REPORT ON THE MINING DISTRICTS O
- THE SCAMANDER RIVER AND ST.

——

Government Geologist's Office,
:  Launceston, 4th June, 1901.
Si,
AcriNG on instructions received from Mr. W. H.
welvetrees, Government Geologist, 1 left Launceston
~on the 22nd of April last to examine and report upon’
- the mining districts in the vicinity of the Scamander
~ River and St, Helens. 1 am indebted to the kindness
- of a number of gentlemen whom I met on my journey
- for information concerning the districts visited, especially
~ to Mr. Paul Beahr, who accompanied me throughout
' the Seamander River Copper FieFd, and also to Messrs.
~ H. Grant, T. Haley, Geo. Briggs, B. H. Whittle, and
~others, who supplied me with much information con-
erning mining at St. Helen’s.
The metals found in: the Scamander River and St.
Helens districts consist principally of copper, tungsten,
and tin. 1 deem it advisable to divide my report into
~ three parts, the first dealing with the deposits of copper
- ores north of the Scamander River, and ineluding one
- deposit (the Silver Echo Mine) near St. Helens, buf™a
e same line of country as the Seamander deposits ;
e second deseribing the deposits of wolframite south-
- west of St. Helens ; and the third part dealing with the
~ alluvial deposits of tin at the Scamander River and in
~ the vieinity of St. Helens.

*

. Correr Derosits IN THE DisTRICT NORTH OF
< THE SCAMANDER River.

The area in which the deposits of copper-ore about to
‘deseribed occur is sitmated to the north of the
Scamander River, and extends to within a few miles of
the Town of St. Helens. The rocks consist, for the
“most ‘of shales or slates, sandstone, and quartzite,
~ striki om 15° to 30° west of north, and dipping, for

‘most part, at high angles to the west. . Granite has
idently played a most important part in the geology of

{o
. HELENS. o

—

e S N S

‘
1
i
1



R T 1

2

the district. . A massive belt of this rock runs parallel
to the coast line from St. Marys to St. Helens, forming-
the core of the Scamander range of hills, and, according
to the observations of Messrs. Montgomery and Harcourt
Smith, forms the axis of a large anticlinal fold, the
strata dipping away from the granite on either side. To
the north of the area is the great mass of granite of
which the Blue Tier and Mount Cameron form a part,
and from this mass other dykes and tongues of granite
or granite porphyry protrude into the sedimentary rocks
for long distances. Contact metamorphism is distinetly
noticeable in many places, and often extends for con-
siderable distances away from any observed line of con-
tact. This is especially noticeable in the northern
portion of the district, where we find sandstones altered
to quartzites, and shales and slates indurated and changed
into a hard compact rock of the nature of hornstone.
Many of these indurated slates contain numerous small
concretions of a faintly glimmering substance, probably
representing the incipient stage in the formation of
crystals of such minerals as chiastolite. No fossils have
as yet been found in these rocks, notwithstanding the
fact that they have been diligently searched for by
several gentlemen who interest themselves in the geology
of the district. The only clue, therefore, that we have
as to their age is the presence of the granite. The sedi-
mentary rocks are evidently older than the latter, for
they have suffered metamorphism at their contact with
it. ~ Granite in Tasmania is believed to be of Devonian
age, and consequently we may assume that the sedi-
mentary rocks are of the Silurian, or possibly of some
still older, period.

The area is traversed by numerous small streams,
mostly affluents of the Scamander River, running in steep
gullies, separated by bold ridges, and making the country
very rugged. The surface is, for the most part, devoid
of undergrowth, though covered with a fine forest of
ironbark timber, which would become very valuable if
mining in the district became prosperous. The absence
of undergrowth makes most of the country easily
accessible to the prospector, and it is to be regretted
that up to the present the district has not received the-
attention it undoubtedly deserves.
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The Eastern Proprietary Silver and Copper Mining
Company, No Liability. !

This company holds Sections 56-93x and 57-93M,
each of 80 acres. The mine is situated about 31 miles to
the north-east of the Township of Yarmouth. It is the
only copper mine in the district on which any con-
siderable amount of work has been done. The lode on
which the company has been working is a very strong
one, and may be traced by meauns of its. gossanous out-
crop, running diagonally through the two sections held
by the company, and for considerable distances both

north and south of them. In all, the lode is traceable for

close on two miles. The strike is as nearly as possible
N.W. and S.E., and the dip is to the west at a steep
angle. A long tunnel has been driven on the course of
the lode, commencing in the valley of a creek which
crosses the lode in the southern portion of Section
56-93m. North of this creek the outerop follows the
crest of a high narrow ridge, which in places rises more
than 500 feet above the tunnel level. 1 think it probable

that this ridge owes its existence to the presence of the

lode. The shales and sandstones on either side have
been permeated by silicious solutions from the lode, and
becoming hardened, have offered greater resistance to
the agents of denudation.. On the surface the lode-
matter consists of brown oxide of iron, iron-stained
kaolin, ferruginous cherty matter, and occasionally veins
of quartz,- but no copper minerals. Chloritised slate
generally accompanies the outerop, and from this a re-
action for copper may often be obtained with the blow-
pipe. The tunnel has been driven along the western
wall of the lode, and follows a seam of kaolin and decayed
lode-matter almost the whole distance. In a number of
places short cross-cuts have been put in in a north-
easterly direction from the drive to prove the width of
the lode. These have shown that the total width of the
formation is not less than 20 feet, but it is very question-
able if all this can be classed as lode-matter ; it consists
principally of partially decayed slate, much jointed and
shattered in a direction parallel to the lode, and some of
this contains considerable quantities of black oxide of
copper in the joirits. The main lode-channel, however,
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through which the mineral-bearing solutions originally
ciyculated, is evidently represented by the seam of pug
along which the tunnel has been driven.

. In entering the tunnel, for the first 70 or 80 feet, the
whole lode-matter, or the metallic contents thereof, have
been leached away, and no copper minerals are to be
seen. After this the pug seam becomes stained green
with copper sulphate, and other oxidised copper ores
appear.

At 150 feet from the entrance the first pay shoot was
struck. The ore, which consisted of black and red
oxides of copper (melaconite and cuprite), green and
blue carbonates (malachite and agurite), and copper
sulphide (chalcocite) was discovered just in the bottom
of the drive, and it is possible that had the latter been
Eut in two or three feet higher the shoot would never

ave been found. A winze was put down, and at a depth
of 12 feet water was struck, which stopped further
sinking. The ore above water-level was, however,
stoped out, and yielded 20 tons of high-grade copper ore.
The length of the shoot at water-level was 25 feet, or, in
other words, its length increased from practically nothing
to 25 feet in a depth of 12 feet. The ends of the stope
are in grey, decomposed slate, carrying a fair percentage
of black oxide of copper, but not sufficient to pay for
mining under present circumstances. To the east of the
stoped ground a chamber has been taken out, 10 feet
wide and 12 feet in length. The character of the stone
in the ends of the chamber is much the same as that
showing in the ends of the stope, and carries black oxide
of copper freely through it, though whether payable ore
was got from here | was unable to ascertain. For the
next 250 feet along the course of the lode the drive
follows the same pug seam, and all along the latter is
stained a bright green with copper sulphate. This
mineral, it should be noted, has been formed since the
drive has been put in. It represents the leaching of the
lode above the tunnel, and has only been precipitated in
the tunnel by evaporation. Nowhere doss it oceur in
payable quantities. At 400 feet from the entrance the
second pay shoot was struck, This shoot was of exactly
similar nature to the first, but rose above the tunnel for
a distance of 20 feet before it cut out. It has been

L
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stoped out to water-level (again 12 feet below the tunnel),
and at that depth proved to be 70 feet in length. In all,
2963 tons of ore were obtained from this stope, of which
100 tons mined in 1896 yielded an average of 28 per cent.
of copper and 17 ozs. of silver ; and 196% tons mined
during the latter portion of 1900 yielded an average of
17 per cent. of copper and 13 ozs. of silver. A winze
was put down at this point for a distance of 85 feet, and
is said to have been in payable ore all the way, but,
owing to the water present, this could not be taken out.
Six inches of chalcocite are said to be showing in the
bottom of the winze. The shoot is said to have been
8 feet in width at its widest point. The drive has been
continued on the course of the lode for a total distance
of 870 feet, but, owing to the ground having fallen in, [ was
unable to examine it further. The general character of
the lode is stated to be the same throughout, but no more
rich pay shoots were struck.

