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REPORT OF THE SECRETARY
FOR MINES.

il i

Mines Department,
Hobart, 1st June, 1909.

SIR,
I mave the honour to submit my report upon the Mines

Department and the Mining Industry for the year ending
31st. December, 1908.

GENERAL REMARKS.

The aggregate value of the minerals and metals raised
during the year was £1,650,027, being a decrease of
£627,132 on the value of the output for the preceding
year. This is principally owing to the decline in the mar-
ket price of metals, for, with the exception of gold, silver-
lead, and wolfram, the production of metals has increased.

The average price of tin during the year was £133 2s. 6d.,
as compared with £175 8s. during the previous year. It
stafted at £124 16s. in January, receding to £123 bs.
towards the enll of the month, and reached its highest
(£145) in April. _

Silver started at 2s. 3 ]3d. in February, and gradually
receded to 2s. 0 %d. in December; the average price
being 2s. 2:316d., as compared with 2s. 6:183d. last year,

The average price of copper was £60 0s. 5'813d., as com-
pared with £87 ls. 6§d. last year. The highest price
(£63 10s. 8#d.) was reached in November, and the lowest
(£57 10s.8%d) in May. It will therefore be seen that the
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fall in the market value of metals has seriously affected
the valus of the output for the year.

My attention has been drawn to the sf.ate of the tracks
from Liynchford to Mts. Jukes and Da.rwu?. a.nd- from Mts.
Rond and Tyndall to Lyell, and the White Rn.'er Valley
traok (Godkin's), which are blocked with fallen timber and
overgrown with serub. They should be cleared and opened
up again, '

It has frequently been suggested that tracks from
Howard's Plains to Zeehan, and from Harris’ Rewarc! Set‘:-
tons to Flannigan's Flat, would open up countrjt wl'{xch 1s
woll worth prospecting, and doubtless would receive imme-
diate attention by prospectors if facilities were afforded
them for getting their provisions and toole:s pacfked out.

Considering the importance of the mining lndu.st'ry to
bhe State, and the revenue derived from the rents, dividend
taxes, &c., the Department has done very little in return,
either to encourage the introduction of capital for the
development of mining, or to induce prospecto::s to go out
into new country to prosecute their endeavours in search of

" new fields.

From time to time amounts have been placed upon the
listimates for subsidising companies to encourage them
in their deep-sinking and crosscutting operations for test-
ing the existence of reefs and lodes, and alt_hough Sl.ldl
operations have not hitherto proved successful m‘es.t,abh?h-
ing the existence of minerals at any great depth, it is quite
possible that the barren zones have not been passed
through, and the existence of reefs or lodes below 1000
feet yet remains to be proved. Last yoar the Zeehan-
Western, Limited, Company, was subsidised upon the
£ for £ principle to sink from 800 to 1000 feet, I?ut the
company was unable to secure any further assistance,
and not having sufficient capital to explore at that depth,
their operations had to be abandoned, and the problem
of the existence or otherwise of silver-lead lodes at that
depth still remains unsolved. This is to be regretted, for
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the future life of the field depends upon the lodes living
down, as the existing mines will soon be worked out to
500 or 600 feet, and should their lodes cease to exist below
that depth they will probably be abandoned. whereas they
would be encouraged to sink to greater depths if the opera-
tions at only one mine proved that below that depth a

barren zone had to be passed through before recovering
the lodes.

During the year, an Act to regulate the buying and sell
ing of gold, framed upon the Victorian Act, was passed
by Parliament; but it has already been proved to press
very hardly upon persons working small claims under their
Miners’ Rights, and will require amending during the
coming session.

The sale of Crown lands for agricultural purposes within
mining areas, under Part V. of “ The Crown Lands Act,”
frequently causes a great deal of trouble, and needs care
ful consideration, until the Act is so amended that the

- two industries can be carried on harmoniously in the same
localities. In some districts there is plenty of first-class
agricultural land on the border of known mineral land,
and it is very often difficult, without a geological examina-
tion, to determine whether minerals are or are not likely
to exist below the surface. I regard the reserved right to
mine, as secured by “ The Crown Lands Act, 1903,” under
Sections 67 and 68, as illusory, and not offering the free-
dom of action which a prospector or mineral lessee requires.

Nine miners out of ten will avoid private land, when
they have to make formal application and wait until
Gazette formalities are gone through and assessors
appointed, who are to determine an amount of compen.
sation for damage which the owner is likely - to sustain,
which amount must be paid to the owner before any min-
ing is commenced on the land. This practically blocks
prospecting, and it must be remembered that praospectors

will not search where they are under the observation of
others.
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. Applications for reward claims for an aggregate area
of 260 acres have been lodged for the discovery of galena,

copper, tin, and barytes.

APPENDICES.
Apponded will be found the following reports and

papors:

Annual Report of the Mt. Cameron Water-race
Board. .

Report of the Government Geologist. :

Report of the Assistant Government Geologist.

< Report of the Chief Inspector of Mines.

Reports of the Inspectors of Mines. ‘

Papers by W. H. Twelvetrees on the Qeonogy of Tas-
mania and the Latrobe Shale Deposits.

The Government Geologist's Report on the Lisle Gold-
field.

The Assistant Government Geologist’s Report on the
Mt. Farrell Mining Field.

GOLD-MINING,

The total quantity of gold won during the year was
H7,086:124 fine ounces, valued at £242482, being a
decrease of 8259°128 ounces, and £35,126 on the previous
yoar.

Beaconsfield.—The yield from this district was 30,127-65
fine ounces of gold. The Tasmania Gold Mine was the
chief producer, having won 97,732 ounces of gold, from
71,040 tons of gquartz crushed, an average of 7 dwts.
19 A2 grs. per ton. The total quantity of gold won by
the company to date is 772,890 ounces, fro@ 75.7’.775 t,on-s
of quartz crushed. The total amount paid in dividends is
£772,671 15s. No dividends have been paid since 1905.

“The following is an abstract from the company’s report
for the year ending 30th September, 1908 :—

“ At the date of the last annual report, Grubb’s Shaft
had reached a depth of 1277 feet, and at 1250 feet from
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surface, a crosscut was being driven in the direction of
Hart's, to reach the lode, which, it was anticipated, would
be met with at a distance of some 360 feet. The lode was
actually encountered at 335 feet from the shaft. Where
struck, it was found to be split into two parts by a horse
of waste rock, of a width of 16 feet, the reef itself show-
ing on the hanging-wall 3 feet of quartz, valued at
124 dwts., and on the footwall, 6 feet of quartz, also valued
at 12} dwts.

" Bince then the level has been driven westward 1774
feet, and eastward 270 feet, a total distance of 447} feet,
421} feet giving an average width of reef of 7 feet, of an
assay value of 12} dwt. of gold per ton, ‘exclusive of
blank ground and horses of mullock.’

“The 1100-feet level west was extended 79 feet on the
lode, which averaged 6} feet wide and 15 dwts. per ton.

“ Bastward, exploratory work has been carried on beyond
the fault existing in that direction, with a view to the
recovery of the lode. A mineralised formation has been
met with, but as yet the reef is not well defined.

“ For the total length the 1100-feet level has now
reached (viz., 814 feet), the average width of the lode has
been 6{ feet, and the average value 16 dwts.; the 814 feet
being exclusive of the distance driven beyond the eastern
Tault.

“The 1000-feet level west was extended 390 feet, and for
the distance of 1292 feet now driven east and west of the
shaft, the assay value has averaged 191 dwts., over an
average width of reef of 57 feet.

“ The winzes and rises to effect communication between
the bottom levels and to block out the ground for stoping,
have shown, in many instances, an excellent grade of ore.

“In regard to the North Tasmania Mine (now known as
the North Section), which, as mentioned 12 months ago,
had been acquired by this company, the superintendent
reports as follows: —

“*Work was started here in October, 1907, but before
exploration could be carried out it was necessary to repair
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the old underlay shaft for a distance of 1094 feet; to
lengthen a winze by 6 feet for a depth of 80 feet; to carry
a leading stope into the fault a distance of 100 feet; and
generally to repair old workings for upcast ventilation.
Air-boxes, formerly in use at the mine, were placed from
the 327-feet level to the fault at the 400-feet level (a length
of 260 feet), and connected to blower at surface by 18-inch
diameter pipes. The drive south on fault was then cleaned
out, road laid, and driving started in January, 1908. At
993 feet from the main drive the footwall part of lode was
cut east of the fault, and the hanging-wall part at 248
feet ; the distance driven being 153 feet. The footwall
part of lode has been followed east 175 feet, in which dis-
tance two faults have been met with, which throw the lode
to the south; the average width of quartz has been about
2} feet, value from nil to a trace. The hanging-wall stone
has been driven on for 60 feet; average width, 1 foot;
value 3} dwts. A small chute, not included in the aver-
age, about 8 inches wide, of rich stone was met with, assay-
ing 27 ozs. per ton. The total distance driven on the
smaller faults was 68 feet.””

The following is a summary of the work accomplished
during the 12 months: —

feet.
Brubb’s GHATE ... ..i coo ore 3 ssa sed wen 76
T S S PO [ !
Main ABITBE- 5 viv sao wne in wial doe win wen JSEL
WInSe Mt FHM0 .. c.v viv oon see oot eme 4 bettl DOONE
Repairs, drives, &c.... ... .o oo con s e o 447
Mullock drives ... ... ..o oo cor ve ves wee oee D03F

It was not found practicable to continue the sinking of
Grubb’s shaft beyond the 76 feet mentionmed, owing to a
large proportion of the output of ore being hauled through
it. As soon, however, as a connection has been made at
the 1250-feet level, between that shaft and Hart's, sink-
ing will be resumed.
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Hart's shaft has also been in abeyance, as it will be more
economical, in order to effect a communication from the
1350-feet level, to rise against the shaft rather than to
continue its sinking.

With connection between the two shafts once established
at the 1250-feet level, enabling the water to be distributed
hetween those two points, it will be practicable to continue
the sinking of Grubb’'s shaft towards a 1500-feet level,
whilst at the requisite depth, commencing a 1375-feet: level,
which will also be the next objective point at Hart's.

The Bonanza Company has sunk its shaft to a depth of
1180 feet.

Lefroy.—The total quantity of gold won from this field
during the year was as follows:—

0z.

New Pinafore Gold Mine ... ... ... ... ... 406
CUreok Byndicabe ... - oo s ies vin swe v 422
WASOD'S BYndEeabs’ L. .o wis sy ssnees ioe 64
Kitto's Chum Syndicate... ... ... ... .., ... 107
BT 44
Prospectors and others... ... ... ... ... ... 30-9
TObRL oo d el s BOT S0

Beyond a little prospecting work nothing of any conse-
quence is now being done upon this once flourishing field.
The New Pinafore Company has not availed itself of the
subsidy for deep-sinking passed by Parliament during the
session of 1906. The discovery of a reef in the vicinity
of the old West Chum Mine was made by Kitto and party
early in the year; a small shaft was sunk 62 feet; the lode
was cut and driven on some distance. East and west of
the crosscut some stoping was done, and 84 tons of stone
obtained and sent to Pinafore battery gave a return of
108 ounces of gold, which was considered very satisfactory,
The show was then floated into a small company, a steam-
winch winding-plant procured, and a shaft 10 ft. 6 in. x
3 ft. 6 in. sunk to a depth of 200 feet. The lode was cut
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at two levels and driven on, but results were not satis-
factory; the bottom level was disappointing both east
and west. Some good stone was to be seen going east at
No. 1 level, but the shoot was short, and operations were
sugpended and the mine closed down.

Lisle, Goleonda.— About 33 prospectors were engaged
during the year in working the old alluvial diggings, and
they obtained 298 ounces of gold. Mr. W. H. Twelve-
trees, Government Geologist, who visited and reported
upon the Lisle field during the year, says:—

“The field, which was discovered by the Bessell Bros.
in December, 1878, became within six months the site of
the most extensive alluvial operations that Tasmania has
ever witnessed; 2500 souls crowding to the valley, which
was found to be clothed with dense, unpenetrated bush.
After three or four years’ work at high pressure, during
which time an enormous quantity of alluvial gold vas won,
the activity slackened, and the goldwinners gradually with-
drew, leaving behind but a remnant, whose numbers
decreased slowly, until to-day a couple of dozen workers
ply their avoeation, where there were formerly a couple of
thousand.

It is difficult to state precise figures of output, because
so much gold was taken or sent to Victoria without being
reported to the authorities in Tasmania.  Consequently
figures vary between 80,000 and 300,000 ounces. The
estimates which are, perhaps, most worthy of credence
place the total output at 250,000 ounces, more or less.
This gold has been won from a mere fractional part of the
area of a valley, the whole of which does not exceed a mile
and a half square in extent. The bulk of it has been
sluiced from the bed and banks of the Main Creek, and
from terraces sloping down to it on the eastern side of the
valley ; the remainder has been obtained from small creeks
on the opposite side of the basin and from terraces above
them.
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“ What has puzzled every miner and every visitor who
has been confronted with the occurrences on the field is
the circumstance that no reefs have been found in the
valley or on the surrounding hills from which the gold may
have been shed. No gold-bearing quartz has been found
in the workings (beyond now and then a minute specimen),
nuggets are rare, and the bulk of the creek and terrace
wash consists of sandstone. The sole outlet of the valley
waters is a narrow gorge at the north end, where the
stream flows over a small rocky bar. The visitor, standing
on the floor of the valley, finds himself in a locked basin,
walled in all round by hills 800 feet to 1200 feet high, and
becomes aware that, whatever may be the origin of the gold,
the whole of it has been derived from some source within
the area upon which he gazes. The floor of the valley is
granite, which now and again has been sluiced bare, and
which, concealed beneath a heavy overburden of clay and
hill detritus, rises up the flanks of the hills to a height of
400 feet or 500 feet. It then junctions with sandstone or
slate, in which it has intruded, and which it has pro-
foundly metamorphosed in the way common to granite
contacts. Under this influence the sandstone and slate
on the eastern side of the valley appear most frequently
as a siliceous, dark blue, metamorphic rock, occasionally
mistaken for basalt, to which, at a cursory glance, it bears
some sort of a superficial resemblance. In places it is a
reddish brown, highly micaceous sandstone, becoming
argillaceous during decomposition. On the west side of the
valley there is much less of the bluish quartzite. In some
places this metamorphic rock has been originally a slate.
The junction of the granite with the metamorphic rock is
always hidden beneath the covering of clay and detritus
which clothes the hill slopes. In one instance, however, it
has been reached by tunnelling, viz., in C. Bessell’s tunnel,
on the western hill slope. There the contact was marked
by a vein of chalcedony. I have consequently scrutinised
closely the nature of the stones with which the gold is
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associated in the alluvial workings, in order to see whether
any useful information may be gained from them,

1. First, an absence of stones of granite may be
noticed. These are rare. The granite bottom is always
soft, hence no stones could well be released from it.

