, and pyrite arw'appargnrr]_y t].J‘E' (;12:_
minerals present in the specimens. No cassiterite is pr
ent in samples submitted for'assay. e

It is quite possible that this may prove t('y l'w ]a}]? lllde
cassiterite deposit, as the type carries galena anc j] el .
Beyond recording the fact of this occurrence, little mor
can be said at the present stage. ” B

From the occurrences noted in the ‘‘ pug,”’ the strike
would appear to be about N. 60 W. T

About 50 feet east of this there appears to bvf d}l;() lln.o
lode, esentially pyritie, with an apparent strike o -

W.
C.—IRON ORES

Reference must be made to the l)oss_zib]v _u(‘c'm'reu{_‘.f* (‘)f
iron ores of economic value in t})e distriet. In the writer s!,
opinion no iron ores of economic value have been provec
in the district up to the present time. : ; . s

One occurrence which should be worth investigating with
improved means of transit and a deu}&_mi for iron o'ret}l‘sa
that occurring at the foot of Mt. Livingstone, t¥ez.n' hl
head of the Livingstone Creek Flat. It outerops in the
south-eastern corner of Section ?958:\1;311:1 extends across
the southern boundary into Section 4977m. The deposit is
still undeveloped, and at this stage a definite opinion can

ely be expressed. - :
sc;?'lr‘-ﬁe youtcrolf) rises abruptly to about 30 fm;t ‘(-l'b‘]w‘l]t'hf;
flat, forming a low ridge, generally covered with thic

al
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scrub. Into this two small prospecting adits have been
driven, one 65 feet and the other 85 feet. The width of
the outerop is not fully exposed, but appears to be about
2 chains. The length over which a little occasional work
has been done is about 10 chains, though some points are
still thickly covered with scrub. 7

The material consists mainly of banded and of radiatin
haematite with some magnetite and limonite,

The appearance of the ore is striking. It consists of radi-
ating spherulitic aggregates, from t-inch to 1} inch in

g

o
=}

diameter, eircular in section, with aggregates radiatine from
a centre; aiso of masses of prismatic aggregates up to 3
inches in length, with always a tendency to radiating struec-
ture, but not formjng complete spheres, these prismatic
aggregates crossing and recrossing each other in all direc-
tions. The small spherulitic masses consist essentially of
magnetite, with some haematite, and with vellow limon‘te
U“f'lil'ril!g l.ilterS[‘;li«‘i”)' i)n't\\'w-ll the blades and l_n'l\.\'t'q’n the
agegregates. These masses are frequently stained greenish,
probably by the presence of a small amount of some
chloritic mineral. The larger spherulitic masses, of about
i to 1} inch, are brown haematite, with interstitial limon-
ite as before, and in places a little magnetite. The large
prismatic aggregates are reddish-black haematite, with a
little interstitial limonite and rather coarse grains of mag-
netite. Masses of granular magnetite occur in places,
while frequently the formation is distinetly banded, bands
of hard clay ironstone occurring, sometimes evidently
replacing nf{;nntr_\,'-mvk_ and showing included quartz
grains.

In one place, a few feet north of the adit driven in Sec-
tion 4958m, some irregular seams of soft white sacchar-
oidal quartz occur, apparently dipping west, cut through
in all directions by veinlets of black manganiferous
haematite.

The whole mass strongly affects the magnetic needle.
It 1s 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 nature of the deposit is likely to
be until a little more prospecting work has been done.
The striking radial haematite is unusual. The mineral
does sometimes oceur radiating, however, for Dana (')
says, under the heading of compact columnar haematite :

(™) “ A System of Mineralogy," by J. D. and E 8. Duna, 6th Edition,
1906, p. 215

'ourmaline

seudomorphous

probahbly

yatite,
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““ The masses are often long radiating; lustre, submetallie
to metallic: colour, brownish-red to iron black.”” This
description certainly describes the mineral occurrence here.

However, 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
ocourring 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 4772m, 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
haematite occurring as a pseudomorph 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
determination 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
T 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 in other parts of the dis-
trict do contain tin, sometimes in what 1s 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 described, all of which carry sulphides, it
seems likely that this deposit, too, at no great depth will
be found to carry sulphides.
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me_ the point of view of exploitation, insufficient backs
are available to allow of economically opening up by adits
1t would have to be worked from an open-cut or shaft, :

Under present conditions of demand for such a product
and with the difficulties of transport, the deposit cannot bt;
classed as one of commereial importance.