At 400 feet from the entrance of the tunnel a crosscut
was put in on the hanging (western) wall, at right angles
to the drive, for a distance of 200 feet. For the first
150 feet the country is sandstone, with a little shale inter-
bedded ; after that there is more shale than sandstone.
At 160 feet a winze was put down on a seam of kaolin
and decayed rock, and at 16 feet, at water-level, a seam
of about five inches of black copper ore (chaleocite?)
and iron pyrites was struck. Owing to recent rains
theré were two feet of water in the bottom of the winze,
and I was unable to examine it.

At 450 feet from the entrance another crosscut was
put in, in a north-casterly direction ; and at 30 feet a
winze was put down on a vein of puggy matter, contain-
ing black copper-ore. The depth of the winze is stated
to be 16 feet, water having been struck at 12 feet. At
water-level four inches of black eopper-ore were found.

On the southern section (57-93M) a second tunnel has
been driven along the course of the lode for a distance of
40 feet. Beyond finding the presence of copper, how-
ever, nothing of importance was discovered. The lode
here is of essentially the same nature as in the other
tunnel.

It will be evident from the above description that
there is very little hope of finding copper-ores in payable
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quantities, or in quantities that will pay the present
cost of transportation, in the oxidised portion of the
lode. Thelode has already been driven on for a distance
of 870 feet, and only in one place has payable ore been
found above tunnel-level, and this was only the top of a
shoot of ore which rises a little higher above water-level
than usual. In order to be able to come to any conclu-
sion as to the probability of payable shoots being found
below water-level, it will be necessary to inquire into the
chemical and geological processes which have been at
work. The copper mineral originally deposited in the
lode at the time of its formation was no doubt chaleo-
pyrite, the common sulphide of copper and iron, which
experience has shown to be, in the vast majority of
fissure-lodes, the primary copper mineral. This was
associated with iron and arsenical pyrites, quartz, a little
zinc-blende and galena, and, probably, other minerals.
Since its formation, however, denudation has been
actively at work, and has excavated deep gullies in the
vicinity, which carry away the surface water and lower
the level of the ground water. The result is that a large
part of the lode iz exposed to the oxidising action of the
surface waters. The permanent water-level is now, as
shown by the mine-workings, about 12 feet below the
level of the tunnel. Above this the lode has been sub-
jected to the action of waters trickling down from the
surface along the lode-channel and carrying with them
oxygen gas. These waters quickly change the insoluble
iron and copper sulphide into soluble sulphates, and in
i this form carry them downwards till they reach the
water-level. This action is still going on, as shown by
the water, heavily charged with copper sulphate, passing
down the sides of the tunnel, and which, on evaporation,
deposits its mineral contents. When the copper-bearing
solutions reach the permanent water-level, movement does
not cease; it tends to flow towards the surface at some
lower level, and. in doing so, it will utilise the entire
available sectional area of the openings leading thereto.
But the extent to which these openings are utilised will
be inversely proportional to the amount of resistance
which they offer to flowage, and this will depend upon
their relative size and the distance which the water must
flow before reaching the surface. The result will be
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that, in most cases, the flowage will be principally con-
fined to the lode-channel. Concerning the direction of
flow in the lode-channel, this will have a vertical, as well

‘as a horizonal, component, and the vertical component

will be greater, or the amount of water flowing down-
wards will be greater, in proportion as the distance of out-
flow is greater. These general principles, however, are
probably, in reality, greatly modified by the irregular
distribution of the openings in the lode-fissure, and it is
probable that the bulk of the water follows certain paths

-of least resistance, which occasionally may carry it to

great depths before it again emerges at the surface.
We have now to consider the action of these solutions
of sulphates on the unaltered ores below water-level.

‘These, as I have already pointed out, consist largely of
sulphéde of iron, the latter mineral, contrary to what is

often stated, is less soluble than copper sulphide. The
result of contact of copper sulphate with iron sulphide
will be a chemical substitution. Copper sulphide will be

precipitated and iron sulphate will go into solution.

his reaction has been proved experimentally by
Schiirmann, and may be represented by the following
equation :—

Cuy SOy + FeS, + 0y = Cuy 8 + FeS 0, + S0,

Similar equations may be readily made to represent the
alteration of iron pyrites to bornite or chalcopyrite ; or
the alteration of chalcopyrite to bornite or chalcocite ;
or the alteration of bornite to chalcocite. All these
reactions may take place, and the presence of large
quantities of these rich copper sulphides at water-level,
and for some distance below it, in the case of lodes the
upper portions of which have been subjected to oxidation,
is satisfactorily accounted for. This subject has lately
been dealt with exhaustively by C.H. Van Hise, ina
paper read before the American Institute of Mining
Engineers, entitled “ Some principles “controlling the

deposition of Ores,” and is well worth consulting.

In the case of the Eastern Proprietary Mine, the
presence of the enriched zone has been proved beyond
doubt, and it remains for the future mining operations
of the company to prove its extent. Only the top of
the zone has been reached so far, and the ores have been
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proved to be rich in copper. The possibilities are very
great. As a somewhat similar oceurrence may be men-
tioned—the copper lodes at Butte Montana. The latter
have been described by S. F. Emmons, as follows :—*“The
prominent characteristics of the Butte copper lodes are,
firstly, an upper oxidised zone extending down from 200 to
40) feet from the surface, which contains less than one
per cent. of copper on the average, the values being
principally in gilver ; it is a mass of crumbly honey-
combed quartz, singularly free from metallic oxides,
when one considers the great mass of the original sul-
hides found in the veins in depth : secondly, below this
is a rather ill-defined zone, characterised by greaf values
in the rich copper sulphides, bornite, and chalcocite or
copper glance, associated with pyrite and chaleopyrite.
The proportion of these rich sulphides gradually de-
creases with depths, until, in some mines, the ores congist
only of pyrite, with a slight admixture of chalcopyrite.
Enormous amounts of copper-glance were found in many
of the mines; generally, in the upper levels of the sul-
phide zone. Sometimes they constituted, solid masges,
15 feet or more in thickness, in which, however, close
examination showed a sprinkling of chalcopyrite or pyrite,
in minute, irregular, and often pitted grains throughout
the mass of the glance. Not infrequently the cleavage
faces are coated with very thin films of native silver.”
The Scamander lodes differ from these in the upper
levels principally by their poverty in silver. The gossans
met with have all been poor in this metal, though contain-
ing it in appreciable, but unpayable, quantities. It is
not likely that bodies of such extent will be found here
as at Butte, for the upper portion of the lode is not so
wide, but I believe that the nature of the concentration
of the sulphides is the same in both places. Obviously,
there is only one thing to be done with the mine ; namely,
to sink and drive along the lode at a lower level. I
should recommend the shaft to be put down near the
mouth of the present tunnel, and to open out at 150 feet.
At this depth the probability of striking rich shoots is
very great, and the risk, from an investor’s point of view,
is very small. Should developments warrant it, and I
think there is every reason to hope that they will, deeper
levels could be opened, and the mine worked to as great
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a depth as payable ore exists. Pumping machinery will
probably have to be erected, but it would be worth
while to try bailing with tanks before going in for an
expensive pumping plant. In any case the creek at the
tunnel entranceshould be flumed for somedistance on either
side of the lode, in order to prevent the water from flow-
ing into the mine. This would not be a very expensive
item, as the creek is not a large one. A good cart road
has been lately mude into the mine, connecting it with
the road on the south side of the Scamander River, at.
Berwick’s Farm.

The Paul Beahr Prospecting Association.