2. Stones of chalcedony (sometimes carrying dissemin-
ated pyrite) are common. These have probably proceeded
from veins in the granite and from the contact-line,

“3. Stones of the blue metamorphosed sandstone are the
most frequent. These have the habit of weathering to an
external crust, until at last very often a small kernel of
the fresh rock remains in the centre. The miners call this
becoming coated with sandstone.

‘“4. Stones of the reddish brown micaceous sandstone
are also common in the wash. These weather until they
are completely disintegrated.

5. Locally, there are large stones of white barren quartz
in the wash of detritus. The veins from which they have
proceeded have not been found. Such veins have not been
noticed in the soft granite bottom anywhere; nor have
they been discovered outcropping in the sandstone rock,
though it is surmised that that is their home.

" The creek workings have yielded the most gold; the
terraces, rich in patches, have given only a fraction of the
total output. In the terraces a few feet of clayey bottom
wash have contained the best gold; the upper part, con-
sisting of hill detritus and subangular drift, has generally
been non-payable, though carrying gold. On the slopes of
the hills gold has been found in the very grass. Here and
there are signs of the terrace drift having accumulated on
a lake shore, but there is no proof that the lake ﬁlled the
entire basin at any one time.

* Practical miners, with experience gained on the main-
land, and experts, have visited the field from time to timie,
but have gone away baffled and mystified. Recourse has
even been had to a theory that the gold has been carried
here from reefs on the other side of the Patersonia Divide.

—
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But if there is anything which stands out more clearly
than another, it is that all this gold never proceeded from
ordinary quartz reefs. If it had, specimens of gold quartz
would have been fairly abundant. The absence, or more
strictly speaking, rarity, of specimens absolutely precludes
the idea that the gold was a constituent of quartz reefs.
We seem, therefore, shut up to the idea that the gold was
derived (1) either from soft seams in the granite (e.g., of
mica or kaolin), or (2) from chalcedony veins at the con-
tact of the granite and sandstone, or (3) from impregna-
tions of the sandstone near the granite contact. No gold
has ever been seen in the stones of chaleedony, so there is
no evidence that can be appealed to in favour of a chal-
cedonic source, beyond the fact that I was able to detect
pyrite in some of the stones. Apart from this the source
of supply would be too limited.

“ As for the idea, which I suggest, that some gold may
have been released from joints or veins in the granite
filled with or composed of micaceous material, I think this
may very possibly have been the case, but the proof is
difficult.

“ With regard to the final suggestion which I advance,
1 consider it as the solution of the problem. The sand-
stone near its contact with the granite has on this hypothe-
sis been saturated with silica from the cooling granite, and
this gold-bearing siliceous solution permeating the porous
rock has deposited its metallic freight in the interstices
of the sandstone. The gradual weathering of the rock
has liberated the gold, which, together with the sandstone
detritus and wash, has found its way down hill to the ter-
races and creek alluvial. I cannot quote any parallel
occurrence, but all the facts and features of this field are
in harmony with this view. The pieces of sandstone with
crustal weathering are looked upon locally as character-
istically the associates of gold; and on this supposition
we can readily see why they are.

o Fina.lly, I have detected visible free gold in the dark-
bluish sandstone referred to above. One of the rcck
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specimens which 1 brought home, on being broken, showed
distinet specks of gold free from quartz or pyrite. It is
true that I have only been able to observe this in a single
specimen, and I have broken hundreds of other samples;
but one solid fact outweighs numberless negative results.
It may therefore be accepted as an undoubted fact that
gold is present in the sandstone, and I have no doubt that
the bulk of the Lisle alluvial gold has been derived from
the wasting away of the impregnated stratified rock near
its contact with the granite. This impregnation may be
irregular, and in any case it will not be easy to find the
metalliferous patches, and even when found they will not
necessarily prove payable. But if it is considered desir-
able to carry out tests, the first thing to do is to remove
the overburden, and lay bare the bed-rock at the contact.
It may be that patches of it will be found rich enough to
work. The contact line from Donnelly's to behind Bes-
sell’s suggests itself as the most likely locality for such
work.

“The gold-bearing specimen may be seen at my office
by anyone interested in the matter.

" A good deal of alluvial ground in the western part of
the valley remains to be worked, and some of this is to be
taken in hand directly by the new company lately regis-
tered in England.

Mt. Vietoria—One hundred and nine ounces of gold
were obtained from quartz, about half a dozen men being
employed.

The New River Freehold Mine resumed work in the early
part of the year, but operations ceased after a few months’
work. Want of capital is the reason assigned for this.
It seems a pity that the lode on this company’s property
has not received a trial at a greater depth, there being,
it is stated, a fairly good body of stone carrying gold

(ounce stone in places). It has only been tested {o a depth
of 200 feet.
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'The New Ringarooma Syndicate is still working with
two or three men.

Mathinne.—During the year ending 31st January, 1909,
1903 tons of quartz have been crushed by the New Golden
Gate Mine, and 1154 ounces of retorted gold have been
obtained at the battery, and 142 ounces of bullion from
cyanide plant, valued at £4104 15s. 6d. From this, also,
94 tomns of pyrites were obtained by concentrating tables,
containing 208 ounces of gold, valued at £607 6s. 6&.,
which, together with rental of cyanide plant (£76 11s. 3d.)
and charge for crushing a parcel of quartz from outside
sources (£5), also interest on fixed deposit (£46 4s. 11d.),
made a total revenue of £4839 18s. 2d. The cost of rais-
ing and crushing quartz, treating concentrates, tailings and
slimes, repairs and renewals to plant, progressive and sur-
face works, and all other expenses incidental to ‘working
the mine and managing the company, amounts to £4507
9s. 1d., or £2064 16s. 11d. in excess of revenue obtained
from the mine.

The total quantity of quartz now obtained from the mine
is 273,251 tons, which has yielded 228,990 ounces of gold
an average of 16 dwts. 18:21 grs. per ton, and which has
vealised £870,513 18s. 10d. The total amount paid in
dividends is £355,200, or £11 2s. per share; and the total
amount paid for dividend tax is £16,638 10s.

The Golden Horseshoe Cempany has taken up some see-
tions at Dan’s Rivulet, near Mathinna, and is mttivé!y
prospecting them.

The Tasmanian Consols Mine obtained 2459 ounces of
gold. The mine has now closed down, the last of the pay-
able stone having been taken out. ]

The Miner's Dream and Scott and Pickett Mines were
closed down towards the end of the year.

The Briseis and North Brothers’ Home Tin Mining Com-
panies at Derby obtained 57 and 39'84 ounces of gold
respectively from their tin drifts; the South Mt.
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Cameron Tin Mining Company, 78'30 ounces; and the
Ringarooma, Dorset, and Gladstone Bucket Dredges, on
the Ringarooma River, obtained respectively 3769'90 and
41'35 ounces.

Gladstone.—Some work has been proceeding at two
points near the Gladstone township, viz., (1) a little north
of the old Royal Tasman, by the Dreadnought Gold Mining
Syndicate ; and (2) at O'Halloran’s and Saville's discovery,
by the Gladstone Gold Prospecting Association.

(1) Dreadnought Gold Mining Syndicate.—The reef
crops out at surface near the old Tasman shaft, and a cut
has been put into it showing the stone to be, roughly, east
and west. A little stone has been got, and the reef chan-
uel proved to be about 4 feet wide; but in the cut it has
apparently narrowed somewhat. Below is the North Tas.
man tunnel, which was driven upwards of 300 feet in a
northerly direction, with drives at the end both east and
west, but now fallen in.

At present nothing much can be seen of the lode under-
ground, but the stone has apparently come down to this
lovel. The old hands say that the reef-channel was about
8 feet wide, of which 4 feet consisted of a horse of mullock.
What stone is visible is mottled and kindly looking, but
nothing definite can be learned as to the occurrence before
the old drives are cleared out. The reef seems to be a
parallel one with the Royal Tasman reef. The latter was
expected to be cut in the tunnel, but has not been seen.
Some rich samples are stated to have been taken.

(2) Gladstone Gold Prospecting  Association.—The
ground on which operations are proceeding is across the
creek, opposite the Dreadnought. Here, too, a parallel
reef is being worked upon. A north and south reef, with
stone 6 to 10 inches wide, has been opened upon, and good
assays stated to have been obtained. I saw that free
gold occurred in the stome. -A hundred feet north from
the open-cut the reef is intersected by another, which also
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yields good prospects, with good gold also in the rubble.
A shaft is being sunk near the intersection to test the reef
in depth.

If these reefs at Gladstone can -be shown to be worth
development—and they certainly seem worth proving—
good work will have been dome.

The occurrence of this gold tends to confirm the old
Royal Tasman discovery, which at the time received scant
credence, but which, perhaps, after all, deserved better
treatment.

West Coast.—The quantity of gold won from alluvial
workings was only 24} ounces.

Towards the close of the year, Mr. W. Davie, of Lynch-
ford, discovered a gossanous gold-bearing formation at the
head of the Mt. Lyell Company’s tramway-line, about 4
miles from Lynchford, from which some good prospects
are said to have been obtained.

On the opposite side of the valley to the gossanous out-
crop, Mr. Davie discovered a small quartz reef outerop-
ping on the surface, and is putting in a tunnel to cut the
reef 30 or 40 feet below.

The land has since been taken up under lease by the
Davie Prospecting Syndicate.

When at Queenstown in March last, I visited the ground,
and took a sample of the gossan and had it assayed by the
Government Analyst. It gave 6 dwts. 12 grs. of gold and
1 dwt. of silver.

SILVER-LEAD MINING.

The quantity of silverlead ore produced was 63,116°92
tons, valued at £322,007, being a decrease in quantity and
value of 26,645°64 tons and £250,553.

The decrease is principally owing to the temporary
stoppage of the Tasmanian Smelting Company's works iu
April, followed by the temporary closing down of the Mae
net and Hercules Mines.
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The principal producers were:—

Mt, Zechan.

Mt,

Mt. Zoehan (Tas.) Company ... ..
Zeehan-Montana Mine, .. ... ... ... ...
Zeohan-Western, Limited
Zeehan-Queen Mine ... ...

Silver Queen FExtended M:ne-

Oonah Mine ... ...

Silver King Compgtny

Florence Company..

Watt's Section ...
Austral Valley Company

Zeehan Bell Company
Section 1064-m ... ... ... ..
Victoria-Zeehan Mine
“T'asmanian bnw[tmg Oumpunv (Bal-
strup’s) . el e ana

Sylvester ()omp.nl)

New Mt. Zeehan (ompun

Colonel North Company

Section 1816-m ... ...

Section 1914 ... ...

. ..

Section 1846 ...

Nubeena Mine.. 1f Ao

South («omstock (ompany

Dundas.

Comet Company ... ... ... ...

West Comet (‘ompam

Hercules Company ... ... ... ... ...
Adelaide Company

Bhdereants L L,

Rosebery.,

Primfose Company -
Tasmanian Copper (-nmpluy

Mt. Farrell.

North Mt. Farrell Company ... ... ...
Mt. Farrell Company ... ... ...
Murchison River Company .........
Macintosh Mine ... ...

Tons.

4422

357263

1054°17
234

514'75

455:
93
2809
6076
276°58
94'30
63

2025

1590
5050
58937
32047
6706
20030
3021
1575
72:90

22

8327°11
2211'35
12,964
5074
20

1649
761071

3825
19685
279'T5

88

Value.

51,910
46,456
8413
813
2115
10,064
797
31,989
621
1204
744
478
271

1703
262
1076
968
292
205
122
151
860
242

5118
1171
51,447
655
255

6034
95,245

31,796
706
4545
1122
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Zeehan District.—This district has experienced a period
of great depression, owing to the low price of metals, the
temporary clozsing down of the Tasmanian Smelting Works,
followed by the fiasco at the Colebrook smelters, and the
temporary closing down of the Hercules Mine. A large
body of men were thereby thrown out of employment,
many of whom left the district, while others who had their
homes and families at Zeehan were unable to leave. Such
a period of depression cannot possibly be realised by those
who have not actually experienced it. Business was at a
standstill ; tradespeople became alarmed: and a deputa-
tion was sent to Hobart to interview the Premier and ask
him to consifler the position and give some help to keep
the place going, as the loss to the State in that way would
be less than if the smelters were allowed to close down
permanently. The position was saved by the Govern-
ment making certain freight concessions to the Tasmanian
Smelting Company, and by passing a Bill authorising a
loan of £20,000 to the company.

The Zeehan-Western, Limited, has sunk its shaft a
further depth of 200 feet, and is now down 1000 feet,
having been subsidised by the Government to the extent
of £3000 upon the expenditure of an equal amount by the
company. The company has applied for a further sum to
enable it to drive at the 1000-feet level to ascertain if the
the lode, which existed at the shallower levels, continues
down. This shaft is the deepest on the field, and it would
be a great pity to allow it to be closed down when the
expenditure of a comparatively small sum of money would
determine whether or not the lodes on the Zeehan field
exist at a depth.

The Mt. Zeehan (Tas.) Mine and the Zeehan-Montana
Mines continue to be the largest producers on the field.

Florence Mine.— During the latter part of the year the
mine became flooded at the bottom level through striking
a heavy flow of water, and operations had to be confined to
the lodes above water-level, the boiler-power not being
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sufficient to contend with the water. This, added to 'the
stoppage of the smelters, caused the output from the mines
to be very considerably restricted.

Dundas District.—The Comet and West Comet and
Adelaide Mines were the only mines at work during the
year. The latter company, during the last quarter, con-
fined its operations to driving the No. 3 level (320 feet),
which was extended 142 feet; total, 501 feet. The shaft
was sunk 35 feet; total, 89 feet below No. 3 level. At
50 feet below No. 3 level the lode was exposed, 7 feet
wide, with 18 inches to 2 feet of galena.