(4)—THE ALTERATION OF THE WaLL-RocKs oF THE Lopes
BY THE MINERAL-BEARING SOLUTIONS.

‘This feature of the ore-bodies has already been dealt
with to some extent in r]iscussing the various types of
deposits, and this section will serve partly as a su]mnary
}wt.h the addition, however, of fresh facts in severai
Instances.

_The student of ore-deposits is forcibly struck by the
differences in the alterations of the wall-rocks of various
ore-bodies, differences not only of kind, but also in extent.
In some instances no change is apparent, beyond perhaps
a slight hardening, while in others the original rock is
entirely broken down, and altogether new minerals formed.
The outstanding factors governing both the nature of the
alteration and its extent seem to be—

(a) The composition of the vapours or solutions (some
substances being far more active chemically
than others).

(4) The composition of the rocks undergoing change
(some being far more resistant than others to
alteration).

(¢) The temperature at which the change takes place.

As these factors may vary from point to point, we

should expect the wall-rocks to be differently altered in
various ore-bodies even in the same district. ~This proves
to be actually the case.

Where veins of the quartz-tourmaline-cassiter

oceur in granite, considerable alteration has taken place.
The attacking solutions have evidently been rich in boron
compounds, and to their attack the felspars and biotite of
the already consolidated granite have succumbed. As a
result of the action, tourmaline has been formed, and fresh
quartz. Hence we frequently find, as well as tourmaline
aggregates in the groundmass of the altered granite, per-
fect pseudomorphs of tourmaline after felspar. The out-
lines of the original felspar erystals remain very

1 : y sharpl
defined, but the interior of the erystals is converted tc}:i

mass of minute radiating aggregates of needle-like crys-

ite type
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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. 5

In the case of Castle’s vein described, (™) 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 the
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-tourmaline-
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 that in addition to this widespread alteration,
forming a contact-metamorphic aureole, tl}e ore-bearing
solutions have been active and have superimposed other
changes, the difficulty of ascribing each t_}'pe .of_alteratmn
to its true source will be realised. Again, it is sc_arce]y
necessary to remark that the alteration in each case is pro-
bably of a kindred nature. It is likely that whenever a
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 Mt. 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‘t-he roc.k 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.

S %
("} Page 64.

|
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r 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. 1f fol-
lowed down, the main magnetite body would probably be
found to cut out when the contact between slate and
granite was reached. The point which the writer would
emphasise, however, is this:—The tin values are likely to
be permanent, and to extend not only to the granite junc-
tion in depth, but beyond it into the heart of.the gramite

mass itself.

it appears to the write

Another point worthy of note with regard to structural
the formation of the

features is that of disturbance since

ore-body. Too little is known of the deposits other than
that of Mt. Lindsay to enable statements to be made in
general for the class, but the prospecting already carried
out at Mt. Lindsay has revealed the presence of ab least
one fault.(??) This appears to strike N. 554° E., and dips
towards the south-east. The country-rock is much frac-
tured at this point, although the effect of the disturbance
on the ore-body was not evident at the time of inspection,
the drive not being continued far enough to expose the
ore-body proper. Ina letter received a short time ago Mr.
(' Brien, the mine manager, stated: < It is impossible to
¢ idea of the amount of displacement. 1 should
amount of displacement at about 70
is composed of bio-
and small thread-

give an exac
estimate the actual
feet. The ore-body where intersected
tite-magnetite, with disseminated pyrite
like veins of caleite.”’
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-body.
This faulting is not likely to seriously affect economic
Fracture-planes were noticed also in the south-
, the western adit; but these have appar-
e ore-body to any extent, and are of
In each case they acted as water-

mining.
east adit, and I
ently not disturbed t
little importance.
channels.

The topography exposes a cection of about 300 feet of
the ore-body, and mno change in structural features is
noticeable between the highest and lowest exposures.

(™ Vide Plates 11, and VI
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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 on the eastern side of the creek (i.e.,
slope of the south-east spur), while on the
pastern slope of Mt. Lindsay

practically at the surface.
g the crest of the ridge and

on the western
opposite side of the creek (
spur) dense sulphides occur
There is a little gossan toward
on the western slope.