Sections 4000-93Mm (40 acres) and 5161-93M (5 acres).
This mine is sitnated south-east and adjoining the Eastern
Proprietary Mine. The Eastern Proprietary lode may
be traced right through the property. Much of the
country here is overlaid by a very coarse sub-angular
wash, or débrix, of Tertiary age, which forms the capping
of several of the hills in this vicinity, the creeks cutting
through this and into the solid country. The lode, of
course. does not live into the capping, but its course is,
nevertheless, marked by the presence of bog iron in the

wash, which acts in places as a cement for the fragments of

débris. Tlre true lode is found in the valleys of two creeks
which flow into the “Right Arm” of the Scamander
River ; and also on the banks of the latter river itself.
On a mining easement, situated on section 3976-93M, a
tunnel has been driven cutting the lode, and the latter
has been driven on for a distance of 300 feet. Where

first struck the lode contained galena and pyrites dis-

tributed freely through the lode matter. The galena,
when concentrated, is said to have given a return of 64
per cent. lead and 84 ozs. of silver. This lasted for 70
feet, after which the lode was filled with pug and broken
slate, containing pyrites, but no galena : this lasted for
130 feet. For the last 100 feet the lode contains about
a foot of pyrites, showing evident signs of decomposition.
It contains, in places, a lot of zincblende and oxidised
zine ores, as well as patches of black copper ore. The
tunnel was put in only about 20 feet above sea-level ;
the water in the “ Right Arm,” which is just below the
tunnel, being brackish. The lode, probably, does not
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rise more than 70 feet above the tunnel, for the hill above
is capped with tertiary débris or wash. The idea of the
management appears to have been, that the lode, being
protected by t.g

expected to be found in its original state, and that the
rich sulphide ores met with at water-level in the Eastern
Proprietary Mine, might be found at the adit level in
this mine. This pre-supposes that the rich sulphide ore
is the primary ore of copper, which, I believe, is not the
case ; moreover, notwithstanding the capping of wash,
a considerable amount of oxidation has t.a.}l)(egl place. 1
think, however, there is still the ossibility of finding
rich patches in this mine, though {) cannot regard the
indications in as favourable a light as at the Kastern
Proprietary. The mine being situated at such a low
level, and being capped with wash, there is not the extent
of lode overhead from which large concentrations could
be derived. :

Section 229-93m.

40 acres. This section is situated to the north-west of
the Eastern Proprietary Mine, there being one 40.acre
section (4089-93m) intervening. The Eastern Proprietary
lode may be traced through the section, the spur along the
crest of which the lode runs reaching its highest puint,
namely 650 feet above sea-level, in this section. At about
the centre of the section another lode, crossing the Eastern
Proprietary lode, may be seen by its bi% gossanous out-
crop, striking nearly north and south. This lode is well
worth prospecting, but, like the Eastern Proprietary lods,
it will probably be found barren in the npper levels. It
is possible that the oxide zone might be got under by
bringing in a tunnel from the north, where the spur falis
steeply, but I think it probable that in this case also sink-
ing will have to be resorted to before any satisfactory
results can be obtained. The section is not held at the
present time.

Sections 4126-93m and 4127-93y.

Each of 80 acres, charted in the name of A. Pfaff,
These sections are situated north-east and adjoining the
Eastern Proprietary Mine. Two lodes, both parallel to
the Eastern Proprietary lode, occur on these sections,

e capping of wash overhead, might be
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They preseut the same gossanous outerop associated with
chlorite as the Eastern Proprietary, The most easterly
of these lodes has been traced right through both sections,
and most of the work done has been confined to this lode.
In Section 4127, on the side of a rather steep hill, a shaft
has been sunk 60 or 70 feet, but did not reach to the
bottom of the oxidised zone ; nothing but a little decom-
posed iron pyrites and traces of carbonate of copper were
found. On Section 4216 a tunnel has been put in from
the valley of a creek in a north-westerly direction, but
again the lode was almost completely oxidised ; a little
arsenical and copper pyrites occurring in bunches sur-

- rounded by gossanous and mullocky lode-matter was

found, but evidently the principal copper contents had been
removed. A shallow shaft had been pat down near the
entrance of this tunnel, but as it was full of water I could
not examine it. A good deal of trenching has been done
on the lode, which in many places is very promising, but
no rich patehes were discovered ; it is evident that this is a
similar case to the Eastern Proprietary. The copper has
been removed from the upper portions of the lode, and
probably cecurs in a concentrated form in the lower levels.
A shaft should be sunk and the lode driven on at a fair
distance, say 150 feet below water-level,

Section 745-93m,

80 acres—H. Robinson and 1. Delaney. This section is
situated about a mile to the west of the Eastern Proprietary
Mine.  Another strong lode, parallel to the Eastern Pro-
prietary, runs through this section, A tunnel has been
driven into the side of the hill with the object of cutting
the lode, but work had been stopped before the lode was
struck. T fear that at this level the lode will be found to
be completely ozﬂiseﬂ, but as so much has been done it
would be worth while continning the tunnel to ascertain
the nature of the lode before deciding on future operations.
The lode could be tapped at considerable depth by means
of a long tunnel from the south, and in all probability
this would be below the zone of oxidation.

Between Robinsen's and Delaney’s there are three J

-other outerops of apparently parallel lodes to the Eastern
Preprietary, all on Crown land. Should other develop-
ments in the field prove the existence of payable ore
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bodies below water-level, these lodes will be deserving ot
attention.

The North Scamander Mine.

Sections 3940-93m, 3941-93m. This mine is sitnated
about a mile to the south of the Eastern Proprietary. The
workings are confined to the south-western portion of
Section 3941-93m. A large formation, carrying iron and
copper pyrites, pyrrhotite, zine blende, galena, and mag-
netite, is exposed in the bed of a ereek. The work has,
unfortunately, been carried on in an unsystematic manner,
the stone from one opening being thrown into the next,
with the result that, althongh a good deal of work has
been done there is very little to be seen, aud I could form
only an approximate idea as to the nature of the deposit.
The magnetite is, apparently, confined to the north-eastern
wall of the formation. Here it oceurs fairly massive, with
a good deal of pyrite and zine blende aud a little galena,
and may be traced for several chains running in a north-
western direction. To the north of the creek the minerals
have the appearance of replacing qnartzite, as they appear
disseminatetf more or less strongly in that rock. To the
south-west of this band of magnetite the country is very

“strongly impregnated with pyrites, and some nice copper

pyrites has been got out of the trenches. The lode
appears to he of a different character to the other lodes in
the district.  The ore is not the filling of a fissure, but is
an impregnation from a fissure. 'I'he latter is worth
locating and following up. This conld be best done by
means of a tunnel driven from the creek in a north-easterly
direction, when it is quite possible that a payable ore-body
might be struck. The ore has not undergone any large
amount of oxidation at this place. From the strike of the
magnetite ore-body it is possible that this is a continuation
of Robinson's and Delaney’s lode, which is evidently run-
ning in this direction.

The lodes which have now been deseribed all liein what
has been known as the Scamander River Copper Field.
No work was being done at the time of my visit, but it is
to be hoped that this state of affairs will not be of long
duration. There is, as 1 have already pointed out, a great
hope of payable ore existing below water-level ; and should
this be proved to be the case, there are quite a number of
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- lodes which will be worth a trial. The value of the ore

below the enriched zone is at present quite problematical,
and I could not venture on an opinion as to its economie
value. But the possibilities of the enriched zone itself are,
in my opinion, sutficient to warrant the expenditure of the
very limited amount of capital which will be required for
ite exploitation.

Section 4835-93m.

40 acres. E. P. Ryan and M. Fitzpatrick, This
section is situated about five miles west of the Scamander
River Copper Field. A little trenching has been done on a
quartzite spur rising out of the valley of one of the tribu-
taries of the Scamander River. A number of veins and
buuches of copper, iron, and arsenical pyrites, up to six
inches in width, occur somewhat irregularly in the quartzite.
Assays up to 6 per cent. of copper and 3 dwts. of gold are
said to have been obtained. Higher up the spur the rock
is traversed by numerous veins of quartz, which, where
opened on, are much iron-stained, and evidently contain
a good deal of pyrites in depth. T -also noticed the pre-
sence of ehlorite, which, in this district, appears to accom-
pany all the deposits of copper ores, though I failed to find
anything which could be correetly defined as a lode. How-
ever, in the present state of development, if is impossible
to say what may be found below the surface. It is very
possible that if the spur were driven under a payable ore-
body might be disecovered.