M. Read District.—Hercules Mine.—This mine sus-
pended operations temporarily on the 15th .Ma.y_. owing t.o
the closing down of the Tasmanian Smelting Company’s
works and the difficulty of getting at the zinc-blende ore
in the mine, caused through a subsidence. The company
resumed operations again early in July, and has been
working continuously since.

Rosebery District.—The Tasmanian Coppt-ar Company
has been opening up its zinc-lead sulphide mine.

The Tri-metallic Company has taken up a large area of
ground for the purpose of erecting smelters for treating
the complex ores in this locality by a new process, in th'e
hope of recovering a large proportion of the zine, in addi-
tion to the usual yield of silver and lead.

The Colebrook Company completed its smelting plant,
but was compelled to close down after a very short'.' run,
owing to the grade of the ore mined and the low price of

copper.

Mt. Farrell Distriet.—The 'North Mt. Farrell Company
has maintained a steady output, averaging 318 tons of
galena ore per week. The old wooden tramway line from
the mine to Rosebery has been replaced by a steel tram-
line junctioning with the Emu Bay line at Boko Siding.
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The Mt. Farrell, Mackintosh, and Murchison River Com.
panies raised respectively 196, 88, and 279 tons of ore.

North-Western District.—The Magnet Silver Mine pro-
duced 517028 tons of ore, valued at £30,349. The output
from the mine was restricted owing to a strike, which
occurred in the early part of the year.

Long Tunnel, Mt. Stewart. Forty-four tons of ore
were raised, valued at £581; six men being employed.

Northern and Southern Distriet.—The Devon Mine
raised 60 tons of ore, valued at £870, employing seven
men,

The Round Hill Mine raised 65 tons of ore. valued at
£360; seven men employed.

COPPER-MINING.

The total quantity of blister copper and copper ore pro-
duced was 10,018'15 tons, valued at £609,651 ; being an
increase of £982:90 tons on the previous year’s output.

The output of the Mt. Lyell Mining and Railway Com-
pany, Limited, has been steadily maintained, the mine
having produced 8833 tons of blister copper, containing
8722 tons of copper, valued at £533,026 8s. 5d.: 689,985
ounces of silver, valued at £70,035 13s. 11d.; 18,355
ounces of gold, valued at £78,008 15s.—a total value of
£681,070 17s. 4d.: being a decrease of £233,496 10s. on
the previous year. The amount paid in dividends was
£210,000.

Prospecting has been chiefly centred in the Mt. Liyell
Company's group of mines—to the North Lyell section—
where satisfactory progress has followed their labours.
Sinking in both shafts has been kept well ahead of each
succeeding level. The landing chambers, or braces, of each
shaft are underground and on different levels, but the
sumps of both total the same depth from the surface, viz.,
1110 feet, where chambers, the necessary crosscuts for
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prospecting, ventilation, and other purposes, are being
prosecuted.

Developments in keeping with the values on the higher
levels have been firmly established in the Nos. 23 and 24
stopes of the 1000-feet level. The lastmentioned stope is
situated about 250 feet north-east of the main shaft, where,
in a southerly direction for a length of 170 feet, rich born-
ite has been carried through and still continues in the
face. Beyond these works this level is practically intact,
and with that of the 850-feet, whose stopes 18, 19, and 20
are still really on the ground-floor, may safely be said
to comprise the reserve stores of the mine. To facilitate
despatch an electric winding hoist, capable of raising
30 tons per hour, together with a compressor of 2400 cubic
feet of free-air capacity, have been erected and placed in
commission.

At the Iron Blow extractions continue apace, the deple-
tion of the pyrites up to the No. IV. bench being now
almost accomplished, while that of the last, or No. 5, is
already commenced. Between these sub-benches, A, B,
and C benches intervene; and the last official records
gtate those remaining will produce some 700,000 tons more
of this class of ore, after which underground mining will,
in all probability, be resorted to.

Next to the Mt. Lyell Company, the more persistent
investigators have been the Crown Lyell Extended Pro-
prietary, who have devoted much time and capital to the
development of their property, which is situated in the val-
ley between Mts. Lyell and Sedgwick. At present a sub-
stantial 2-ft. wooden tramway is being laid down to com-
nect the mine with a like gauge on the Mt. Lyell Com-
pany's service, which, when completed, will permit of con-
signments of copper-zinc and silver-lead ores being pre-
pared and made marketable for outside competition.

The Comstock Copper Mine adjoins the foregoing pro-
perty, and has had several of its adits extended and other-

:
]u
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wise prospected by means of a portable diamond-drilling
plant driven by an oil-engine.

The Blocks, Consols, Crown Lyell, and Copper Mines
of the Mt. Lyell West have been practically idle through-
out the year.

At the Lyell Extended a prospecting shaft has been
sank 50 feet, and at this depth driven a like distance on

exceptionally rich copper clays that are still receiving
attention.

Darwin.—The Thompson P.A. and Darwin Syndicate
have each done serviceable work on their respective pro-
perties, and bulk samples from the latter were treated
at the Mt. Lyell Company’s works, and gave satisfactory
results.

The Jukes Proprietary, Lake Jukes, Hydes' show, and
other sections remain idle, but there is very little doubt,
with the prospects present in all of these cases, further
trials will hereafter be allotted to each and all of them.

Mt. Balfour.—This is a new copper field, and is attract-
ing a considerable amount of attention. A geological
survey inspection of the field will shortly be made by the
Assistant Government Geologist.

From the lst February, 1907, to the 31st December,
1908, the Murray Bros. raised 501 tons of copper ore;
valued at £6289, and shipped it to New South Wales.

The Mt. Lyell Mining and Railway Company has taken
up a number of sections on the Norfolk Range, and is
systematically prospecting them, with very encouraging
results.

TIN-MINING.

The quantity of tin ore raised was 4520°80 tons, valued
at £421,580, an average of £93 5s, 1d.

This shows an increase of 177°80 tons on the previous
year.
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The statistics for the year were:—

Ore wou. Miners employed.

tons. European. Chinese,
Northern and Southern

T O 89-95 33 —
North-Eastern Division ... 2857°15 696 61
Eastern Division ... ... ... 331'60 256 33
North-Western Division... 1107°19 402 -
Western Division... ... ... 134-91 103 —_

4520°80 1490 94

Considering the very dry summer, when many of the
mines were idle for want of water, the output is very
satisfactory.

Northern and Southern Division.—The only mine work-
ing in this Division during the year was the Shepherd and
Murphy Mine, near Middlesex; 8995 tons of tin ore were
obtained, and 33 men employed.

North-Eastern  Division.—The Briseis Tin Mines,
Limited, has been the largest producer, with- 1046:73 tons,
and has distributed in dividends £60,000. In addition
to its original property, the company is engaged in remov-
ing the overburden from the section formerly held by the
New Ringarooma Tin Mining Company. The New
Brothers Home Mine, which adjoins the Briseis Mine, is
being worked by the latter company. It has produced

340°73 tons of tin ore, and has paid £12,000 in dividends.

The Arba Tin Mining Company raised 11895 tons of
ore. ' '

The Pioneer Tin Mine raised 446 tons of ore, and paid
£15,965 in dividends. This company has constructed a
large dam on the Frome River for providing water-power
for generating electricity for the electric plants, and water
for sluicing purposes. The dam is 625 feet long, and 54
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feet: deep, and its capacity is 420,000,000 gallons of water
up to the 51-feet level.

The Gladstone Tin Mines suffered considerably owing
to the very dry summer. The principal producers were: —

Tons.
South Mt. Cameron Company ... ... 9566
Bardue inEMine .o lal L L L ETE0h
Dorset Bucket Dredgé g TR R 1 £
Ringarooma Bucket Dredge ... ... ... 53-30
Asgrag Mine. oLt e e 4008
Garibaldi Company ... iy .o e 2825
Gladstone Bucket Dredge ... ... ... ... 168
New Aberfoyle Company ... ... ... 895
Mussel Roe Company ... ... ... Sosiol) LG
POCHABMMIERGT 4 WLt o i e " yas T DR

Eastern Mining Division.—The Anchor Tin Mine raised
129°68 tons of ore, employing an average of 95 men.
During part of the last quarter the mine was idle owing
to the drought. The company has entered into an agree-
ment with the Australian Tin Mining Company to work
its property on the Blue Tier, in conjunction with its
own, and to connect the properties by an aerial ropeway.

The alluvial tin mines have contributed rather less than
their usual output, having been considerably hampered
by the want of water for sluicing purposes,

Western Mining Division—Heemskirk.—Very little tin
has been raised from this field.

The Federation Tin Mine has been prospecting, and
has obtained some very encouraging results. Interest seems
to be reviving in some portions of the district, and small
parties are obtaining a little tin under miners’ rights.

North-East Dundas.—Renison Bell Tin Mine.—The work
done during the year was mainly upon the hill slope above
the Emu Bay Railway-line.  Sluicing the decomposed
lode-capping, from which marketable ore has been won,
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was continued for a considerable portion of the year during
the period water was obtainable. The total sales of this
detrital ore have now reached about £6000 sinee sluicing
was started. As work proceeded up the hill the material
became much harder and deeper, frequently requiring
blasting out; but the larger portion after water had been
brought upon it by nozzle becamé friable and easily broken
up.  This was then run through the sluice-boxes and
dressed for market. While treating this ore for sluicing
a large quantity of quartz of various sides was uncovered,
some blocks being several tons weight: this has been
stacked for crushing by battery. It is estimated that
there are fully 1000 tons of this high-grade ore at this
spot uncovered. Some 2 tons of stone, which will assay
50 per cent. tin, were also obtained from here. The com-
pany have now purchased a first-class battery and dressing-
plant, and are erecting it close to the Emr Bay Railway-
line. A self-acting tram from the Blow, and two branch
trams to connect with it to convey ore to battery, are about
to be constructed.

The other mines in this district are being prospected,
and some very rich deposits have been discovered; and

the district promises to add very materially to the tin

output of the State in the future.

The Assistant Government Geologist has been spending
some time on the field, and has prepared a very extensive
report upon the tin ore-deposits.

North-Western Mining Division.—The Mt. Bischoff Tin
Mining Company has raised 930 tons of tin ore, and has
paid a sum of £36,000 in dividends. The total quantity
of tin ore produced by this company is 67,493 tons, and
the total amount paid in dividends is £2,160,000.

The Mt. Bischoff Extended Company has erected its
10-head battery, boiler, and engine, and has raised 125°35
tons of ore. A new lode in the bottom level was dis-
covered, giving good value in tin oxide.
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The Waratah Alluvial Company has raised 14'60 tons
of ore, employing 5 men.

Whyte River.—The Mt. Cleveland Company has erected
a 10-head battery and concentrating plant, capable of
treating 1000 tons of ore per month. The battery was
started in September, and during the last quarter of the
year 22 tons of tin ore were obtained.

COAL-MINING.

The total quantity of coal raised amounted to 61,06775
tons, valued at £51,907; being an increase of 2156°7H
tons on the previous year.

The raisings at the different collieries were: —

Collivry. Tous. ﬁ-‘iﬂﬁf&.’.’,‘}fﬂfﬁ
ClornWall s s i o ekl aT,098 84
Mt. Nicholas ... ... ... ... 18,441 60
Tasmanian Wallsend... ... 2499'75 20
Ly b O SR 1333 2
BIDTEEBTES " (o2 oo iit s =od 851 b
WorK PN, i e i ivi 6562 2
Woodbridge..: .o i L o 110 2
LELLS L E 0 e Rt e ek i 60 2
L o e e AL 23 3

61,067°75 180

The principal producers have been the Cornwall and
Mt. Nicholas Coal Mines. The output of the former com-
pany shows a considerable increase on the previous year,
while that of the latter company shows a decrease.

The Sandfly Colliery has changed hands during the year,
and is now held by the Tasmanian Wallsend Colliery Com-
pany. Mr. R. H. Stokes, late of the Stockton Colliery,
New South Wales, is in charge, and the mine is being
opened up in a very systematic manner under his manage-
ment.
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Inon Ore.

The quantity of ore mined by the Tasmanian Iron Mines
at Penguin was 3600 toms, valued at £1600; 12 men
employed.

- This was the only mine at work during the year.

Worrram ORE.

.

The output of wolfram ore was as follows:—

Tous. Value.
) £
Shepherd and Murphy Mine,
L T S 090 62
Ben Lomond Mines ... ... ... 3:93 276
483 £338

Bismura,

The Shepherd and Murphy Mine at Middlesex obtained
3756 tons of bismuth from its tin ore, valued at £462.

SCHEELITE.

This mineral has been discovered on the south coast of
King Island, on a reward claim taken up in the names
of A. T. Winterbottom and M. Parer. The lode is stated
to be from 12 to 20 feet wide, the walls well defined, and
there are 200 feet of backs. There is a plentiful supply
of wood and water, and a good shipping port within half
a mile. The lode is said to carry, in addition to sheelite,
considerable quantities of molybdenum, bismuth, and
tantalum. A bulk assay of the ore, made at the British
Flag Company's plant on the Fraser River, has proved
"that 80 per cent. of the ore-contents can be saved in treat-
ment.

Baryres.

The presence of this mineral in appreciable quantities
has been brought into prominence by Mr. W. H. Taylour,

27
who is engaged opening up a clean reef or deposit on a
north-eastern flank of Mt. Darwin, from where he has
obtained extensive bulk samples that have merited the
approval of intercolonial investors who are at present
interested in the property.
From American files it is gathered that some 89,000

crude tons of barytes were disposed of some 12 months
ago for, approximately, 277,000 dollars.

On Howard's Plains, within a mile of the Mt. Lyell Com-
pany’s Office, Mr. W. H. Wesley has obtained a reward
section for this mineral. Tt is stated to be a large and
very rich deposit.

SLATE.

A deposit of slate of good quality has been discovered
on King Island. This is now owned by a company having

a working capital of £3500.
4

BUCKET-DREDGING.

The only bucket-dredges in the EState are those
engaged dredging for tin on the Ringarooma River.

The Dorset Bucket-dredging Company, No Liability.—
This company obtained 65°656 tons of tin ore and 58'956
dginces of gold; 20 men employed.

Ringarooma Bucket-dredging Company, No Liability.—
53'30 tons of tin ore and 8990 ounces of gold were
obtained ; and 17 men employed.