Why should the ore be so profoundly altered in charac-
tdr on one bank of the creek while remaining perfectly
fresh a few yards away on the other bank, the oxidation
having apparently been confined to a surface crust of
limonite 1 to 2 inches thick? The character of the gossan
ation 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
haematite of a general reddish-yellow colour. It retains
the genoral banded character so typical of ore from prac-
tically all parts of the mine; it is generally very porous,
but has hard bands of clay ironstone of varying widths,
resulting from the oxidation of the residual slate bands
curring so often in the ore-body, and their
jite. A striking feature is the
containing prismatic crystals of
quartz, and cometimes cassiterite. These have previously
been described.(™) The absence of these fissures lined
with quartz from the sul])hide—burly is almost as marked
as their presence here. Quartz does occur in other parts,
but apparently more sparingly. In omne instance where a
was noted, in No. 4 trench, it was asso-
A similar association was noticed

resulting from the oxid

described as oc
iln]arr=g!|eninn with limon
occurrence of -fissures

similar occurrence
ciated with gossan also.
in the western adit workings.

The writer is of opinion that these fissures with erystal-
lised quartz partly account for the formation of gossan
in one part and not in 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 SLI}?])OH from
an actual example noticed in the south-east adit, where a

' ?') Vide page 82.
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good deal of water w

as finding its way down one such vein.
In the cage of the P

arts 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
assisted by the presence of fracture-planes.

has been

\ 3 , but the summit is
flat. and of considerable width compare i

Mt. Lindsay spur, being several chains across. Water
would tend to lodge here to a greater extent than on the
opposite spur,

The south-eastern gossan-body is stanniferous. There
may have been a certain amount of purely mechanical
concentration of cassiterite in some of the more open fis-
sures, but no 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. Consequently, 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 a
of sulphide ore from the known v

(as is sometimes done), the point
be borne in mind.

n estimate of the value
alue of the oxidised ore
here emphasised should

A few other minerals occur as a result of
alteration of the lodes. Melanterite and ch
hydrous sulphates of iron and of copper re
fairly abundant as efflorescent,
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

L=}
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 oxi-
dised portion of the ore-body. Pyrolusite, the black oxide

the secondary
alcanthite, the
spectively, are
deposits derived from the
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metallic and gangue mi
tions. Many of the pie
with some cassiterite,
granular or crystallis
tourmaline gangue.

nerals are present in all propor-
Cces are quartz-tourmaline boulders
while others again are masses

ed cassiterite with a little quartz-
: - Many rounded nuggets of cassiterite
up to about 1 inch in diameter were seen, with apparently

no gangue minerals at al] 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 veinlets filled with more coarsely crystalline cassiterite
with fairly abundant small idiomorphic prisms of tour.
maline, often completely included in cassiterite crystals,
Througlmut- the mass are minute fragments of allotrio-
morphic quartz, evidently filling the interstices between

previously crystallised cassiterite.

This bears out the contention
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,

represented, although the black may be present as well.
Sometimes the tin oxide is scattered through a quartzose
groundmass, without visible tourmaline ; 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 well-rounded massive light-yellow cassiterite, showing
no signs whatever of crystalline structure or of any gan-

gue mineral. Chemical and physical tests show
clusively that the s]

quality.

The finer grade of tin oxide won is seen to consist largely
of individual crystals of black, or sometimes brownLish-,
colour. Sometimes, however, fragments of the aggregates
described above were noticed. Associated with this tin, as
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
little galena was noticeable as well. These sulphides are
undoubtedly derived, largely at any rate, from the dolo-
mite. The tin sluiced from the granite bottom should be
practically free from these impurities.

of

that even when no gangue

the green variety is always

ed con-
ecimens were really cassiterite of good
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Perfect crystals of pyrite up to }-inch in Eséfle,iﬁ:o:’v:fag_
faces of the cube, or the cube combined wi 5 bl
Bedron, are frequently picked out o‘ittfhe s(}ulga-do:;:sm e

i doubtless derive
cleaning up. These, too, were dou il
i ideri tic area from whic
dolomite. Considering the grant ; e &
i 1 it 1 that pieces of topaz,
tin is derived, it is mnot sm_rprlsuzlg1 : oo,
i 1 sapphires are fo
ts, zircons, and sometimes sma : _
E?sr;eOccasiOIlaliy coarse irregular pleces of native blin:izglex
are noticed in the tin concentrate, derived from som
10t yet located. '
] Sglal] quantities of gold! ge_nerally in very w::tela;'w:lgg
fragments, and of magnetite in octahedral erysta
1 i ice-boxes.
find their way into the sluice : 3