The Silver Echo Mine.

Section 330-93m. 20 acres. This mine is situated
about three miles south-east of St. Helens, and presents
some features of exceptional interest. The country is a
continuation of the Silurian strata, in which the copper
deposits of the Scamander River district ocear; but here
they are greatly hardened and metamorphosed by contact
with the granite. The southern extremity of the main
mass of granite already mentioned is situated a short dis-
tance to the north of the mine. A small ereek, an afluent
of the Golden Fleece Rivulet, runs through the centre of
the section with a northerly course, the sides of the valley
rising steeply on either side. In the bed of this creek an
open cut has exposed a very wide quartz formation, carrying
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irregular bunches or masses of pyrrhotite, with a little
pyrite, copper pyrites, and a whitish easily-decomposed
pyrite, probably mareasite ; some of the latter is said to
have given as much as 15 dwts. of gold to the ton, but the
majority of the metal is of low grade. In some of the
quartz I noticed some needles of tourmaline, and Mr. H:
Grant showed me a piece of pyrrhotite with a erystal of
tourmaline imbedded in it from this mine. The strike of
the formation is 15° to 20° east of north. Its width could
not be aceurately determined, owing to the eastern wall
not being exposed, but it is probably about 40 feet. The

. quartz is singularly pure and homogeneous, white or

smoky in colour, and, as far as I could see, no bands or
fragments of country rock were enclosed in the formation.
Associated with the quartz, and apparently forming the
marginal portions of the formation, there is an extremely
quartzose rock, composed of quartz, feldspar, and mica
(biotite and muscovite), but with the quartz greatly in
excess. The junction of this rock with the country is quite
sharp and distinet, but there is no such defined line of con-
tact between it and the quartz; there is rather a gradnal
passing over from the one to the other, the quartz

radually increasing in quantity until it entirely replaces
the feldspar and mica. Unfortanately, at the time of
writing, I have not received the slices of this rock for
microscopic examination, but as it is moderately coarse-
grained, the constituent winerals may be recognised
wacroseopically. I take the rock to be of the nature of an
extremely acid granitic dyke rock. The whole formation
is evidently the filling of a fissure, for it cats across the
stratification of the country. The question arises—How can
this intimate association of an apparently eruptive or dyke-
filling rock with the pure reef-quartz be accounted for?
There has always been a tendency to regard the filling
matter of fissures as divisable into two well-defined classes :
one, formed by cooling from a molten condition, and the
other, formed by precipitation from solution in water; and
these classes have been called dykes and veins (or reefs).
But here we have a fissure filled in part by a dyke-rock
and in part by a vein-rock; and, as the onme passes
gradually into the other, it is impossible to assume a dyke
origin for the one and a vein origin for the other. What-
ever the mode of formation, it has been the same for-
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both rocks. The case is not, however, an isolated one.
Instances of the passing over of granitic dyke-rocks ( peg-
matite, aplite, &e.) into quartz reefs have been noted by

uite a number of geologists, especially of late years, and
the opinion is gaining ground that no sharp line of dis-
tinction can be drawn between them, but that there are
intermediate rocks which, according to the old definitions,
cannot be strietly classed either as dyke-rocks or vein-rocks,
I believe this is the case in regard to the Echo Mine.

It is well recognised now that granite is not a produet
of fusion by heat alone, but that the presence of water in
the molten rock has played a great part in preserving the
lignid state of the original magma down to comparatively
low temperatures. It is believed that the magma existed
in a state analagous to solution in water, the solvent
power of the water being enurmuusg increased by heat,
T'his conclusion is principally based on three classes of
facts. 1st. The order of solidification of the mineral
constituents is not what we should expect from fusion
alone. In granite, it is found that the acid minerals have
solidified later than the more basie, and quartz has solidi-
fied last of all, for it is seen to occupy the spaces, or
interstices, between the crystals of the other minerals.
But quartz is much less fusible than the basie _minerals,
and under conditions of simple fusion should crystallise
out before them. The difficulty is explained when we
recognise the great solubility of quartz in small quantities
of superheated water. 2nd. There is no baking, calci-
nation, or fusion of the country rock in the vicinity of
granite, such as is often found at the contact of basic
rocks. All the contact phenomena indicate a comparatively
low temperature. 3rd. The contact phenomena connected
with granite have evidently been brought about by the
action of mineralising waters, with which the granite was
impregnated. This is shown by the enormous amount of
silicification always observed, ang the fact that porous
strata have been altered to very much greater distances
from the granite than strata ‘which are comparatively
lmpervious to water,

n a magma which is in the process of consolidation,
the basic minerals are the first to crystallise out, and the
residual liquid portion becomes more and more acid and
aqueovus with the progressive solidification of the basie

e e o
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constituents. It is this residual liquid portion of -he
granite magma which I conceive to lase been eject ed
from the granite mass into a fissure at the Echo Mine, It
has been observed in very numerous instances that the
marginal portion of igneous masses are of a more basic
nature than the centre. This is no doubt due to differen-
tiation or segregation during the progress of cooling, the
minerals which solidify first having a tendency to segregate
towards the margin. This process would be the more
complete the larger the mass, and in the case of such an
enormous mass. of granite as we have to the north of
the Echo Mine, the process of consolidation wonld be
extremely slow, and the possibility of segregation corres-
pondingly great. :

Accurcfgng to this theory the Echo reef or dyke is the
produet of the final stage of the solidification of the granite,

and the mineral contents have been derived direetfy from

this rock. I conceive both the quartz and the acid granitic
rock to have consolidated from an aqueo-ignevus state of
solution, or possibly fusion, and the presence of the latter
at the margins of the dyke to be due to segregation during
the process of consolidation, Almost the same theory is
put forward by J. G. Spurr (the 18th Annual Report of
the United States Geological Survey), to account for the
origin of the gold quartz reefs of the Yukon Gold District,
Alaska ; where he observed a gradual passing over from
dykes of pegmatite and aplite into typical gold quartz
reefs. He summarises his theory as follows :—

“ A molten magma may become segregated or differentiated
into distinct portions by the successive precipitation of basic
and the excretion of acid portions. With increasing amount
of silica in the residue, there is also an increasing proportion of
water over other materials, this water beinF in all cases in a
high state of union with the other materials so long as these
materials are unsolidified; this state of union may be either
chemical or physical. In the final residue the fluid becomes
so aqueous and so siliceous, that it passes with no sharp

- division line into highly heated siliceous waters, which contain
also small amouuts of most of the other rock-forming elements,
and among them gold. Gold oceurs.in the igneous rocks, but
is uniformly disseminated, since it hus no opportuuity to
segregate on account of the relative slight fluidity of these
rocks during the process of solidification. In the final highly
siliceous and highly aqueous residue, however, the fluid becomes
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so attenuated that circulation becomes very free, and con-
centration of the rarer elements is permitted’;_so the gold is
segregated often into pockets of considerable size, and in a like
manner other materials are concentrated, generally independent
of the concentration of the gold. It is also probable that the
residual solution is, owing to physical or chemical conditions,
or both, especially adapted to the retention of gold, and
therefore is relatively richer in this metal than ordinary
metalliferous solutions, and possibly more so than the molten
magmas out of which the igneous rocks solidified. The theory
is not intended to apply to the occurrence of gold in any other
form than in the typical gold-quartz veins.”

I think it very possible that the genesis of the copper
lodes in the Seamander River copper-field may be
explained by this theory.

As regards the economic value of the deposit under
consideration, the occurrence is so unusual that it is
impossible to venture on any conelusion as to its probable
contents in the valuable metals. From a geological point
of view it would be very interesting to see the deposit
opened up, but as & mining venture I can only say that it
would be purely speculative. If we accept Spurr’s theory
as to the deposition of the gold, the deposit is not Ifkely to
be highly guld-bearing, for, according to him, the segrega-
tion of the gold only takes place after the solution has
become highly attenuated ; and I think in this case the
quartz has been deposited before a high state of attenuation
had been attained.