The Gladstone Tin Development Company, No Lia-
bility.—16'80 tons of tin ore, and 2840 ounces of
gold were obtained during the first half of the year;
16 men employed. The paddock having been worked out,
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the company has been waiting for a flood to enable them
to remove the pontoon lower down the river.

THE following Return shows the Quantity and Valur of Mineral
Products ror the State of Tasmania duvin, the Year ending 31s¢
December, 1908,

Mineral. Quantity. | Value.
ey
| |

Gald e o0zs. 57,085°124 i 242‘,:482
Silver-lead Ore..............tons 63,116-92 | 322,007
Blister Copper 1 .......... A 8833 603,063
Copper and Copper Ore... 1185°15 6588
TG eiien | 452080 | 421,580
IO e haiciane s 3600 1600
Conliiisl. . ienee 1 61,06775 - 51,907
Wolfram ....covusenerennn. Y 458 ' 338
BIRIE i e i 8:75 | 462
. P APDCI. SRS S dhii

BRI i,  £1,650,027

* Fine gold, including gold contained in blister copper and silver-leas
bullion,

r Value of gold dedueted.

GEOLOGICAL AND MINERALOGICAL.

During the year the Government Geologist has exam-
ined and prepared reports on the goldfields of Lisle and
Cradle Creek, the Gunn’s Plains and Alma mineral dis-
tricts, North-West Coast; and the Assistant Government
Geologist has prepared a report on the Mt. Farrell mining
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 deld, and made a geological examination of the North

Dundas tinfield, and at the close of the year was engaged
in preparing his report thereon.

Special attention has been devoted to the production
of improved geological bulletins. In this respect the
method of procedure adopted, and the material which is
presented, will, it is believed, prove of permanent value
and assistance to the mining industry. Maps are being
issued with each publication, which represent the geologic
structure of each district examined, with a certain degree
of finality, and questions of tectonic geology, lode-structure,
and vein-types, are discussed and treated in a way which
aims at exhibiting the intimate connection existing
between general and ecomomic geology, and stating and
elucidating numerous problems and facts connected with
the deposition and occurrence of ores. The results are not
only useful at the present time, but will be of value also
in the future as the development of the mining fields pro-
ceeds.

It is satisfactory to be able to note that the survey
has been successful in accomplishing economic work which
is of admitted benefit to the mining community. It com-
mends itself as good policy, as far as finances permit, to
foster and develop this growing and useful branch.

During the year the geologists took charge of exploring
parties from Tyenna to the Gordon and from the Linda
Track down Jane River towards the Gordon, and their
reports and maps of these areas will be in the annual
report of the Surveyor-General. Nothing was discovered
on these journeys to encourage the hope that any mining
fields of first-class importance will come into being, though
naturally the observations made were confined to the coun-
try in the immediate vicinity to the route followed, and in
an area so extended unsuspected indications may still
lurk unseen.
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This track may possibly, in the future. develop intu a
through route to the Gordon to Macquarie Harbour.

InsPECTORS oF MINES.

The three inspectors have satisfactorily discharged their
duties in the districts severally allotted to them. Their
reports are appended.

Mining Managers’ EXAMINATION.

The annual examination of candidates for mining man-
agers’ certificates was held in March. One candidate pre-
sented himself for examination, and succeeded in obtain-
ing a first-class certificate.

DiAMOND-DRILLS.

No. 1 diamond-drill was engaged by Messrs. Otto and
Eiszele from the 3rd to 27th June, to bore for coal on
their private property at Sorell Creek. Their efforts were
unsuccessful.  Ome bore only was put down 218 feet
2 inches.

Mr. CameEron WATER-RACE BoARD.
The report of the Board is appended.

DEPARTMENTAL STAFF.

The only changes which took place in the staff during
the year were the appointment of Edward Henry Fowell
as temporary Registrar of Mines at St. Helens, vice A. D.
Soutar, resigned; P. J. E. Grant, Registrar of Mines,
Waratah, vice J. Lonergan, removed; and the transfer
of E. Rule.

REevENUE.

The net revenue for the year amounted to £20,311 3s.,
being a decrease of £4483 4s. 7d. on the previous year.
This amount does not include the sum of £2454 7s. 11d.
deposited as survey fees with applications for leases.

CoNcLUsION.

In conclusion, T desire to thank officers of the Depart-
mental staff for the loyal and efficient manner in which
they bave performed the duties allotted to them.

I have, &c.,
W. H WALLACE, Secretary ior Mines.

The Hon. DoNaLp Cameeeir UrQuHarrt,
Minister for Mines,




DIAMOND-DRILLS.
Statement of Work done to 31st Derember, 1908,

Year. | Loeality.

No. 1 DriLL. I
1882-3| Back Creek—For Gold .........cccounviviunciennriannnns o}
18881 | Tiafroy—For Gald 1 s i ovnisissasisnienisrnnes ol
1884 | "Turleton'—For Coal.ii S iviciiveiniiiisininersrennes
18868 | Longford -For Coal ...............ccoveunss s 0 A |
1886-7| Harefield Estute— For Coal ............. covvivinnnivnnnns
1887 | Cardiff Cluim, Mount Malcolin—For Coul............ {
1888 | Killymoon Estate-—For Cotl......c..cuveeiiniiiiinnisnnn
1888 Baymour—For Coal ........civveeiiteiveesvuaissinmns see
1550 | | Beaconsfield (Pheenix G.M. Co.) - For Gold ......
1890 | Beaconsfield (East Tasmunin G.M. Co.)—For Gold|
1891 | Spring Bay— For Col ......c.oooeveeireeneneenesnreens
1801 | Ravensdale—For Coal ..................... S s | |
1891-2 Buck River, Prosser’s Plains—For C'oal....... B
1892-3 Lefroy (Deep Lead Syndieate)—For Gold............ !
1893 Le!‘roar (East_Pinafore Co.)—For Gold ............... |
1895-6 Sundfly —For Coal ......... e e T RS
iggg :‘z] Blue Tier (Anchor Co.)—For Tin ........ccccvvuennnn..
1901-21 Llandaff—For Coal............ cccimieenniiinisicnnciinnens !
1902 | Recherche (Catamuran Co.)—For Coul ............
1903 | Ditto (Moss Glen Co.)—For Coal ....... ..
1908 | Sorell Creek, New Norfolk—For Coal ......ccree...s

POT R . rrasnssvireris il

Direction of No. of | Total Distance
Bore. Bores. Bored.
feot.
Vertical 7 1330
Ditto 4 1011
Ditto 1 401
Ditto 2 1585
Ditto 1 725
Ditto 1 562
Ditto 1 504
Ditto 5 2266 |
Ditto 1 781 {
Ditto 1 g8
Ditto 4 937 |
Dit[ﬂ 1 1 I 4 |
Ditto 2 B4
Ditto 4 979
Ditto 1 317
Ditto 4 2130
Ditto 9 8764
Ditto 3 1944
Ditto 2 956
Ditto 2 667
Ditto 1 218
a7 20,1354 ’

Average cost per
foot, inclusive of
Labour and Fuel,

SERRT” -
010 9
5 8

6
4 04

5
1

7%
7 8%
0 2
0
10

14
6 14
15 9
10 3
s

9 1f

7 4
9 38

7 6
Not obtainable

SO0 O OSSO e W oOOocceEcs
=

1882 1
1883 | Munganu —For Gold ........................ Ty g Ditto 1 546 015 1
1884 | Guy Fawkes Gully. near Hobart For Coul.. Verticul 1 612 05 6
1885 | Malahide Estate, near Fingul— For Gold ..... ..... Ditto 5 1897 0 5 6
1886 | Carr Villa, near Launceston For Coal ............... Ditto 1 571 0 5 4
1886-7| Waratuh (Mount Bischoff Alluvial T.M. Co.) For

) ¢ e N R e L N R = e Ditto T 1548 0 6 1§
1887 | Waratuh (Mount Bischoff T.M. Co.)— For Tin .... Ditto 7 841 011 8
1887 3 e R bR SRS SN g J M Horizontal, 1 53 0 7 8

| underground
1888, 'Ol Beweh—For 0ol . orii i oids frsvn e baanan e Vertical 1 593 Abt.O 10 9
1888 | Campanin— For Coal ........................ Ditto 1 600 n 7 73
1888 | Richmond —For Coul ......cvvveiiinnnnnnnnns Ditto 1 500 0 5 1§
1889 | Back Creek—For Gold ......... T e = Ditto 4 787 0 8 5%
1891 | Mucquarie Plains—- For Coal...... o s denasneystakar sl Ditto 2 989 0 4 5§
1891 | Jerusalem—For Coal ........cccocvuiiiiee ooeeens Sor irsbl Ditto 1 344 0 4 94
1892 | Lungloh Park Por Coal ........ iccccovieviviiiinvassons Ditto 4 1249 0 5 8§
1883 | Southport —For Coal .........ccooociviinirennnnnnn. T avates Ditto 1 612 05 3
1894 | Zeehan (Tasmania Crown 8.M. Co.)—For Silver ...| Horizontal, 2 319 1 0 2}
underground
1908 | Edon—For Conl .. s iiisaseismmasisrsisanises Vertica 2 566 1 0 74
1902-3| Farm Cove—For Coal .......c..ccoveviiiierivinnin soeres Ditto 1 571 0 5 6
DOTR D i feas s tanlh g - / 44 12,766
Aggregate number of bores ..........ceceeeeeennnn. 101
Totul distanee bored .. ...........ccu..... At 32,9014 feet

W. H. WALLACE, Secretary for Mines.

€€
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No. 1.

RETURN showing the Quantity und Value ot Gold won during
the Years 1880, 1881, 1882, 1883, 1884, 1885, 1886, 1887, 188,
1889, 1890, 1891, 1892, 1803, 1894, 1895, 1896, 1897, 1898, 1899,
1900, 1901, 1902, 1908, 1904, 1905, 1906, 1907, and 1908,

Year. Quantity. Value.

ozs. dwts. £
52,595 0 201,297
56,693 0 216,901
49122 6 187,337
46,577 10 176,442
42,339 19 160,404
41,240 19 155,300
21,014 10 117,250
42,609 3 158,533
39,610 19 147,154
| 32,332 13 119,708
i 20,510 0 75,888
i1 | 38.789 0 145,459
i} 42,378 0 158,917
il 37,687 0 141,326
] 57,873 0 217,024
54,964 0 206,115
| 62,391 0 237,574
77,131 0 296,660
ik 74,233 0 291,496
Il 83,992 0 327,545
I 81175 0 316,220
- *69.491 0 295,176
*70,996 0 301,573
*59.891 0 254,403
*65,921 0 280,015
#73.510 10 312,380
460,023 8 254,963
*65,354¢ 5 277,607
. *57,085 2 242,482
1,587,761 4 6,273,153

* Fine Gold.
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Diagntm showing lolal Quaniilys Kilueof Gold won in Tsmenia d’:m'ﬁ_'q the yectrs 18801908

GRAND TOTALS.

Quantily 1.587,76!. 0zs:

Value £ 6,273,153.

Photo Algraphed. by John Fail Governmont Frinter Bobart. Tvamante.
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Dagram shomnglolal Quantilyshalueof (val ravsed in Tasmarua durtngtheyears 18501908
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No. 2

showing the Quantity and Value of Coal raised during

be Years 1880, 1881, 1882, 1883, 1884, 1885, 1x56, 1887, 1888,

), 1890, 1891, 18 2, 1893, 1894, 1895, 1896, 1897, 1898, 1899,
M) 1901 1902, 1903, 1804, 1905, 1906 1907, and 1908.

Quantity. | Value.
I

Tous. £
12,219 10,998
.................................. 11,168 10,047
880.! 7923
H872 7956
7194 6475
........... 6664 5989
10,391 9352
27,633 24,370
41,577 37,420
36,” 00 33,130
50.519 45,467
43,256 38,930
33,008 32,407
34,603 27,754
...................................... 30,499 24,899
32,688 26,159
.................................... 41,904 33,523
42,1?8 83,757

47,678 38

42,609 as’,gzg
50,633 44,227
45,138 38,451
48,8634 41,533
49,069 41,709
.................... 61,109 51,942
51,993 14,194
52,8953 44,962
58,891 50,057
61,067} 51,907
1,053,226 902,072
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No. 3

RETURN showing the Quantity and Value of Tin exported from
Tasmania during the Years 1880, 1881, 1882, 1883, 1884, 1885,
1886, 1887, 1888, 1889, 1890, 1891 1892, 1898, 1894 1895, 1896,
1897, 1898, 1899, 1900, 1901, 1902, 1903, ana 1904, compiled
trom Customs Returns rml_y, and Tin Ore produced durmg the
Years 1905, 1906, 1907, ard 1908.

Year. Quantity. Value.

Tons. £
L A S R (e et e 3954 341,736
BABE . oiee oonmennninpaaitine TV G STARTRRTAL 4124 375,775
3670 361.046
4122 376,446
3707 301,423
4242 357,687
3776 363.364
36074 409,853
3775} 426,321
3764 344,941
32094 206,368
3235 201.715
3174 290,083
3128} 260,219
2034 198.208
27264 167,461
2700 159,036
2493} 149,994
IBOB ieevciin mearairisresvansassvionns eisoad 1972 142,046
)i AR 2230} 278,323
1900 it 2029 269,833
1901 .. 1789% 212,542
1902 .. 1958} 237,828
1903 .. 23764 300,098
1904 21714% 255,228
1905* 3891} 362,670
1906% 4472 557,266
1907* 4342% 501,681
1908* 45204 421,580
94,036} 9,010,761

* Tin Ore produced : Customs huving ceased to issue Returns.




Deagram showing lotal Quantely 3 Value of Tin exported from Jasmania. diuringthe years 1880-1904
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and, Tin ore. produwced during the years 1905 and: 1908
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No. 4.