A good deal of a heavy brl_ght.-yellow sz;;ul vu;:;gitea

resinous lustre is noticeable, \i}.rhlc(h proves [*:;tlfa::::n an&

earths (cerium, : 3
a phosphate of the rare e T et
idymium, sometimes wit orium). :
ilasynoticed by Mr. MQlli;gomerys,1 )wh;) suggest;ail tilz,‘: g;::
zi ord -
e of monazite. Mr. Waller (*') also rec 1
ilrllzz 0ctating. ““ This is the first locality in Tasmania, .io
far a;s_I am aware, that this mineral has been found lln 1_131
mother rock. Up to the present it has been found only 1
alluvial. Tt occurs only in small quaxrx’t-ltles, and can never
serious impurity in the tin ore. L &
be\‘s F. Pettei‘d (®?) also notes its occurrence: 1Inc$11~lse
alluvlial tin-wash of the Stanley Rlver‘ a heavy s‘ansc (())tc )m:
which is left in the dish by the or(_lm.ary proces : ;emi
specting. It is very fine, pale-yellqw in colo.ur', aén( e
AtE quite transparent. Under the microscope 1;, is _oumona-
be suberystalline, and much water-worn. This 18

.tl y v - i 0. - g-
o %his mineral has been found mkman'}'tloiaal;hgz :r_;ig'atqo
' ; “fab 1 8 :

ia, and as Petterd (**) remarks, ° 1 t

:)1::2]1:1‘ in almost all the alluwal_tm worlltmgs, %;:S \,-u:ellA.qs ]111(1’

the vicinity of many of the acid eruptive rocks. - o

Tasmanian locality is it of commercl&tﬂ 1mpc§riigiei-{lln e

antitie available, the percentage of t | >
quantities are aval 5 N s, On
I found to be too low to pay 1 2 )

111?: o)tel?::r hand, it is not likely to_be detrnne'ntal 1;11; rt];:;

district as an impurity in the tin conc.entmt:?.Ohs.ervm.1

uantity present is not considerable. It w aslnuf.or —

?n situ -by the writer, though search was made . r’!or =

it éeems to occur disseminated through the granite, =

I oit, p. 3. : T 10,
%:')) l{')l‘:l.ahtg’-ul-’ of the Minerals of Tasmania, by W. F. Petterd, 19
p. 121.
(b-T) ()ﬂ, eit., p. 182,
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acts in the bottom of a sluice-box ; the lighter material is
carried over, while the heavier concentrate tends to remain
behind the obstruction. Some cassiterite must necessarily
have been carried over the bar, but the bulk has been held
back. On examination of this bar of altered slate one is
not surprised that it has resisted so well the attempts
made by the river to wear it down at the same rate as it
has worn down the dolomite and some of the other rocks
which, although hard, may not on account of texture or
mineralogical composition be able to withstand chemical
change. The slate is extremely fine in texture, and exces-
sively hard. A microscopical examination of a thin sec-
tion shows it to be a contact-metamorphic spotted slate.
The carbonaceous material is collected in knots; the
groundmass is even and very fine-grained, with a few scat-
tered quartz grains. The upper surface of the rock, as
exposed in the river-bed, is worn very smooth, and appears
little altered even immediately below the surface.

Had this bar not been present, there can be little doubt
but that the alluvial flats developed would not have been
o extensive. While cutting down of the grade of the
river-bed was hindered so considerably at this point, the
water-courses were still delivering their contributions to
the Stanley River, both of cassiterite and of rock-debris,
and much of this was deposited, since the grade was too
flat to allow of its transportation further down stream.
Thus, to this hard rocky bar, regarded by those anxious fo
work the deposits as a great hindrance, the economic value
of the deposits is largely due.