Deposits or WorrramMITE SOUTH-WEST or ST.
HzevrEex's,

These deposits are situated about seven miles to the
south west of St. Helens, in the same slate and sandstone
country in which-the deposits of eopper already described
occur, but here contact metamorphism is very marked,
A massive belt of granite occurs about a mile to the
north, crossing the country in an east and west direction,
and from this belt other dykes of granite porphyry
protrude into the country.

The Baden Powell Wolfram Co., No Liability.

Section 4916-93m. 80 acres. Quite a number of quartz
veins carrying tungsten ore (wolframite) have been dis-
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covered on this section, some of which strike north and
south, and the others north-east and south-west. The
are situated on the sides and crest of a bold spur whic
falls into a small creek, an affluent of the Scamander
River.

Lode No. 1.—6 inches to 8 inches in thickness, striking
north and south and dipping 80° to the west. Carries a
fair percentage of wolframite, but, owing to its small size,
is far from payable.

Lode No. 2.—Exposed in trench about four chuins
south-west of No. 1. Strike north-east and south-west.
Dip 70° degrees to the west. About 12 inches in thick-
ness. Carries wolfram freely through the stone.

Lode No. 3.—Situated about 3 chains to the west of
No. 1. Strike north and south, dipping to the west.
Width about 2 feet 6 inches. Carries a little wolfram.

Lode No. 4.—About half a chain to the west of No. 3.
Strike east of north, from 15 inches to 2 feet 6 inches in
thickness, but carries very little wolfram.

Lode No. b.—Situated 3 chains to the south-west of
No. 4, and very possibly a continuation of that lode. The
strike is north-east and south-west, and the dip 80° to the
west. The lode has been opened up along its course for
over a chain. Tt is split up into two parts, with 6 feet of
country in between. A little underhand stoping has been
done on this reef, and about a ton of wolfram ore mined,
The stope was full of water at the time of my visit, but
some of the stone exposed earried a very fair percentage
of metal. It appears to be very bunchy.

Lode No. 6.—This reef is exposed in a small trench,
and appears to be about 18 inches in width. Itis con-
siderably broken up where exposed, and strike and dip
were not determinable. Very littie wolfram present.

Lode No. 7—Situated 4 chains to the south of No. 5,

. strike north and south, Dip 85° degrees to the west.

Carries very good wolfram, but the size of the vein is
small, being only 6 inches in width.
From the above description it will be evident that

nothing of a very payable character has yet been discovered

on tiie property. Some of the veins are promising, but
unfortunately those which carry the most satisfactory
amounts of wolfram are unsati-factory as to size. The
wolfiam oceurs in moderate-sized erysials in the quartz.
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None of the ore is rich enough to ship without careful
<dressing, and this could not be done economically by hand.
However, the difference in specific gravity between wolfram-
ite and znartz being great, the ore could very easily be
separated mechanically. It would require to bz first
crushed in a jaw-crusher, to say 1-inoh cube, then treated
-on jigs, and the middle progucts further erashed in a
‘ball-mill or other suitable crasher, and treated on a
Wilflay table.  Very little classification would b required.
This would, however, entail a considerable ontlay, and

-should not bz enterel apon uantil the actual econtents

in wolfram have been definitely ascertained. In order
to do this more developmant work is necassary, the
work done so far having been purely superficial. A
couple of tunnels should be put in to cat the most

- promising of the veins, and they should then be driven on,

and the stone obtained carefully stacked and sampled. I
must, however, own to baing doubtful as to the contents
in wolfram being rich enough to pay the cost of mining

-and treatmant, as most of the veins are very small.
+

i s
/ Sections 3516-3x and 38Y9.D3x, each of 40 acres, and
470-93um of 3 acres. This mine is situated south-east and

Carson De Begers Wo{fran]l'_'()ampany, No Liability.

-adjoining the Baden Powell Mine, on a spur at the oppo-

site side of the creek. Quite a number of small veins
have been cut on this section, all carrying wolfram, but,
unfortunately, as far as I could see, in quantities which are

‘quite unpayable. The largest of these veins is situated

on the southern slop2 of the hill where one 2 faet6 inches,
and another 2 feet in width, are expsed. They are both
very poor in wolfram. I understand that about a ton of
wolfram ore has bsen won and exported. This evidently
occurred, in bunches in the veins, as I could not find any

“place where wolfram was showing freely in the stone. In

the north side of the hill a tunnel has bezen driven on a
course of ¥6&kh 30° east for a distance of 250 feet. Four
formations containing small veins of quartz, varying in

width from 2 inches ap to 8 inches, were cat in thg tunnel, -
and one of these is said to have contained niee bunches of

wolfram, but nothing of a payable nature was struck. 1
~cannot regard the results obtained as at all encouraging.

o
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Sections 4382-93m.

40 acres. Charted in the name of Isaac Jacobs. This
seetion is situated to-the south of Carson De Beers Mine,
and on a parallel spur. A number of large trenches or
open cuts have been made up the side of the hill,
exposing veins of quartz, earrying a little wolfram and
molybdenite. They are all very small, varying from 3
inches up to 18 inches in width, and in none of them are
the wolfram contents anything like payable. I cannot.

egard the -work done on this section as having been
{'u iciously carried out. The open cuts are of very much
arger dimensions than the size of the veins warranted ;.
and quite as much information could have been obtained
with one-fourth of the expense, had more intelligence been.
brought to bear upon the direction of the operations. I
do not think thatanything of value has yet been discovered
on the section.

ArrLuviaL Dgposits or TiN AT THE SCAMANDER
River anp AT St. HELENS.

The Scamander Tin and Gold Mining Company.

J. Bass, Mine Manager. This company has been
recently formed, with the object of treating, by the process-
of hydraulic mining, some extensive alluvial flats on the
banks of the Scamander River, for tin and gold.

I regret that the manager was absent from the mine at
the time of my visit, operations having been temporarily
suspended. In his absence I was shown round by Mr. J.
Bass, jun., who did everything in his power to assist me.

The first flat examined was that lying highest up the
river. It is extenmsive in area, widening out within the
sections held by the company from 10 chains to nearly
half a mile. Several lines of prospect holes have been
sunk, two of which extend nearly across the flat. The
most southerly of these lines contains eight holes,and near
the eastern end of the line a paddock 25 feet square has
been strip%ed and some of the dirt treated by box-sluicing.
I was unable to learn what results had been obtained.

1 regre’t that, with the exception of the wash exposed in
the paddock, and also possibly present in the two holes on

n
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* -gither side of it, which were not tried, the results of dish

prospects were most unsatisfactory. In each ease bulk
samples were taken of the wash exposed in the bottom of
the prospect holes, except where the latter were fallen in or
were full of water, in which cases the wash at the mouth of
the hole was tried. From the six holes tested in this way,
the best prospect obtained was 0'11 ounces of tin ore to the
dish. This was taken from about 2ft. 6in. of wash in
the fourth hole, eounting from east to west. The pros-
pects obtained from the other holes gave an average of
only 0-07 ounces to the dish. The depth of wash in these
holes varies from 2 feet up to 4 ft. 6in., with an average
of about 2ft. 9in.; but two of them have not reached
bottom. After striking the wash the water became too
heavy, and no more work was done; these have not
been taken into account in the above estimate. The
average depth of the overburden is about 4 feet,

In the paddock mentioned above the depth of the wash
is from 3 to 4 feet, with one or two feet of overburden.
Two bulk samples were washed from different parts of the
face, yielding, practically, equal results, namely, half an
ounce of tin to the dish. "The holes on either side of the pad-
dock were not tested ; one of them had not reached bottom,
and the other ‘was quite close up to the paddoek where
bulk samples had been taken. The extent of this better
class of wash was, therefore, not accurately determined.
I was told that prospects ranging from one to two pounds
of tin to the dish could be obtained from this paddock.
My informant did not know the spot where this had been
-obtained, and we were unable to find it. Cerminly, there
is no considerable amount of wash which will carry this
proportion of tin,

The second line of holes has been sunk a few chains to
the north of the first. It consists of five holes. 1In three
of these the depth of wash is from 4 to 5 feet. In
the other two it is under one foot in thickness. The over-
burden would average 4 feet. The average prospeet
obtained from all the holes was again 0407 ounces to
the dish. _

The third row of three holes is situated about 10 chains
to the north of the second row. In one of these there is
no wash present. In the other two there is 2 ft. 6in. of
wash, which yielded only -025 ounces of tin to the dish.
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Several other holes have been sunk further north, but I
tried no further prospects. The wash is not of promising’
appearance, and Mr. Bass informed me that the tin con-
tents were no better than those already obtained.