:lmmfng the Quontity and Value of Silver-Lead Ore
: the Years 1888, 1889, 1890, 1891, 1892, 1893,
| 1395 1806, 1897, 1898, 1899, 1900 1901, 1902 1903, 1904
‘ :905, 1906, 1907 and 1908

Quantity. Value.
Tous. £
417 5838
415 7044
2053 26,487
4810 52,284
1:}% 198,610
21,064 203,043
g,sl;gg ;;g,om
18,364 mﬁg
1 188,892
31,5194 250,331
26,564 279,372
28,774 207
46,480 218,864
42,492 192,492
51,138 208,702
4 75,2704 246,888
e R 87,117} 462,443
e P R R R U 80,7624 572,560
sl LR S e B 63,1168 322,007
667,383 4,379,371
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q )
No. 5. 5 No. 7.
R howing : ; RETURN showing the Quantity and Value Ore
Eﬁ%& S Rty “{‘;‘WV‘I‘;‘& b g A = pruduced during the Voars 1896, 1897, 1808, 1809, 1900, 1001,
1002, 1903, 1904, 1905, 1906, 1907, and 1908. QP s, 1008, 1008, 1007, ond Tuek
Yoar. Quantity. Valve. Year. Quuntity., Value.
. + Tons. £
Tons. £ L AR SR S SRR 44 1020
414 1245 L e b 75 2950
4700 322,500 B .. e bk e s 304 8128
49554 400,668 LR SRRy o 1695 26,833
8508 735,305 R Wding 42214 63,580
9449 907,288 90 11,221 130,412
o1 870,625 5994 65,270 :
7745 *462,151 102 760 -
ey , 6684 *478.023 104 1640 .
1908 crrrsssseissssssissises i 8371 582,540 11503 52,939
1005 terrens cessssssseanesssnac 8610 *704,987 22344 72,480
900" cervrcsssresssssssse s s g;gg +862,444 90 e R B 788} 866976
TR R 832,601 L SR R BRSO 1185
T i 8833 *000.008 <aud ind
20,190 14
94,923 7,771,830 : 9
* Value of Gold contained deducted.
No. 8.
RETURN showing the Quantity and Value of Irim Ore produced
during the Years 1897, 1898, 1899, 1900, 1901, 1902, 1903, 1004,
1905, 1906, 1907, and 1908,
; No. 6. Yeur. Quantity. Value. !
RETURN showing Quantity and Value of Copper Matte exported i
: during the YVears 1902, 1903, 1904, 1905, 191)%;:1907, and il?”log. } 1897 g T&' gl% ‘
388 ............ LT A 1598 1598
Year. Quantity. Value. ' RN . coosins ikl ) savain $innnvusais 3577 8474
% e e L e IR T T e 5375 5905
Tons. e e T R R RN IR 612 417
{% Rias beasavinie ety P 2500 50,112 IO 15 o0 onvepssdmansissnnenss T PR 2386 1076 i
100g | tneaaitn i 8727 83,624 B e P Tl L b IR A s pinn sV 5980 2905 |
o A = : 1904 ......... A T, 6840 2975 . A
L ks s ] i . i sianinivit sseomes 6300 2600
1808 ..iciivniiiaannan TN Mg 4.0 o in =l T VDT e s 2600 1100 - 2
e - L e o 3 L R R 3000 1150
RURERE..... vl s e, = B L 3600 1600
6227 | 133,736 42,762 26,701 |
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No. 9. o No. 11.
RETURN showing the Quantity and Value of Asbestos produced RETURN showing the ntity and Value of Bismuth produced
during the Years 1899, 1900, 1901, 1902, 1908, 1904, 1905, 1906, during the Years 1904, 1905, 1906, 1907, and 1908.
1907, and 1908, 4
Year. Quantity. Value.
Year. Quantity. Value. ; — e
_ £
Tons. £ B it vad Lt savayi dajmiesssonansssrsansin 6 cwt. 15
200 363 B g s -aoomioan vivavunsiinrantassabis 84 wons 800
128 113 { I s bs s vsasntsvananvias o SEaetran 6 cwt. 24
464 45 ! : B i e L vaes e nsnioinatonsinrasansasis| HRE BT L 27
e — — i i R R e rRsrteyysarTres caney 8% tons 4162
e R e e T T TS Rnee - - 8 tons § cwt, 1828
BRI, .o e rses semen s ChEsssTRs A ViR — —
1908 ..covecrasensosssnrsnnsrsnsssssnnsnnasses - —
p 17 e e S PP LR e — -
374} 521
. No. 12
No. 10. ‘ RETURN showing the Quantity of Silver-Lead and Copper Ore
2 | smelted for period 25th June to Blst December, 1896, and 1st
RETURN showing the Quantity and Value of Wolfram produced ! January, 1897, to 81st December, 1908.
during the Years 1899, 1800, 1901, 1902, 1903, 1904, 1905,
1005, $00, dinst 1005 Products. Yield,
2 3 Ore
Year. Quantity. Value. 5 Smelted. | Silver-| .
! = Lead | Matte. | Copper.| Silver. | Gold. | Lead.
... | Copper.
Tons. £ Bull’n.
34 99 e
531 2058 Tons. |Tons.| Tons. | Tons. | Toms. | Ozs. Ozs. | Tons.
iy £ 180 2602848 — — o478 | @ 75051 4707] —
= i 1897 90,773} | — | 847633 | 25718 334,349| 16,485 —
— (3700 | om0, 8403 | s, | So08 |10Rweonlarers —
o 5, 1 3 i
15} 1147 _ 1900/ 363,118 | 4817 | 9449 o | ah 1,215,036 26,266 —
324 2371 1001/ 355,528 | 1839 | 6082 50 | 9880 | 800,317/21,717| —
193 1465 . 19021 411,736 | 6825 | 7727 2882 8841 |1,674,816]24,710) 6654
407 4411 ! 1903/ 309,032 7560 | 6683 3413 8004 |1,855,158(25,238| 7520
44 338 1 1904| 433,366 — | 8371 — 8265 |1,800,134| 26,800) 7754
1905/ 466,678 9422 | 8611 —_ B396 |2,075,431| 26,469 9086
170 11,889 1906| 479,775 0380 | B7C8 — 8613 |2,150,405| 24,986 G300 !
y 1907| 472,658 110,590 | 8248 — | 8145 [2,147,120| 24,531| 10,060 |
v ; 1908/ 440,145 7181 | B834 - 8723 [1,654,350] 22,008| 6850 |
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0. 13,

RETURN showing the Avera
tho ’ ge Number of Perg, i
Mining during the Vears 1880 fo 1908 incmr::f”:ngayed A

Year.

Number.

RETURN showi

heads of

Mineral,

1653
3156
4098
3818
2072
2783
2681
3361 !
2089
8141 |
2868
3219
3295
3403
3433

——— i

4350
4510
6052
6622
7023
6923
5934
6017
6194
6581

7005
7516
6466

No. 14,

ng the total Arew of Land and Number of Sluice.

- Water applied Sor during the Vear ending 31st

December, 1908,

No. of
Applieations.

No. of
Sluiceheuds,

Areq,

Acres,
80
2200

| 3645
210
1374

15

40

5037

29

1854
3777

84

14

204

389 108
389 18,664

43

No. 14.
showing the total Number and Area of Leases issued

RETURN
i i during the Year ending 31st December, 1908.
Mineral. Number. Sluiceheads. Area.
i - Acres.
ROEmony :................. 3 . 240
BURIEoR ... .............., : 1 ” 10
RO i oo naaiins 43 i 2627
IR ... i 86 946
P00 ..eorornens 6 270
Minersls ................| 122 o144
SRR, .c.voereuons s 30 . 2233
Vﬂblk?f ............... b 7 3 899
L 235 2k 5759
Zing-Leud.................... 1 b gg
Muchinery Sites .......... 8 :
Mining Easements ....... 30 4 10
Dredging Claims ......... 22 255
Water-rights ............... 138 489 50
- 739 489 20,546
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RETURN showing the Number

No. 18.

and Area of Leases held under “The Mining Act,” in force on 30tk June in Years 1901 to 1908
inelusive, and on 31st December, 1903, 1904, 1905, 1906, 1907, and 1908.

ROBI “waquiasaqy 1518
U0 9040f uy savvry Jo waquingT o, ayy Buramoys NUNLTY

‘91 0N
Ty

In force on | Iu force on In foree on In foree on In force on In force on In foree on | Infurce on | In foree on
30th June, | 30th June, 30th June, [31st December, 31st December 315t Decamber, 31st December,| 31st Dee,, | 31st Dee.,
N:;ure of 1901, 1902, 1903. 1903, I 1904, 1905, 1906. 1907. 1808,
ase.
No.| Ares. | No.| Area. | No.| Area. | No.| Area. | No.| Area. | No.| Ares No.| Area. | No.| Area, | Nn, | Area.
Acres, Acres. Acres. Acres, Acres, Acres, Acres, Acres. Acres.
For Minerals, I 388| 60,865 1063 45,300 | 950{ 40,068) 826 33,325 868 33,824 | 944| 34,325 (1307| 43,036 |1844|0(5,047|1269| 44,099
Silver, Tin, i
&e. :
For Coul, 55| 7566 52 7819 66| 10,767 54 91]9‘ 47 7546 45 7185 35 6025 45 7962 45/ 8745
Slate
Shale; &c. ,
For Gold 566 6091 425 4166 | 310 3117] 243 2505| 222 2268 | 195 2087 | 167 1836 | 222| 2671 111] 1344
Dl‘edging — | = — — —- - 15 124 29 469 51 1196 91| 2027 79 1494 64 916
Claims I s
Mining — - | = —_ | - — R4 225/ 89 2934 | 45 282 | 47 208 | 75| 436, 88 453
Easements : :
Machinery | — | — = - |=- === = & — | = e — | =] = 133
Sites L 3
Water-rights | 267 1318 300 1691 | 299 1514 281 1460, 346 1495 | 251 1477 | 391 1606 | 490( 1978 511/1008 &
Minerul sluice-| sluice- sluice- sluice- slnice- sluice- sluice- sluice- 2000
and Gold heuds i heads heads heads heads heads heads heads sluice-
heads

b5 4

e
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No. 19.

RETURN showing the Amounts paid in Dividends by Mining
Companies during the Year ending 31st Drcember, 1908,

Mines. Dividends.
: £ s. d.
Coﬁt L . 210,000 0
Gold ... o e o R
S M R S 126208 0 0
Y e R s LR LRt fla 11462 0 0
i S N SRS e e o O e 906 0 0
TOTRL s svmaiins ta f £348666 0 0
No. 20.

RETURN :hoeing the total Amount of Rents, Fees, &r., received
by the Mines Department during the Year ending 31st December,
1908,

Heud of Revenue. Amount,
| £ &
Rent of Auriferous und Mineral Lund...............| 18937 19 0
Fees, ditto ditto ....... f tosbesemua b s s SR 1373 4 0O
BUrvey Tk ..iciims svnireesmssnsnrbescarerssnersusvosas 2454 7 11
TOTRY - codrssminntmnns vivsmrberbamanrsseal— . Ao TR N 1Y
No. 21.

RETURN showing the Mining Companies rvegistered during the
Year ending 31xt December, 1908.

Number of Companies. Capital.

1 £106,850

I addition to the above, 14 Agents for Foreign Companies and
5 Syndieates, under 60 Vict. No. 51, were registered.




Diagram showmng the Annual Vatue of Minerals s Metals raised in lasmanta From 1880108

GRAND ToTAL

YValue £ 29,011,264

R AT T T
Fhoto Algraphed. by Jokn Feil Covornmmnt Printer Bobert Tasranio
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No. 22.

showing Quantity and Vaiue of Minerals and Metals
ised in Tasmania yrom 1830 to 1908 inclusive.

1 or Metal Quantity, Value.
£ «
1,587,761 ozs. 6,278,153
667,383 tons 4,379,371
94928 , 7,771,830
£ 183,736
20,199 , 468,914
SRR 94,086 9,010,761
e 42,762 ,, 25,701
............. 1,053,218 ., 902,072
P 170 11.889
8 1328
874% 521
31,988

£20,011,264




No. 23,
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REPORT OF THE MOUNT CAMERON WATER-
RACE BOARD FOR THE YEAR ENDING

3lsr DECEMBER, 1908.

] 8th April, 1909.
Bz,

~_WE have the honour to submit the report of the Board for
the year ending 31st December, 1908.

- Repairs.—That part of No. 13 flume, between the spot
‘where Cascade Creek is picked up and the outlet of No. 1
syphon, a distance of about 6 chains, was overhauled and

.j ut into as good order as was possible under existi con-
1 mus Theiest of the planks frI::m the remainder ofr?o. 13

which was replaced by a race cut into the solid, were
for this purpose; but the whole flume was in such bad con-
ggon as to render any lasting repairs out of the question.

Cascade Creek is one of the best summer supplies on the
race, and it is advisable, when funds will permit, to extend
the race which has recently been cut right up to the creek.
The intake works and about 24 feet of the flume were wrecked
b‘g‘o;ha heavy flood in February, 1907; this has been made
good.

Alterations.—No. 13 flume, from the outlet of No, 1 syphon
downwa has been replaced by a race cut into the solid.
his was an expensive work, owing to the steep cross-section

the country, the number of large Hoating oulders, solid
rock, and the proximity of the old flume. The new race is
very solid and satisfactory, and disposes of trouble at that
lace for all time. 1t was necessary, if reasonably possible
0 keep the water going during the cutting of the race, an
. great care had to be exercised to- prevent damage to the
' fHlume from shots and spoil from the cutting. A part of the

flume did collapse during the progress of the work, but
- fortunately the engineer was able to turn the water into the
?w race without much delay. He had started operations

om the lower end to provide for such an emergency, as far
as possible.

Rtenewals,

No. 4 Syphon.—This work, commenced the previous year,
was completed in June last. The pipes are 30 inches in
diameter, made of mildsteel plates 5 feet wide and }inch in
thickness, single riveted, and coated with a mixture of
asphaltum and coal tar. The column is 3129 feet in length,
fitted with 13 3-inch ball air-valves and two scour-valves,
The joints are a combination of slip and flange, the general
design being that four pipes are slipped together, the two
end pipes having flanges on the outer ends. Two such sec-
‘tions are bolted together, and then a single pipe flanged at
both ends, and carrying an air or scour valve, is bolted on.
The course is straight; greatest depth below race-bottom at
intake about 66 feet; fall between intake and outlet, 7.5 feet 3
pressure and discharge boxes are made of wood. The colummn

e L )
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is laid on a different site from that previously proposed,
giving a better pressure, and allowing the length to be short-
ened by about 540 feet, and the diameter by 3 inches; logs
about 1 foot in diameter and 5 feet long are used as sleepers.
About 10 chains of race was necessary to connect the new
and old work at the intake end, and 5 chains at the outlet
end. The new s{ hon was designed to take water from
No. 1 dam, as we lpas from the main race. A low-level race
had been cut from the dam and led into old No. 4 syphon
at a level about 10 feet below the intake. The water is con-
veyed from the main race by means of an iron flume about
30 feet long, with a fall of about 6 feet, and then drops into
« chamber in the new work on the same level as the race
from the dam. The sides and bottom of the chamber are
lined with logs about 1 foot thick.