One point is worthy of note here, to dispel a difficulty
which has existed in the minds of some of the prospectors
on the field, the fact having been mentioned to the writer
on several occasions by different men on the field. It is
gaid that in surveying for a projected tail-race to cut
through this bar, it was found that the level of the bar
in the river-bed was about 30 feet higher than the bottom
of the wash in the flats some chains up the stream. This
being accepted, it was assumed that the river which
deposited the alluvial must have had another outlet, as it
could not have flowed from a lower to a higher point. I
am given to understand that a good deal of time has been
spent searching for the true course of the old river, and
that the assumption was finally made that the present

Four-mile Creek (**) must represent the old river valley.

(™) Vide Plate I1.
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vial deposits of any extent. Where the grade is steep the
scour is usually sufficient to remove the alluvial deposits
as fast as they form, although under specially favourable
circumstances deposits of limited extent may form. So in
Minor’s and Rocky Creeks, for example, both steeply
graded, some alluvial tin has been won, but the deposits
have been small. New’s Creek has proved rather more
favourable; in many cases the gradient is very flat for
some chains in length, and some patches of highly payable
alluvial have been worked.

All the way along the Stanley River, above the Stanley
Reward sections, alluvial deposits occur at intervals. Some
work was done on some of the flats on the Upper Stanley,
where the tin ore was found to be similar in mode of
occurrence to that lower down, and its mode of origin is
similar. The inaccessible nature of the country here has
prevented any great amount of work being done.

In some cases the alluvial tin won is of such a nature
that one is forced to the conclusion that the lode from
which it has been derived is very close at hand. For
instance, the detrital ore won by Messrs. Conroy and
Roberts on Section 4771w, on a branch of New's Creek,
has been derived from the outcrop of the Mt. Lindsay lode.
Again, on the boundary dividing Sections 5H720M and
5791m. and almost at its intersection with the northern
boundary, a small patch of rich alluvial tin was won, and
practically no work done in prospecting for the source of
the tin. However, from the angular form of the frag-
ments of massive tin oxide found, and the limited area
over which it oceurs, it has undoubtedly been derived from
some vein close at hand. A close study of fragments of
tin stone collected shows a considerable variation in the
ore. Many of the nuggets are of masses of granular cas
siterite, with no apparent gangue. Others, again, are
granitic, the quartz and felspar being entirely replaced by
cassiterite, accompanied sometimes by a little green tour
maline. Many of the specimen pieces are undoubtedly
impregnations of country-rock, altered slates, and sand-
stones carrying irregular seams and granular masses of
black or dark brown cassiterite. More definite evidence
still of the mode of origin of the deposit was afforded by
the discovery of two fragments actually showing the con-
tact of granite and slate, both being impregnated with tin
oxide.




118

. -
f'llllgre 18 no doubt, in the writer’s
c; this patch of rich specimen ore
rom a vein or veins at .

Oliiml;m’ of the origin

t has been derived

‘ e ) erive

- . ‘ ntact of granit

- lexltu‘l:;llr a t;'on of tin oxide was foundgin ;esn?:l(ll Slatzeli

odanihiny )[va aew ;ivards in diameter, and prs.ctical}pﬂ 11

b i hlefe angu' ar. As the granite-slate cont-agb a.i

e s } < minimum of prospecting would prob blEi

o8 ore-body within a few yards of th e
ei tin ore was found. S
f prospecting is carri 1

e | s carried on in the district there ¢

Slilnj?a(rl“:}[l:)iijlilui that other secondary depol:slits t)k}eiﬁltjrl:e 2?
_ origin to those deseri i

which will pay small workinrglb;(airt‘lyeli] PR

B.—GOLD AND OSMIRIDIUM.

(1)—Gold.
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offered for the metal (about

two and a half times the value of gold at the time of
writing) inducing many to “ try their luck.”

The osmiridium is confined to the eastern portion of the

ilson and Huskisson Rivers,

atively narrow belt of

the exceedingly high price

area mapped, between the Wi
where there is a long and compar
basic rocks (gabbro, pyroxenite, 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 alluvial
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.

in the Wilson River. Here it is

It is known to occur 1
either derived from the gerpentine cut through by the river
f the tributary creeks.

itself, or that drained by some o

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 }-mile from
the Mt. Merton Mine and the contact of the serpentine
with the Silurian sedimentaries, osmiridium 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 cresk-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
and the explanation is not far to
seck. 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 1} and 2 dwt. are said to have been

with especial favour,
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Cc.—IRON ORES.
of the Stanley River district are

The secondary iron ores
but brief reference may be

of no importance commercially,
made to one or two occurrences, as in one 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.