South of the prospect holes already desecribed, one block
of ground has been worked by box-sluicing. The worked:
ground is about three square chains in area, but the wash
was evidently shallow. 1 have not been able to ascertain
the results obtained. .

From information supplied me by Mr. E. R. Spain, the-

legal manager, I gather that the company proposes to treat .

the gravels of this flat in bulk by the process of hydraulic
mining. A water-race has already been surveyed, nine

_miles in length, to tap the Scamander River, and of this

some G0 chains have already been cut. This is to have a
capacity of 500 cubic feet of water per minute, and will
give a head of 200 feet. The fall in the river being
small, it is proposed to raise the tailings by means of a jet
elevator. The estimated cost of this work is put down at
£5000. I am extremely doubtful if the developments so
far obtained warrant the expenditure proposed. Only in
one place has payable wash been discovered on this flat,
and, so far, its extent is unknown. It is certain that the

_ greater part of the flat is of no practical value. Excluding

the one patch of better-class wash which has been found,

the rest ot the wash will not average over one-tenth of an -

ounce to the dish. This is equivalent to five-eighths of a
pound to the yard. Reckoning the tin as being worth.
£80 per ton, this would give a total value of about 54d.
er yard. This sum has, however, to be divided by at
east two to allow for the overburden, which, aceording to-

my tests, contains, practically, no tin. This gives a maxi-

mum gross value of 2:7d. per yard of wash to be shifted,

In my opinion the ground could not be treated for any-

thing like this sum. The wash is shallow, there is little
fall for the tailings, and there would he a considerable-
amount of expense in removing the timber, which grows
fairly luxuriantly all over the flat. The only question,
therefore, which arises is, whether the run “of richer wash
which has been discovered in the southern portion of the

flat is sufficiently extensive to warrant the carrying out of

the work. It has been already remarked that its extent
is, as yet, undetermined. It does not extend much further

-
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to the west than the paddock alieady alluded to, as
proved by the first line of holes. To the east its extent is,
as yet, unknown, as neither of the two holes which were
sunk in this direction reached bottom. If it extends in a
northerly direction it must be narrow, for it has not been
struck in any of the holes farther north. Towards the
south it may extend for some distance, but here, also, it
must be narrow. I do not think there is much probability
of finding an extensive area of payable wash on this flat.
The country around is composed of slates and sandstone,
and is by no means typical tin ecountry. It is true granite
does occur some distance higher up the Scamander River,
but we find very little granite in the wash, and it is certain
that no extensive granitic area has suffered denudation in
the watershed of the Scamander River,

The next flat on the river held by the company is
situated about a mile to the south-east of that just
described. It is small in area, but undoubtedly contains a
lead of tin-bearing wash running through it. A paddock
of about a square chain in area has already been worked
at the top end of the lead. 1n the face, the wash is about
3 feet in depth, with 6 to 8 feet of overburden. A dish
taken from near the bottom of this wash yielded 0-7 cunces
of tin. I understand the ground was worked by the com-

any, but [ am not aware what results were obtained.
he lead is, probably, about 7 chains in length, by,
erhaps, two chains in width.

The third flat is sitnated about 60 chains west of the
last. A good deal of prospecting has been done here, and
has demonstrated the presence of a lead about 15 chains in
length by one or two chains in width. The depth of the
wash runs up to 10 feet. Bulk samples taken from the lead
yielded prospects varying from one-tenth to one-third of an
ounce to the dish. At either end of the lead the wash has
been worked, but with what results I did not hear. It is
pussible that both this lead and the one higher up might be
profitably worked by a party of working men; but I very
much doubt if it will pay the company to work them.
Certainly, the amount of wash is not sufficient to warrant
any extensive hydrauliec scheme being entered upon.

I'he eompany has applied for a road to be wade from
Ryan's farm along the Scamander River to its wmine.
There are no difficulties from an engineering point of view ;
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the road wonld follow approximately the course of the pre-
sent pack-track, fording the river three times before reaching
the upper sections. I do not think the construction of this
road 1s justified at the present time ; a pack-horse ean be
got almost anywhere through this country, and there is
already a rough dray-road along the tops of the spurs b
which two horses can draw a load of 15 ewt. The road, if
constructed, would al<o serve Ityan’s copper show, which
is situated about two miles north-west of the Scamander
Company'’s sections ; but, I think, that in this case also the
pack-track will serve all requirements for some time
to come.

Tin Mining at St. Helens.
The majority of the alluvial tin-mining carried on up to

the present in the St. Helens Distriet is confined to the .

working of eomparatively recent gravels and wash, on
the top of, and in the vicinity of, what is known as
Thureau’s Deep Lead.

The tin in the present workings has been derived
principally through the denudation of the older gravels of
the lead, and these have derived their tin contents from
the extensive granite area well known as containing many
large deposits of tin ores, of which the Anchor Mine is the
most conspieuous,

Thureau’s Deep Lead has been carefully described and
charted by Mr. A, Montgomery in 1893, and as very
little has been learned about it since that date, it will be
unnecessary for me to describe it in detail. The history of
the lead is practically the same as that of several other
similar leads in the Northern part of Tasmania, as for
example the deep leads at Derby, Buck Creek, &e.

It represents an ancient river chanunel, carved out
probably in early Tertiary times by the George River,
when the generaf level of the country was several hundred
feet higher than it is at present. This we know from the
fact that the gutter is now considerably below the level of
the sea ; how much below this level we do not know, but
other old valleys cut out at the same time in the north
and north-east of Tasmania have been shown to lie as
much as 280 feet below sea-level, and it is probable that
this one will prove nearly as deep. Since the old valley
was cut out, however, there has been a long period of

re
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subsidence, during which the river silted up its valleys, and
the sea advanced inland. At the end of this period of
snbsidence, the land must have been very much lower than
at present, for deposits of marine gravels, deposited during
this period, we now find several hundred feet above sea

- level. After the subsidence, therefore, there came a period

of elevation, which raised the country to its present level,
I am of opinion that in this part of ’lzasmania the elevation
has now ceased, and I think it possible that another period
of subsidence has already begun.

Rivers often form very delicate indicators of the up and
down movements of the earth’s crust. This is based on
the fact that every river is continually seeking its “hbase
level,” or the level ‘at which it neither erodes nor deposits,
Ifit is above its base level, it seeks it by entting ; if below

it, it seeks it by building up by sedimentation. Suppose a

covntry to rise gradually, and then to remain stationary.
All the rivers wonld immediately increase their velocity
and begin to cut; and the cafting process would go on
until, owing to decreasing fall, the transporting power of
the water would be exactly counterbalanced by the ten-
deney of the sediment to deposit. Now the river begins to
widen out its channel, and the longer the land remains
stationary, the wider and flatter becomes the valley. But
now, if subsidence commences, the velocity of the water
will be still further checked, and the river will imme-
diately commence to deposit, and this will continue until
the base level is again reached.

In the St. Helens and Scamander Districts the fall of
the rivers for many miles from their outlets is very small ;
it is true they are not depositing large quantities of
sediment, bur the fact thatso much difficulty is experienced
in getting rid of the tailings is sufficient evidence that they
are not catting,

The estuary of the Scamander River, which runs inland
for a distance of five miles from the sea, may be due to
subsidence, in which case it might be deseribed as a drowned
river valley ; but it may also have been produced by the
erosive action of the tides, Against the latter proposition
is the presence of the sand-bar at the mouth of the river,
which is only opened for one or two daysin each year. It
is, however, possible that the bar may not always have
beeu here.
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Coming back to the alluvial deposits at St. Helens, we
have seen that there have been immense quantities of
%‘ravel deposited in the old valley of the George River.

hese deposits are evidently estuarine, though no fossils
have been found which would indicate that they had been
deposited in salt water, 1 shall refer to them as “ estuarine
gravels,” in order to distinguish between the gravels of the

eep lead proper, and younger gravels which have been

E deposited in fresh water, generally by ruuning streams.