No. 5 Syphon.—This was commenced during the year under
review, and is nearing completion. The pipes are to be niade
similarly to those for No. 4, but will be 27 inches in diameter.
The length of the column will be 4131 feet; difference of level
between pressure and discharge-boxes, 15.5 feet: and the
greatest depth below race-bottom at intake end, 82 feet. The
column will be laid and fitted with valves similar to No, 4.
A different course has again been selected, giving a straight
run, sounder ground, and better facilities for junctioning
with the race at either end, with an increase of only a few
feet in the length of the column. About 4 chains of race
had to be cut at the intake, and 1 chain at the outlet end.

Other Syphon Pipes.—Syphon pipes Nos. 1, 2, and 3.—These
pipes are 30 inches in diameter, and were laid down at the
same time as Nos. 4 and 5. Up to the present time, however,
they have not given much trouble, but are now showing signs
of corrosion, and a few bands have been put on where bursts
have occurred.

No. 6 Syphon.—This pipe is 2503 feet in length and 36
inches in diameter. Frequent bursts have occurred during
the year, and 56 bands have had to be put on to repair the
damage. It is only reasonable to expect that as time goes
on more frequent breaks will occur, Eut with constant care
and attention we hope to be able to keep it in repair for a
couple of years.

Flumings.—Out of 23 wooden flumings, 12 have been
replaced by earth and rock cuttings and embankments, and
made permanent, leaving 11 still to be done, as already
informed in previous reports. These flumings are in a ver
bad condition, and must be cut out or replaced by earth an
rock cuttings as soon as possible. It was ho ed that the
revenue derived from the sale of water during the year would
have been sufficient to provide for the expense, but unfortun-
ately our hopes were not realised owing to the very dry
winter and to the collapse of No. 5 syphon, there not being
sufficient water to meet the requirements of customers.

Maintenance and Management.—The Board has been as
economical as possible during the year, and has been able to
reduce the expenditure by £341 16s. 9d., as compared with
the previous year. The services of one of the channel-keepers
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were dispensed with, the work being undertaken by the man-
ager, thus saving an expenditure of £120 16s.
The revenue amounted to £649 6s. 7d., being a decrease of
£307 6s. 2d., as compared with the previous year.
Statistics for the year are as follows :—
Average per week of claims supplied, 12.
Greatest number supplied in any one week, 16,

Total number of heads supplied :—

Under fixed or cash scale ..........cocoovviverens 424
Under royalty or ciedit scale .................. 1973
T e e 20153

Tin ore raised for the year : —Royalty scale, 28 tons
2 ewt. 1 qr. 17 lbs.; Fixed scale, 16 tons 8 cwt.
Total, 45 tons 1 qr. 17 lbs.
Average number of men employed per week, 23.
Total receipts for the year :—Water sold, fixed scale,
£47 10s. 3d.; water sold, royalty scale, £589 4s. 10d. |
other receipts, £12 1ls. 6d. Total, £649 6s. 7d.

Ezxpenditure.—Cost of maintenance and management :—

AR Ed s £,
Salary and wages .............. 483 4 0O

Repairs to sypbon pipes ........ 42 14 9
Repairs to flumings ............ 3 8 0
Travelling expenses .............. 8 19 10
Stores and tools .................. 3 35
Stationery and printing......... 118 1
Insurance

3 6 0

No. 13 flume, repairs and devia-

7 S e e L P e 304 7 4
No. 4 syphon (6 Edw. VII.
NG B e e Ty s e 2873 2 6
No. 5 syphon (7 Edw. VIIL.
T e SR 560 12 5
Completion of overflow chan-
nel at intake ........cc.oevrerens 1513 4
£4300 4 8

Moiety of rents of mineral land served by the race
paid to Public Debts Sinking Fund for the year
ending 30th June, 1908, £32 7s. 6d,

W. H. WALLACE, Chairman.

W. H, TWELVETREES,

EDWARD L. HALL, Members of the
JOHN SIMPSON Board.
SAMUEL HAWKES,

The Hon. the Minister for Mines.




MINE MANAGERS’ EXAMINATION.
Marcn 24rtH, 1908,

SusiecT-—MINING.

1. A mine has been opened up to a depth of 150 feet, and
there is a daily flow of 30,000 gallons of water, of Grhfltlah
1 is making in the sump. at size of pump would
Wu put in to allow opening up to a depth of 580 feet ?

hat size of shaft woul you require?  Show by
sketches how you would place the pitwork in the shaft.
Assume various conditions.

2. Des_cnbg in detail the method vou would adopt_for signal-
lmg_ in a shaft at present 500 feet deep, sand which, in
addition to an output of 100 tons a day, has to be sunk
100 fee:t a year in wet ground.

8. A lode, dip about 60 degrees, varies in width from 3 to 6
feet, and is payable throughout. Describe how you
would stope it out, and at what vertical distances apart
you would place your levels—

51) With good standing walls;
2) With bad standing walls,

4. Describe the safety appliances you consider necessary in
connection with winding from mines, and how you wou!d
test winding-ropes and connect them to winding-engine

5 A Re e lod stop

5 drive on a e is timbered with 12-inch timber; a e
ﬁl bcimgl brought up below it. How would you pick up
e level —

il) In imd ground ;
2) In heavy ground.

Give sketches,

6. Describe the various machines and a liances used i -
nection with the ventilation of degg’ mines, and mlztlgggs
of glxstrlhutln_g fresh air to the various working faces.

7. Describe the different methods of driving in running
ground.

8. Describe, with sketches, a rock-drill,

9. Describe the ordinary explosives used in mining, and for
what special purposes would you use each, and what
precautions would yon take in using them.

10. What would you consider the most economical method of
removing 1,000,000 cubic yards of overburden 100 feet
ee?c,l consisting of partly decomposed basalt containing
boulders up to a ton weight? Describe the methods
anq the plant you would use.

11. Describe the methods and appliances used in a hydraulic-

S sluicing machine.

- You are required to work a deep alluvial oold lead with
much water in it. Describe, pwii',h aketgl?es, how you
would set about it.
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SvBIECT—ORE-DRESSING AND SAMPLING.

1. Describe a canvas table. What are its advantages and

~_ disadvantages? ‘

2. Compare a jaw-breaker with a gyratory-breaker. Which

I would you prefer, and why?

3. Describe a system of sampling from the faces of a quartz
mine to the tail-race, to obtain the value of the ore in
the mine, to test the different a,pg)lianoes in the battery,
and to test the saving of the battery as a whole,

4. Describe the appliances you would use in a concentrating
plant to treat 20 tons of silver-lead ore per 8 hours
when the ore is in coarse and fine particles through the
gangue.

5. How would you sample a shipment of 20 tons of black

6. Describe in detail a machine for treating coarse sand
containing 5 per cent. of—
1) Iron pyrites;
} 2{ Galena? s
(8) Cassiterite;
and state what percentage of the contents you would
expect to save in each case, and what weight of concen-
trates you would obtain from 100 tons treated.

SvBiEcT.—SURFAcE WORK.

1. Give sketch design of a trestle bridge 30 feet high for a
train of mine trucks. )

2. Give sketch plan of an ore-hin to hold 100 tons of quarts.

Give sketches showing pit-head gear for a self-dumping
skip in a vertical shaft.

4. In designing a water-pipe for a power scheme, do you
consider 1t wise to have large plg)es at the top of the
column and smaller ones at the bottom?

Give your reasons in the following cases :—

Eﬂ; A column everywhere under a low head;
b) A, say 30" column, for first 200 feet under 60-
feet head, and for last 1000 feet under head
rapidly inecreasing to 600 feet.

5. How would you make comparisons between the motive-
owers for machinery of a large mine in a locality where
uel is fairly cheap and inexhaustible, and water-power

may be obtained at considerable initial cost?

6. Two steel plates, each g-inch thick, are lap-jointed and
riveted together by two rows of 3-inch steel rivets, the
pitch being 3 inches, and the rows 1} inch apart. What
is the least percentage of strength of the joint?

7. If a water-pipe be made with joints as in the previous
question, and is 36 inches internal diameter, what head
of water would it safely carry?

8. Neglecting friction and the weight of the lever and valve,
what proportions must exist between the different parts
of a safety-valve of the lever and ball type in order that
the addition of each pound weipht on the end of the
lever just balances an increase of one pound pressure in
the boiler? . I

9. What would be the indicated horse-power of a single-
cylinder high-pressure steam-engine having a ecylinder
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20 inches in diameter by 86 inches stroke i
: : revol
(&()l f;r minute; average pressure throu out, t.lr: :::311::’
- per square inch? ~“What brake orse-power woul
you expect from the above engine?
10. The lower end of a water-pin 600
voir is under a head of 115

upper 400 yards this pipe has an internal diameter of

mcﬁes; at the lower end of the pipe a jet 1% inch-

in diameter discharges 227 gallon i
;sipf;l}e smallest diameter of 519 losvegméﬂf?l;:r?; om

Sumncrs.——Amrnxn-rm; MEeNsURATION, AND MrNine Accounts.
1. Find the value of

(3% — 2) + § of 3
2+ 3+

Twingozxvgl?ssls the ies&l; :lfe a decimal,

-wheels wor ether, one havi
the other 100. If the first revolves 30 tmeeerh °nd
mmu;.e, how many times will the second revolve in an
?our. And if the latter turns a drum whose ecireum-
erence is 5 how many miles of thread will it

5. Four men dig a trench in 15§ da i
. ¥s, work 10

day each. Supposing them to have wg; ed Shnhuxmpe;
) s:L how many days would they have occupied?
i Desc‘si dr;red;hﬁ'agolgki?o and for]xlq of accounts which you con-
i o gf oy T controlling the receipts and distribu-
- Name, describe, and give illustrati f

statistical returns which a mh;x?m om:r};aeg:?wnlililgtﬁtaﬂ

expected to send in monthly to the head office.

Sussecr—MiNing Grorogy,

Ex})lain brieﬁ_y the various theories which cla; acen
P the a1 ’ . which claim to unt
2 D tge temg of metalliferous veins.

Zone of Oxidation ;
V. Circulation ;
Barysphere.

Give the chief ores of silver lead, coy i
existing at dept.h and those usimlly ;:netpvx;?{l’z :::gr zil:ﬂ:
B surface, accounting for the presence of the latter
e:ggiot:r;n&ﬂyf ﬂf?ed development  of methods for the
au veins, i ¥
4 Gl_?methods e ar}: &x?mple.ns and illustrate present-day
¢ € any examples of secondary enrichment
5 Gi:;lt];llyo‘;;a explanation of t'I}e occurreu?:l;s. e
3 y ou
the metallic contents of logus ¢ ohect of wall-rock on

o
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What do you understand by the terms slickensides and
flucan, and what class of vein do theiy usually indicate?
Give examples; or give examples of banded structure

- with your expfanation of its formation.

. Describe any system of deep leads with which you are
'aequainteg, and discuss the probable source of metallic
contents as a guide to exploitation.

BusiecT—MIxiNG SURVEYING.

L. Describe the usual methods of ascertaining horizontal
" ances in surveying. ) )

2. Give field notes of the survey of a mine with a main shaft

and two levels, as required annually by the Mines

Department.

3. In selecti a theodolite, what would be the principal
points of construction to which ﬁon would pay atten-

tion, and how would you test them? :

4. Describe carefully the adjustment of the transit theodolite.

5. Describe the level, and the precautions you would take
in using it to ensure accurate work.

6. A winze is sunk on a vein of varying underlie. Describe
your method of survey, and give field notes.

7. The tangents of a 10-chain curve include an angle of 120°,

Shew how to set the curve out by offsets and deflection

angles, giving the necessary calculations. |

8. In a certain traverse, it is impossible to measure the

lengths of two sides not contiguous, but their bearings

and lengths of other sides and beariags are obtained.

Shew how yon would obtain by latitude and departure

the length of the sides and area of ficure, 4

9. Deseribe any method of ascertaining the True Meridian.

SuBiEcT—MiNing Law.

All questions are required to be answered.

1. How would ¥ou neutralise the fumes arising from an
explosion of nitro-glycerine which cannot be effectively
I disposed by ventilation? g
2. How should cages be covered for protection to persons
ascending or descending shaft?
3. At what angle should ladders be placed in a shaft for the
convenience of miners? What space should be allowed
between the rungs of such ladders; and what space
must be allowed between the rungs and the wall?
4. What is the limited length of rope or chain ladders which
may be used in a shaft during sinking operations?
5. In raising or lowering men, what is the limited rate of
speed at which a cage or bucket is allowed to travel?
6. What provision is required to be made in a mine which is
liable to an inundation or burst of water?
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The following Lists of Certificates ted since the incepti £ ‘ LLIERY Certificates of Competen anted Board of
the Board of Examiners for Mini ﬁ::r;gers’ Certiﬁcat.eg a}.,n;o;)lug- e éxamiuzera. Fadli i

lished in accordance with a resolution passed at the Interstate

?ouferenoeof Boards of Examiners held in Melbourne in March,

SERVICE Certificates of Competency granted by the Board

of Ezaminers.

No. of Date of
Certificate. Heme. Certificate,
1. 92 [ Davies, Joseph 28 Sep.