In the serpentine
son Rivers, there ar

area. between the Wilson and Huskis-
e 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,(*") that such occurrences are not likely
to be of value. These 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 ‘¢ pot-holes " were noticed,
put in to test the occurrence. The deposit was seen to be
purely superficial, with gerpentine beneath., The masses
consist essentially of limonite, with sometimes included
magnetite. Between the Harman and Wilson Rivers a
similar occurrence Wwas noticed, but here in some

places the limonite was seen to be encrusting surface-
pebbles. One specimen

shows a rounded quartz-tour-
boulder, almost entirely included in limonite. The

rived from the serpentine.
mpounds are set free, and

maline
limonite and magnetite are de
As the latter weathers the iron co
these residual crusts are formed. The magnetite set free
from the serpentine has been mechanically included
(exactly as were the pebbles noted above) 1n limonite
deposited from solution.

These deposits or surface-crusts are no
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. Ward has pnint.etl out for the North
Dundas district, the chromite is too small in amount to be

of commercial importance.

t at all likely to

(8)—SUMMARY OF THE Gexesis oF THE ORE-DEPOSITS.

In dealing with the general geology of the district, we
have already seen (') how the present geological structure
of the district has been brought about. We have seen how,

s
%) For instance, see Geol. Surv. Bull. 6, p. 78.
(™) Vide Chapter IV.
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Contraction of this crust on cooling
and on this release of pressure
molten material was forced upwards, forming
dykes. These sometimes
limentary rocks. - But differen-
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 (*?): ‘‘ The pressure must have been
exceedingly greal, 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 be 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 amount
of cassiterite was included throughout the mass of the rock.
This was destined to become important economically, owing
to natural methods of concentration in the secondary

deposits.

At the close of this period of
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
long-continued period of gradation impressed on the dis-
trict since the Devonian time has been to wear down the
land-surface, 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-

igneous activity the intro-

The Tinfleld of North Dundas: Geol.

™ L. K. Ward:
Bull. No. 6, page 79.
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VI.—THE HISTORY OF MINING ON THE
FIELD.

The first discovery of tin on the field appears to have
been made about 1893, by Messrs. Albury, Mitchell, and
Upchurch. Prospecting up the 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 flats here were
found to be extensive, and prospecting along the river-
banks showed that the wash 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 name of Upchm'ch.

A syndicate was afterwards formed in Zeehan, and work
was commenced to sluice the alluvial deposits adjacent to
the Stanley River. 1 am informed that a fair quantity
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 other 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.
n the neighbourhood

Meantime prospecting was going on 1

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 mow known as New's Creek.
Patches of alluvial tin were located, but there was no great
Several quartz-tourmaline lodes were
f these carried

extent of wash.
located, and it was reported that some o
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. Had 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 supplies on to the ground.
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tin-bearing lodes were discovered

and it is said that several
isting conditions it was con-

on the leases, but under exi
sidered inadvisable to continue work.

Further prospecting about the same period resulted in
the discovery of several quartz-tourmaline dykes in 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 shaft-
sinking, and although values are said to have been located,
these were not considered sufficiently encouraging, con-
sidering the inaccessible position, to warrant any 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 was done in the way of boring and sinking
trial-shafts to test the depth and value of the wash at
various points on the flats 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 the 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 by the track direct to Zeehan,
across the button-grass country. The Stanley River had
to be crossed by a cage, and the Pieman likewise. Con-
sequently packing was difficult 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 the
Pieman River capable of carrying pack-horses. This work
was eventually agreed to, and carried out between four
and five years ago. It is a matter for regret that more
judgment was not used in the construction of the track,
as a better grade could easily have been secured in many
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 Renison Bell into country which
had previously been extremely difficult and costly to pene-

trate.
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Following on the construction of the brid%e 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 field. 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. i
portion of the country, bet i

er by cage near the confluen

Huskisson. Quite recently, however, a bridee has been
constructed over the Wilson River about }-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 Tinfield.

For much of the information contained in this chapter
T am indebted to Mr. A. D. Sligo, of Zeehan, to whom T
would tender thanks.
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VII.—THE MINING PROPERTIES.

(1)—THE STANLEY REWARD TIN MINING CuM-
PANY, NO LIABILITY.

The property held by this company consists of 160 acres,

mprised i