They are principally composed of semi-waterw orn particles,

of whitish quartz, evidently derived from decayed granite,

with sometimes kernels of this rock,and also numerons frag-

x ments of quartzite and slate. All the wash is tin-bearing,

‘ but, so fur asis known, the estuarine gravels are unpayable,

The latter extend inland from St. Helens for a distance of
nearly six miles, and reach a maximnm height above .

water-level of 265 feet. Their upper portions have been

extensively denuded, and during this process the deposits

of tin ore at present being worked have been accumulated.

We may conveniently divide these deposits into the

following three classes.

Ist. Concentrations in the surface soil.—The gradual
denudation of the low-grade stanniferous gravels
naturally results in a eoncentration of the tin ore

| in the surface soil, for the heavier particles of tin

gravitate into the creeks more slowly than the

L lighter particles of quartz. Large areas of this

F surface-wash have been already worked for tin,

. often under ecircamstances far from favourable,

1 the wash having to be wheeled for considerable

distances to water. The depth is, of course,

- shullow, varying from six inches to I8 inches;

but the tin occurs from the grass-roots down.
These deposits appear to be pretty well worked
out now, though there are stiill a few men
engaged upon them,

20d. Concentrations in the beds of present creeks.—All £
the creeks flowing over the old lead contain
important concentrations of tin ore. Many of
these have been already worked, but, owing to :
the fact that the fall is slight, the miner, without '
capital, finds great difficulty in working them,

T
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and there are still large quantities of wash
untouched. Recent improvements in the ma~
chinery, and in the methods of working low- _
lying alluvial deposits, promise to have an 1i
important bearing on the payability of these f
deposits, and it is probable that within the next
few years a large amount of ground, which f
defied the more primitive methods of box- '|
sluicing, will be worked with satisfactory results, '

3rd. Concentrations in old gutters,—In man places the
surface of the estuarine gravels'is furrowed by
numerous old gutters, which have been filled n
by wash, and are now often extremely diﬂieuﬁ;
to locate. The character of the wash is, of I}_;’
o course, essentially the same as that of the |
: estuarine gravels, being derived directly from il
these, and, at the surface, they are often not i
appreciably richer in tin than ‘the older wash ; J\:‘
but, when the gutter has been reached, it has
often proved to contain very valuable concen-
trations of tin ore. A number of ‘these deposits |
are being worked at present, and it is highly
probable that a great many more remain to be
discovered. As soon as one gutter has been
located others branching off from this are often
found during the process of mining.

There is oue other proposition which may, in the future, i

prove of greater importance than any of the deposits £

already described. I refer to the possible concentration of {f

tin ore in the lower gravels of the deep lead. The -

- estuarine gravels, which have filled up the old valley l

of the George River, all contain appreciable quantities |

of tin, not in sufficient quantities to be themselves pay- J

able, but still sufficient, when concentrated at the surface,

to form very extensive deposits of payable wash. The

question arises—Is it not possible that the old guiter may

also contain concentrations of tin ore? The estuarine |

gravels were deposited during a period of subsidence, when f [

the wash was luid down in wide layers and left undisturbed. !

A There was no opporturity then for the tin to become con- 8
: centrated, for this only takes place when the wash is being
o continually agitated and moved about; but ‘during the
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time the George River was catting out its channel, and
especially after it had reached its base-level and was widen-
ing its valley, then the tin had an opportunity of becoming
concentrated in the bed of the river; for then the gravel
would be continually agitated, and a natural sluicing pro-
cess would be in operation. If, then, this same class of
wash was transported by the river during this period—
and we have every reason for believing it was—it is abso-
lutely certain that accumulations of tin ore took place, and
the amount of these accumulations would be proportional
to the length of time which the river remained at its base-
level before subsidence commenced. How long this
period was we have no means at present of forming an
opinion, but as other leads in Tasmania formed at the
same time as this one have made important accumulations
. of ore in their lower gravels, it is probable that similar con-
centrations will be found here. I think, therefore, that
there is every inducement to undertake the work of proving
the value of the lower gravels. This will have to be done
by shaft-sinking. The best plan would be to first locate
the position of the gutter accurately by putting down a
pumber of holes with the diamound-drill or the water-
augur ; then sink a main shaft in the solid granite and
drive to cat the guttea at;l the proper level. Water wml]ﬁ(.l
robably, be heavy,and ade um nno-lnaazhgpelc ol
Eave toybe provu}ired ?pa‘bq"[{ ; \ y W

g 'u,‘ rﬁ’ Royal Ruby Tu% Mmmg Company‘é o Lmba[‘ ity

This company holds Sections 5079, 4822, 5075, 4189,
4838, 235]22 and 5123, all 93m; t.uf.al area, 110 acres,
The sections are situated about two miles west of St.
Helens, and follow the course of the Golden Fleece
Rivulet for a distance of over a mile. The company
proposes to work the gravels in the bed of this rivalet. In
Section 5123 and 5]22 the stream follows, npprox:mately,
,—the contact of the estuarine gravels of Thureau’s Deep
Lead and the granite. Through the other sections, the
stream flows to the north of the lead, but higher up the
stream follows the lead for a long distance. There has,
therefore, been every opportumt for the stream to
accumulate tin-bearing wash, by the denudation of the
upper gravels of the lead. There appears to be some
doubt as to whether some of the stream has not been

fe
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already worked in former days by hand labour. This is

difficalt to determine at present, owing to the bed of the
stream being covered by a layer of tailings from workings
higher up the stream ; and much of the ground is difficult
to prospect, because it is impossible tosink holesin what may
be expected to be the richest ground on account of water,
The company has, however, satisfied itself that whether
this be the case or not, there is a large amount of payable
wash in the ereek which it can treat ; and it has shown its
confidence in the claim and in the district by erecting

a smail plant driven by steam-power in order to work the-

ground.

At the time of my visit, the plant was being given a
trial ran, and everything appeared to be going smoothly.
It consists of a gravel pamp worked on the principle of
the ordinary centrifugal pump, bat with special liners
which can be accurately adjusted to allow for the wear in
the blades of the pump. The method of working is
briefly as follows :—the pump is erected in a spot which
commands as large an amount of wash as possible ; a hole
or sump is sunk by hand for the suction pipe, and the
wash is then slaiced into this hole by streams of water,
assisted by men with mattocks, forks, &e., and is elevated
by the pump on to the tail-race, which is placed on a raised
platform. In this way all the ground is worked which
will gravitate into the sump, after which the pump must
be removed to another place. In order that this operation
may be carried on with a minimum of expense and delay,
it is advisable to erect the pump and engine on a pontoon.
When they have to be moved, it is then only necessary
to let the water rise in the workings and float™ the pump
into its new position close to the working face. Very little
water is required, as the same may be used over and over
again, and no get-away is wanted for the tailings, as they
are deposited on the ground that has been already worked.
As regards economy, the system, of course, eannot be
compared with either that of hydraulic mining or

dredging, but over hydraulic mining it has the advantages.

already mentioned of requiring little water and no fall or
get-away for the tailings; and over dredging it has the
advantage that the bottom ean be effectively cleaned up,
and that logs and boulders do mnot seriously interfere with

the operation. Of course, if plenty of water at adequate

i __i
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pressure be available it may be utilised effectually in-
breaking down the wash, as in hydraulic mining, or, failing
the latter, a second pump may be used to eject the water
.onto the working face through a nozzle.

The system js suitable for treating medium to high-grade
wash on very flat ground, either with or without an
abundant sugply of water, the former, of course, being
preferable. [t seems particularly adapted for working
much of the flat ground near St. Helens where sluicing
water is often scarce, and ground water so abundant as
to render its treatment by manual labour impossible.