.2. 92 | Buffon, Gen.l Donald 28 &E }ggg
3. 92 | Sinclair, George Peuce 28 Sep. 1892
4. 92 | Heighway, Johu Felton 28 Sep. 1892
5. 92 | Irvine, Peter 28 Sep. 1892
6. 93 [ Daniel, John 29 Mar. 1893
7. 93 | Marshall, John Henry 20 Mar. 1893
K. 93 | Aaron, Gubriel 29 Mur. 1893
9. 93 | Webb, George 29 Mar. 1893

10. 94 | Payne, John Greaves 3 Apr. 1894

11. 94 | Wesley, William Henry 3 Apr. 1894

12, 94 | Andrews, Thomus 3 Apr. 1894

13. 95 | Richards, Moses John 17 Apr. 1895

14. 95 | Richar/s, Stephen Eddy 5 Nov. 1896

15. 98 | Btubs, Joseph Thomas 20 Jan. 1898

16. .98 | Mc¢Crackan, John 20 Jan. 1898

17. 98 | Heery, Luke 5 Mar. 1898

18. 98 | Curmin, Cornelius Henry 13 Apr. 1898

19. 98 | Clerk, Frederick Malcolm 14 Apr. 1898

20. 99 | Craze, John 25 Jan. 1899

21. 99 | Tilley, George Reynolds 17 Apr. 1899

22, 99 | Hooper, Thomas Martin 17 Apr. 1899

23. 99 | Vincent, Thomas 17 Apr. 1899

24, 1900 | Brown, William 9 Jan. 1900

25. 1900 | Rosewarne, David Davey 4 Oct. 1900

26. 1901 | Buddon, William 1 Mar. 1901

27. 1901 | Yeates, Alevander 29 Apr. 1901

28. 1002 | Ireland, Mark ] 22 Apr. 1902

29, 1902 | Wooleock, John 23 Sep. 1902

30. 1903 | Powell, Robert William 5 May, 1903

31. 1904 | Muir, John Jumes 27 July, 1904

82. 1904 | Moyle, John 5 Dec 1904

33. 1904 | Ridley, John 12 Dec. 1904

34. 1906 | Brough, Danicl 23 Apr. 1906

85. 1906 | Berrill, Sumuel 23 Apr. 1906

36. 1406 | Barker, George 24 July, 1906

37. 1907 | Wisch, John G. A. 6 Nov. 1907

N Date of Class of
. i Certificate. Certificate.
Brain, Austin Lionel Ben-| 28 Sep. 1902| First class

net

Wallace, Archibald Camp-
bell

Williams, Thomas James

23 Apr. 1907| Second class
8 Muy,1907| First class

CERTIFICATES of cmgger

AMINErs.

ency granted by the Board of

Name.

Date of Class of
Certificate. Certificate,

No. of Cer-
tificate,
N g
IR
3 92
4. 92
5 92
8. 92
7. 92
8. 92
9 92
10. 92
1l. 93
32 99
13. 93
14, 93
15. 93
16. 93
17. 94
18 94
19 95
20. 96
21. 99
22, 1900
23. 1900
24, 1900
25. 1900
26 1900
27. 1901
28. 1902

Dunstan, Alfred John

Ekborg, Benjamin Pher-
son

Hill, Charles

Booth, John Robert

Stapleton, Michael

Lewis, Phili

Hanlon, Christopher

Williams, Luke

Macandrew, Hurold

Harris, William

Stapleton, Michael

Hanlon, éhristopher

Potter, Joseph Matthew

Hilder, Alfred

Mutthews, Peter

Richards, Stephen

Brain, Austin  Lionel
Bennet

Thorpe, Walters

Williams, Luke

Levings, Joseph Henry

Goodall, Thomas (Charles

Schloesser, Robert

Sule, William Robert
Williams, Richard
McPeake, John
Sawyer, Basil

28 Sep. 1892 First class
28 Sep. 1892| Second class

28 Sep. 1892 Second class
28 Sep. 1892| Second class
28 Sep. 1892| Second class
28 Sep. 1892| Second class
28 Sep. 1x92| Second class
28 Sep. 1892| Second class
28 Sep. 1892| First cluss
28 Sep. 1M92) First class
29 Mar. 1893 First class
29 Mur. 1893| First class
240 Mar. 1893| First class
20 Mar. 1893| Second class
29 Mar. 1893 Second cluss
6 Sep. 1893| First class
3 Apr. 1894 First class

3 Apr. 1894| Second class
17 Apr. 1895| First class
6 May,1896| First class
14 Apr. 1849| Second class
19 May,1900| First class

Nicholls, Charles Berres-| 19 May,1900| First class
ford

19 May,1900| Second class
19 May,1900( Second class
1 Aug. 1900| First cluss

20 Feb. 1901| First class

Provis, John

22 Apr. 1902 First class
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CERTIFICATES of Competency—continued.

T o Tl V| A T Pt

58

No. of Cer-

tificate,

29.
30.

31.
32.
33.
34.
85,

36.
37.
38.
39.
40.
41.
42,
43.
44,
45.
46.

47.
48,
49,
50,
51,
52.
53.
54.
55.
56.

57.
58.
59.
60.
61.

B o A e G R S

1902
1902

1902
1902
1902
1902
1903

1903
1403
1903
1903
1903
1903
1904
1904
1904
1904
1905

1605
1905
1905
1906
19016
1906
1906
1907
1907
1907

1907
1907
1908
1908
1908

Name.

| Bird, Robert Chisholm

Brigas, William  Albert
John
Bartlett, Willinm Henry
Pheenix, William
Wright, Herbert E.
Craze, John
Waller, Richard  Fitz-
urthur
Bricklnll, Hector Gordon
Barker, Reginald Fredk.
Viucent, Thomas Henry
Crittendon, James Henry
Weston, Eustuce Moriarty
Clark, Lindesay Colin
Martin, Fdward Putrick
Herman, Hyman
Murray, Russell Mervyn
More, George Allan
Beamish, William Abra-
ham
Andrews. The.mas J,
Hitcheock, William E.
Smith, George Oliver
Rockett, Hildreth Peyton
Hales, Richard Chilmun
Debenham Arthur John
Coote, Charles Edward
Marks, Oscar Sidney
Phela , Beruard Fredk.
Moline, Arthur Howurd
Pritchard
Macartney, Ross Kenneth
Williams, Thomas James
Hooke, Arthur Warner
Adams, Oliver Linley
Seal, Leonard Presley

Date of
Certificate.

Class of
Certificate.

22 Apr. 1902| Second class

22 Apr. 1902

Second class

22 Apr. 1902 Second class

22 Apr. 1902| Second class

22 Apr. 1902 Second class

30 Apr. 1902 Second eluss
5 May,1903| First class

5 Muy,1903
5 May,1003
5 May,1903
5 May,1903
12 Aug. 1903
31 Aug. 1903
17 Feb, 1904
29 Apr, 1904
29 Apr. 1904
14 Oct. 1904
3 Jun. 1905

1 Muy.1905

1 May, 1905
18 July,1905
23 Apr. 1906
23 Apr. 1906
28 June,1906
18 Oecr. 1906

8 Mar. 1907
23 Apr. 1907
23 Apr. 1907

23 Apr. 1907

8 May,1907
18 Mar. 1908
25 Apr. 1908
19 Nov. 1908

First class
First class
First class
First class
First class
First class
First class
First class
First class
First elas-
First class

Second class
First cluss
First class
Second class
Second class
First class
First class
First class
Second class
First class

First class
First class
First class
First class
First class

GEOLOGICAL SURVEY OF TASMANIA.

REPORT OF THE GOVERNMENT GEOLOGIST.

Geological Survey Office,
' Launceston, lst June, 1909,
I mAvE the honour to present my report for the year end-
ing 3lst December, 190s. . !
%urin the year I have made the following examinations :—
) 18 Country in the Vieinity of the Great Western
Railway-line, .
2. The Goldfields of Lisle and Cradle Creek,
3. The Gunn’s Plains and Alma Mineral Districts, North-

West Coast. ]
The report on Gunn's Plains was not finished at the end

of the year. A
. Mr. ].,; K. Ward, B.E., Assistant Government Geologist, has
‘been enfaged on the following work during the year :—
1. Preparation of Bulletin No. 3 on the Mt. Farrell
Mining Field. :
2. Exploration of the Route of the Great Western Rail-
way Survey.
3. Geological Survey of the Tinfield of North Dundas.
The prega.ration of the North Dundas Bulletin was in pro-
gress at the end of the year. Mr. Ward’s annual report is
attached hereto.

Western Ezploration,

For the first three months of the year, the services of Mr.
Ward and myself were utilised by the Lands Department,
under an Exploration Act ?ass@d by Parliament in 1907, for
or towards effecting the following purposes, viz.:—

1. Exploring the country lying within 20 miles or there-
abouts north and south of the route surveyed for
the Great Western Railway.

2. Constructing tracks and means of crossing rivers to
enable prospectors to reach any ?Fparentl mineral-
bearing places which may be discever or are
already known.

3. Obtaining a report upen—

2&; The agricultural land;
b) The timber ;
g? The minerals; ] .
) The scenery and probable tourist resorts in the
region to be explored.

The geological survey was charged with the duty ot explora-
tion and reporting upon the geological and scenic features of
the country explored. The reports were furnished to the Sur-
veyor-General. and published in the report of the Department
of Lands and Surveys for 1907-8, with accompanying topo-

graphical and geological maps.
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My exploring party traversed the coumtry from Tyen
E;—nnorth as the Gell River, and west to th); Prince ?f %ﬂ?‘al'::

ge.

Mr. L. K. Ward took a party from Gormanston to the Ki
William Range. I started from Hobart on the §4th Ja.m{falrl}g
and returned on the 2nd April; Mr. Ward left Launceston on
th% 18th February, and returned on the 9th of April.

Our reports deal in detail with the geol and physi
of the country traversed, and it wﬁuldogge outpotym[?ﬁgpﬁ
reproduce them here; but it is perhaps advisable to refer to
the results, and repeat some of the published observations, in
;r)lgw r?:f thi cl_rcullnst:heance.' that the publications of the Mines

partment circula rincipall i i
et P pally among those interested in

Although the examination of this terra incognita di

result’ in any important discoveries of mineral athe jg:g'ng;:
may be said to have been useful in more than one respect.
They served to dispel the vague, nebulous ideas which have
so long floated in the minds of wany respecting the mineral
wealth of this unknown tract of country. Sound and definite
information has now been gained, dissipating the haze which
engendered false hopes, and might even injuriously affect
public policy itself. It is now known that though sporadic
and limited occurrences of ore may be met with, the geology
of the area is such as to forbid the hope that any part of
it will ever yield a first-class mining field, =~ However
unpleasant this conclusion may be, it was worth while going
to the trouble and expense of the examination necessary to
_arrive at it. It is better to know the worst than to dream
dreams.  Another and important direction in which the
exploration has certainly given results of value, is the oppor-
tunity which it has afforded geologists of becoming acquainted
w1th_geologlcal.fezttures, which are proving of the utmost
use in correlating and interpreting strata in the mining
fields of the north and west. A basis has been in this way
secured for conclusions hitherto only drawn tentatively in more
than one mining district. Journeys of this kind are a neces-
sity for compiling our long-proposed geological sketch-map
of the island, and connecting stratigraphically widely separ-
ated mineral fields. In still another respect the explora-
tion has been of wuse, namely, in placing us in a
position to produce a geological section of nearly the
entire width of the island. To complete the traverse
the line reqfl{l}res to be continued down the Gordon from the
Serpentine River and to Point Hibbs on the West Coast: and
further north, from the Frenchman’s Cap to Mt, Darwin and
Macquarie Harbour. The latter traverse would enter the
known mineral belt at the Darwin Range.

I am of opinion that this kind of traverse should, in future
form a ermanent feature of the work of the Geological Sur-
vey. The best time for undertaking them is in the summer
when the weather is favourable for exploration in the high—’
lands. T strongly advise that they be incorporated as an
integral part of the functions with which the survey is charged.
They will result in placing our knowledge of the structure of
mining fields on a broad and sound basis, and are in essential
harmony with the basie principle which underlies all geodetic
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survey work, namely, to proceed from the whole to the part;
not from the part to the whole. To confine operations to
separated mining fields and to neglect the structure of the
intervening country, is to reverse this important rule, an
cloud our knowledge of the mining areas themselves with
partial, empirical interpretations.

The methods here insisted upon are in unison with those
officially adopted by the United States Geological Survey,
an organisation which stands in_ the first rank as regards
broad and enlightened practice. Tt may be permitted in this
connection to quote a few pregnant sentences from the instruc-
tions which it places in the hands of its officers :—

“In field study of economic mineral deposits, the geologist
should bear in mind that his results, to have their greatest
value, must be based on a thorough knowledge of the geologic
relations of the deposits. If he does not obtain this know-
ledge, his work will be a more or less complete failure, no
matter how many facts he may ascertain regarding the
deposits themselves. If time for the study of a deposit 1s
limited, a considerable share should be devoted to the general
geology of the district in which it ocecurs—to ite geologic and
physiographic history—although these matters may to the
superficial observer appear to have little, if any, bearing
on the subject under investigation.” i

Such exploratory traverse work might also be made of service
to the cause of education by attaching to the partg' ag cadet or
assistant a university science student, who would be glad to
join in the work, gaining experience for himself, and con-
tributing to the final report in the form of maps or observa-
tions. .

As an example of a traverse of this sort, I might instance
one across the country between the Forth and Mt, Fa.rrf_z].l.
This would embrace an area, the geological structure of which
is but little known. It would assist in the geologic inter-
pretation of the country lying further north. It would pass
across mineral-bearing ~strata, and it would connect the
mining fields of Farrell and Middlesex. The impending
investigation of the Mt. Balfour ore-deposits will also be
incomplete without an examination of the hinterlanl to the
imme(Fiate east of the mining field proper. It has been neces-
sary to make these comments, because individuals have repre-
sented to me how improper it is that geological journeys
should be taken into areas where mineral occurrences are not
likely to be of importance. This objection is based princi-
pally on imperfect acquaintance with the principles of our
investigations. Slight, and perhaps unusual indications in
any given district often assist greatly in interpreting
normal deposits elsewhere; and observations of the outcrops
and boundaries of geologic systems, wherever they may be
found, are of guiding value in estimating the economic
importance of the strata met with in the mining fields.
Unlfe:ss a fund of reliable data has been collected, from which
conclusions can be drawn, the mere inspection of mine work-
ings yields minimum results.

The exploration journey this year showed that below the
Permo-Carboniferous mudstones and mudstone conglomerates
which flank the Tyenna and Russell's Falls River valley lies
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the Ordovician limestone, which has survived as far east as the
Junee River. Exposures of this limestone were seen on the
Humboldt Divide, in the Florentine Valley, and in the valley
of Rasselas. Further west it was noticed in the valley of the
Denison River. Approaching the summit of the above divide,
i attains an elevation of 2000 feet above sea-level. In the
valley of the Florentine its exposures are 1400 feet above sea-
level; and in the valley of Rasselas, between 1500 and 1600
feet. As it is also met with in the Franklin River valley and
aloniethe Lower Gordon, extending also to near Point Hibbs,

West Coast, it was evidently at one time dontinuous
over the greater part of the area now occupied by the island.
Limestone, apparently belonging to the same formation, occurs
in the south, at the New iver; and in the north, on the
Sophia River, Blythe River, Leven River, at Gunn’s Plains,
Mole Creek, Chu leigh, Railton, Winkleigh, and Beaconsfield.