In Victoria, 10 gravel pumps of similar construction to
that employed at the Royal ﬁuby were at work daring
the year 1900, working a total of 285 weeks, and treating
452283 yards of gold-bearing wash ; this gives an average
of 1587 cubic yards per week per pump. In addition to
these, 15 port-runner gravel pumps were also employed,
working a total of 588 weeks, and treating 2,861,093
yards of wash, or an average of 4866 cubic yards per
week per pump. I am informed by Mr. J. Travis, the
Secretary for Mines and Water Supply for Victoria, to
whom I am indebted for the above information, that a full
account of the system will appear in the next annual
‘report of the Mines Depertment of that State, which will
be published in about a month’s time. The system has
also been worked with success in New Zealand. :

In the interests of the district it is to be hoped that the
system will prove successiul, as there is no doubt that there
is a lot of ground of a similar nature to be worked.
Unfortunately, the engine employed is hardly powerfal
enough for the work it has to do, but this should not
prevent the company from proving the efficiency of the
system. The company is to be complimented on the
_energy it has displayed in bringing the plant into operation.

Fern Tree Creek.

This is an affluent of the Golden Fleece Rivulet, about
31 wiles to the west of St. Helens, The run of wash,
which is at present being worked by Patterson Brothers,
- runs, approximately, parallel to the creek, It has an
overburden of six or eight feet of loam and sand, and an
average thickness of three feet of payable wash, which
goes up to six or eight feet in the centre of the gutter. |
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Several prospects were washed from the latter with
excellent results. The ground is very flat, and all of it
has to be dug out and removed by wheelbarrows. That,
under these circumstances, the ground can be made to pay,
speaks well for the tin contents. A limited supply of water
for sluicing purposes is obtained from the Golden Fleece
Rivulet. North of Patterson Bros.” claim, Riley and
party are working some good ground on the same lead.
A paddock which had just been taken out before my visit,

" 19 feet by 10 feet in area, yielded two bags and 20 lbs. of

tin. The ore is of the finest quality, being principally
composed of Ruby Tin. South of Pattersons’ workings
the lead is said to have been traced for a long distance, but
owing to the presence of ground water it is diffieult to
prospect. The ground seems admirably adapted to the
gravel-pump system of mining ; but before any such plant
should be erected it would be advisable to make sure of
the presence of sufficient quantities of wash to warrant the
erection of the machinery. The plant is an expensive
one, and the undertaking should not be entered upon
without careful investigation in this direction. T am told
that south of the present workings above Russell's Dam,
about two miles of the present creek has been worked in
former years with excellent results. If this is the case,
there is a strong probability of this lead also continuing
payable for a long distance above the present workings.

Sazelby Creek.

This is another afluent of the Golden Fleece Rivulet,
about five miles west of St. Helens, where C. E. Russell
and party are working a promising run of ground. The
wash is about seven deep, and has little or no overburden,
though the upper layers of wash are poor. A dish washed
from the lower portion gave a prospect of nearly 11 ozs.
of tin-ore. Mr. Russell tells we that the ground they
work averages 3 Ibs. to the yard, taken all through. The
water used for sluicing and wmining purposes is brought
from one of the tributaries of the Seamander River
along a race eight miles in length. With their present
arrangements the party is only using a fall of 50 feet for
working the small nozzle which they use for breaking
down the wash, but Mr. Russell tells me that his race
commands 120 feet more fall than they are at present

——
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using. He also tells me that by cutting another six miles
of race another branch of the Scamander River can be
intersected, from which an abundant supply of water can
be obtained. North of their present workings there is a
fine face of wash over 14 feet in height, from which some
nice prospects of tin were washed ; some of this has been
lately worked with excellent results, but work had to be
suspended through shortage of water. This ground has
the exceptional advantage, in this district, of having a good
fall, so tEat there would be no trouble in getting rid of
the tailings. On the whole, there appears to be a large
amount of wash available, and provided that an adequate
supply of water is obtainable there should be a good
opportunity for a strong company to work the ground
by hydraulic mining. Before entering upon the under-
taking, however, the amount of payable wash should be
definitely ascertained. This would involve a survey of
the ground and a careful estimation of the tin contents of

the wash,

Thureau's Deep Lead Tin Mining Company,
No Liahility.

B. H. Whittle, Manager. The company holds Seec-
tions 5323-93m, 1999-9 | M, 4284-93m, 1473-87m, H5279-03m,
and 251-87m ; in all, 120 aeres. The sections are situated
about five miles W.N.W. of St. Helens, on the western
portion of the deep lead. The ground, at present, being
worked by a party of Chinese tributors, consists of filled-im
fresh water gutters on the surface of the old lead. Quite
a number of these have been found and followed up in the
Erocess of mining, though they are very ditficult to locate

y surface prospecting, The depth of the working face
varies from 10 to 20 feet, and that of the payable wash from
1 to 10 feet. Mr. Whittle informs me that, taken all
through, the ground will average 2 lbs. of tin ore to the -

ard of dirt. The water is, at present, taken from Powers’

ivalet. Six heads only are available, but the company
is engaged in renovating the old race, and construeting 15
chains of new fluming, when it is expected that 20 head
will be available during the winter months, and as the new
fluming is at a higher level a much larger area of ground
will be commanded. A large amount of tin has evidently
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been taken out of this ground, and it is probable that much
 more still remains.

Several attempts have been made on these sections to
hottom the deep lead, and to ascertain the value of the
gravels in the lower portions of the lead, but, so far, with-
out success. Quite a number of shafts were put down in
the wash to depths of from 30 to 60 feet, only one of
which touched bed-rock, and this one evidently far away
from the gntter. In each case the work had to be aban-
doned, owing to the influx of water proving too strong to
be dealt with by hand labour. These shafts proved the
wash to be stanniferous throughout, some of the seams
going as high as } ounce to the dish, but nothing payable
was struck. It is evident that if the lead is to he found,
operations will have to be carried on in a more systematic
manner than has yet been attempted. Pumping ma-
chinery will certainly be required, and it would be most
advisable to locate the gutter first by horing before the
main shaft is sunk.

Fenton's Mine,

Mr. W. Fenton is working an excellent run of wash to
the north-west of Thureau’s Deep Lead Company. The
depth of his face is at least 20 feet, and he tells me that
the wash will average 4 Ibs. to the yard. The lead is a
fresh-water deposit on top of the old estuarine gravels.
He is unfortunate in having to pay a heavy royalty for his
water.”

The Upper Ruby.

The property known as the Upper Ruaby consists of a
number of sections charted in the name of A, Deddes, A,
Lee, and George Briggs, situated about a mile to the
- south of Thureau’s Deep Lead Company’s sections, and
comprises a total area of 420 acres. The ground is held
by a strong syndicate, which proposes to bring in a large
sulll)p]y of water from the Groom and George rivers. The
scheme involves the cutting of 34 miles of race, and the
erection of 24 miles of syphon, at an estimated cost of
£15,000. The pressure available is stated to be 370 feet.
- Unfortunately, I was unable to make a thorough exami-
. mation of the property, there being no one on the mine to
~show me round. The surface gravels and soil have
- already been largely worked for tin, and there is a




s probability that fresh-water gutters, such as oceur at
Fenton’s, and Thureau’s Deep Lead Company’s sectionss
will also be found here. The syudicate, however, evide ity
proposes to work the old estnarine gravels in bulk™b
hydraulic mining; and as it will have an abundant.
sapply of water at an efficient working pressure, if will
certainly be able to treat the gravel at a very low eost.
"There is, therefore, every hope that the venture will turn
out a success. | was unable to ascertain what investis
cations had been made as to determining the tin eontents.
of the wash. The quantity available is very large. :

The Rose Tin Company, Limited.
Henry Lansdale, Mine Manager. This company W
formed ‘in London to work the sands on the Southe
beach of George’s Bay for tin, by means of dredgi
The company holds a number of sections along the
to low-water mark, and several others embracing exte
sandy flats in the vicinity. The Manager informed
that ‘he had been greatly disappointed with the res
obtained so far. A great number of prospeet holes
been put down along the heach and over the flats, but
great majority of these orily eontain a few colours of
the dish.  In one place only is the beach sand anyth
like payable, so far as'has yet beew pgoved, and here,
Lausdell estimates it to carry 1} Ibs. to the yard.
tunately, at this point the wash is very shallow. 'Th
company has purchased a Driestman Dredge, with the
objeet of prospecting the sands below high-water mark,
and af the time of my visit this was in process of erection,
1 fear there is little chance of anything payable: heing
discovered. g
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