The fossil contents—Actinoceras, the coral Tetradium (Dana),
Raphistoma, Orthis lenticularis (?)—have caused these strata to
be referred to the Ordovician ; and in Tasmania they are con-
sidered to be at the base of that system.

At Railton, in the north of the island, the limestone rests
unconformably upon Cambrian sandstone, containing the
characteristic Upper Cambrian trilobite, Dikelocephalus: and
on the Humboldt Divide and on the flank of Tim Shea (Mt.
Ste}:»hens) vellow sandstones with the same fossil form appar-
ently under'ie the same calcareous strata. Near the Hum-
boldt Mine, at the foot of the Needles, cherty and chocolate-
coloured silicified slate of resumably Cambrian age can be
seen to pass below Tim Sﬁea and the overlying limestone,
heading 1n a north-west direction for the Florentine Valley.

In the valley of Rasselas the limestone which forms its
floor is underlaid by the pebbly sandstone quartzite and con-
glomerate beds which rise into the Thumbs, Mt, Wright, and
the Denison Range, and which are interpreted as being of
Cambrian age. The Gordon River crosses bars of this lime-
stone, which here strikes N. 25° W., and dips north-east at
an angle of about 70°. The strike of the underlying con-
glomerate series to the west is similar, and the dip is
in the same direction ;  but the angie of the latter
is only 50 degrees. To the same system belongs the lime-
stone which at Beaconsfield overlies the sandstone and con-
glomerate beds traversed by gold quartz reefs in the Tas-
mania and other mines,

The limestone at the Upper Blythe River also repose: on the
conglomerates and slate series which enclose the well-known
copper and iron-ore deposits. The Gunn's Plains limestone,
t0o, rests on the cupriferous breccia and slate series of the
Dial Range. Tts relations, therefore, seem to he fairly con-
stant everywhere, making allowance for lithological differ-
ences in the conglor_nerateq; and it consequently becomes high]g

respect, and in throwing light on the one hand on the relations
between the Cambrian and the Ordovician, and on the other
between the Cambrian and the Algonkian,

What is probably the Lower Cambrian is represented by the
sandstone and conglomerate beds of which the Denison Range

recognisable
the west.
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tifully exposed, and forming an easily
bgﬁ;aub;t:'ein et e Ordovician of the valley of
on the east, and the Pre-Cambrian schist region on

3

As a result of these journeys. precise observations of the

I Ihoundaries of a large part of the schist region have been

: : ; s
the first time in the history of Tasmanian geo ]
f::aédihf: rtrug nature and age of the schists themselves ascer
tained. : i
IlC)nce the Denison Range wa;].s_ famssedt,ins‘.;lecdceﬁli:ﬁ (;ha(llx;ga?;
the quartzite and sericitic schis eé:_op ety
monotony as far west as the expedition p . W
: 11 further west to the coast itself,
appears that they extend sti he b b mp it
i texd the meridian of Pillinger a ;
sl;g]?ia;;;g rc)cl'g1 of Lyell, which are a younger series, and have
n entirely different origin.
: As regards the mineral resources of the country trax;mgeilr;
B i e e AT et i wos
try not absolutely on t L
ftﬁme%f t()ere(:ggno;‘fts may possi]lgy fl:ue dxsott’)]ver:'d tahte 1;;23(::;1
rovi i ourable to 2
spots, provided that igneous roc avour: ol ol
found to exist in the vicinity. ] Eeen
l;I:quf(l)1'1(1’1@;”‘?11::.t.mser(-:;:entine occurs on the Boyes River, ;m ghg
west fall of the Denison Rq.n}glﬁ. Il’lﬁbly afgcﬁemézﬁfbe:g:g
may be found in that n‘,’.]ﬁ our B T e
schist was found at the Gell River ,v] . o e e
i i s spot wi
and a little work might very well be (nnehﬂ bl e i
i f ascertaining—Afirstly, whether the sc | s
:oli‘:ile:mf 113d€::urbed; an(;]d set;(zpdl_vi; wo];ﬁthe]'i‘ haenfn iﬁgtrga;:z
can be found or signs of lode-action traced. 5 g
i d streaks of gold observed were in the su
gﬂett:leznof ordinary sericitie %uar‘bmte schist, such as forms
miles of mountain ranges to the west. :
Apart from the above, only unimportant occm]'rel}ces o
yriI:c‘es were met with in the schist area. The conclusion was
irresistible that, failing the discovery oifi lf(alwstg:ﬂl;ilg& glglil;o;x:
rock, the hope of any important mmlngedq d inging :
T tion is extremely
the line of route taken by the e?p i et
the contours o e
slender. Moreover, the regularity o i e
mountain crests, and other surface outlines, 0
i further west and sout
change in the geology of the countll'ly ol P P
within a considerable distance of the rou e ol i
of the acid eruptions of the West Coast ang«_e,k A (3
reat granite masses of Heemskirk, and
iggliii:i %laen;amandgother similar foci of qre-conc_en?_-ghﬁn.
a sanguine forecast for this great schist area is not %]us i :; e,
The scattered occurrences of alluvial gold which ar_e eeg
reported from time to time from the Gordon, Frank mé in
Jane rivers, while denoting that a little deposition has ta :3
lace, are not suficient to shake the main coneclusions arr;lved
gt Once. however, the L,ve‘laléDarw"im néendmniné:a]reg.:!t 3,
nditions ar entirely changed, and ‘a rue m
ggrtf;;io.m; :()od deal of limonite., or bog iron ore. was 1:.\ee.n
in the Florentine Valley, and these occurrences s}tlppea:htcé tﬁ:e
been trenched and otherwise pr . in the hope ha y
would prove to be outcrops of mineral lodes. Tt is. ofw«_aver,
for the most part an impure yellow hydrated oxide of iron,
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mixed with ferruginous clay, and a wash of quartz and
quartzite stones, without indfc’at.ions of any lode :gineral.

At the eastern base of the Needles, however, the Cambrian
slates and quartzites are traversed by copper and lead-bearing
lodes. A copper-ore outcrop was discovered in 1891, and at
different times some work has been done in connection with
this lode. Three openings have been made on it at intervals
over a vertical distance of about 150 feet. In the open cross.
cut at the outcrop, the lode is 4 feet wide, and consists of a
gangue of quartz., barites, and calcite enclosing narrow veins

of copper pyriteézb accompanied by a little galena and zinc

blende. About feet below this, a drive has been com-
menced on the lode, which is 9 to 10 inches wide. in a ‘gangue
of quartz and carbonate of iron, with spurs of quartz pro-
Jecting into the country from an irregular ill-defined hanging-
wall. At the entrance, a spur of quartzose veinstone appears
to have yielded most of the copper ore which was obtained.

About 100 feet below this is the adit-level, which has been
driven along a well-defined foot-wall. In the face, the lode
is 2§ to 3 feet wide, qonslst_;inﬁ of barren quartz and spathic
bands 6 to 9 inches in width, separated by lode slate. A
cross course traverses the drive a few feet from the end,
following the strike of the country strata N. 70° W. The
country-rock is indurated chocolate-coloured slate and quartz-
ite, dipping north-easterly, and evidently its prolongation
westerly passes below Tim Shea and the Humboldt Divide.
It must be referred to the Cambrian. A ?;ssan outcrop was
discovered by Mr. Clark north and east of the per lode,
and parallel with it. A shaft has been sunk on Oé?:s. and a
few trenches cut, without disclosing anything beyond the
iron oxide. Southwards, and also parallel with the principal
lode, a galena-copper lode has been found and trenched, e
gossan outcrop above mentioned has shed boulders of limonite
over the hillside, and it is almost certainly the upper part
of a lode.

Whether these lodes are dominantly copper or galena lodes
cannot be stated until more work isydongpgn the%n. LA wide
ﬁoesan band occurs on the track between the mine and

yenna, but no work has been done on it. This belt was the
only zone in which I met with decided indications of ore-
deposits, and there would seem to be some possibilities in it.
A system of beds traversed by defined lodes carrying appreci-
able quantities of copper, &c., cannot well be pa over by
the prospector. The country at the base of the Needles and
Tim Shea is covered with timber, and the track to the mine
from Tyenna is badly overgrown. Having in view the fact
that undoubted ore occurrences exist, it is highly desirable
that this track be kept open.

. These journeys may prove of use to prospectors b indicat-
ing to them the routes which will bgst gievce aocegs to the
mountainous wilderness which they wish to explore, and by
giving them some reliable notion of what they may expect to
meet with. Tracks leading into the heart of tie country
have been staked out. and can be easily followed. Tt is
searcely necessary, and perhaps not possible, to keep all the
tracks open. They have mostly been of an e loratory nature.
made with a view of ascertaining whether the counfry would
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 warrant much expenditure on them. When it has been

decided which routes will be the main lines of communication
those selected will have to be kept clear and oge‘hll, and .food
ts established at suitable central spots. provision
ificulty is the ﬂrincipal bar to the prospector. He cannot
carry on his back all the requisite food; and, unless he can
replenish his stock somewhere near his field of operation, he is
not in a position to make any serious attempt to enter and
tarry in the great desolate land.

It will be noticed that the exploration journeys, and the
preparation of reports thereon, occupied the greater part of
the first half of the year, reducing the time available for
current examinations of mining distriets. Under the ecir-
cumstances, this was unavoidable.

Visit to Zechan.—In my last, T accompanied you in a jour-
ney to Zeehan, which you made in response to a telegram of
urgency received from that town asking for immediate
remedial measures to cofpe with the situation created by the
temporary suspension of the smelting works there,

The result of the journey was embodied in a joint report.
Ministers had already decided in principle on the question of
granting an advance to the smelters. hen this was given
effect to the critical situation was dissipated; however,
information was gained on the spot which may be useful in
the future.

Lisle and Cradle Creek Goldfields,—In July and September
I examined this district, famous for having been the most
important alluvial field ever worked in Tasmania. At one
time it had a population of 2500. The Bessell Bros. dis-
covered it in December, 1878, and there was an immediate
rush of miners to it, and a consequent enormous output of
alluvial gold. This feverish activity lasted for three or four
years, and then the number of workers gradually decreased,
until to-day there are not more than a couple of dozen. The
total yield of the field to date, according to the most trust-
worthy accounts, approximates to a quarter of a million
ounces; and this has been won from a fraction of a valley
floor not more than a mile and a half square. The bed of
the main creek and rich terraces of detritus on the eastern
side of the valley have produced the bulk of the gold. A por-
tion has also been won from creeks and terraces on the oppo-
site side. As might be expected, the workings in the main
creek have been the largest producers. The terraces, though
they were exceedingly rich in places, have not yielded any-
thing like the same amount, and the best gold in them was
obtained from the few feet of clayey wash lying on the bot-
tom, though it was present also in the upper part of the
terrace, consisting o? angular and sub-angular hill drift.
The floor of the valley is granite, always soft granite in the
workings, of the Golconda and Camden Plains tyﬁe. This
rock extends up the slopes of the surrounding hills for a
height of 400 or 500 feet, and then junctions with slate and
sandstone. The invasion of these sedimentary rocks by the
granite has silicified them, and given birth to abundant
secondary mica and incipient audalusite. The actual con-
tact is concealed below a heavy overburden of clay and
detritus, greatly impeding prospecting operations., Although

D
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these sedimentary strata are traversed by some veins of
quartz, from some of which perhaps gold is not entirely
absent, specimens of gold-bearing quartz are practically
absent from the alluvia workings. These would undoubtedly
have been abundant if the gold won had been derived from
ordinary quartz reefs. The inference, accordingly, appears to
be a legitimate one—that the metal has come rom soft
seams of mica or kaolin in the granite, or from either
soft formations or impregnations at or near the granite con-
tact, Tt will not be easy to prospect these owing to the over-
burden, which uniformly hides the contact line and covers the
hill sides, and, when found, the distribution of gold in them
may turn out to be irregular. Nevertheless, the probability is
that in places they will be found rich enough to work, Where
so much gold has been shed in such a' limited area, it does
seem likely that large quantities of it have been left in sitd.
Two miles north-west of Lisle are the Cradle Creek and
Tobacco Creek sections, on the latter of which gold was dis-
covered 18 months before the discoveries at Lisle. The two
creeks have returned about 2000 ounces of gold. Three or
four years after work was started at the Lisle diggings a rush
took place to these crecks, but the reefs or veing which shed
the gold were not found. The natural features of the coun-
try indicate clearly that the gold which has been obtained
from the two creeks was derived from quartz reefs or veins
in the hill which separates them. The Ordovician country
south of Lisle consists of ancient sandstone and slate ctrata,
which are traversed here and there by dykes of hornblendic
granite, usually in an advanced stage of decomposition. These
have probably some connection with the granite of Lisle to
the north, and of Diddleum and Camden Plains to the south,

North-West Coast Mining Fields.—In October and November,
I examined the mineral districts of Gunn's Plains and Alma,
and at the same time visited some mineral occurrences at
Stowport.
Some work has been carried on at Gunn’s Plains, on Copper
Creek (charted as Walloa Creek). An upper adit has inter-
a copper ore lode 5 feet wide, with a siliceous brecciated
slate gangue, bhearing south-east. In a lower adit, what
appears to be the same lode has been intersected, carrying
a sprinkling of copper and iron pyrites in a caleite and slate
matrix. Nothing has been done bevond cutting the lode
at these points and trenching at surface. so that # remains
now to prove the value of the lode by driving on its course
and opening it up. A few other mineral indications exist in
the district, but none of such definite character as the Copper
eck lodes. Most informative knowledge was zained on this
journey of the geology of the country in which these ores
occur. ~The Dial Range series of tuffs, breccias, and econ-
glomerates have been recoenised as occupying a well under-
stood position in the geological record. The knowledge of
their possibilities as foci of ore-distribution may be expected
to contribute to important economic results in the explora-
tion of other areas of similar structure.
Some of the peculiar breccias of the Dial have been recog-
nised this year B_v the Assistant Geologist in the Dundas field,
and as the porphyroids prevalent in the former district are

there by the Alma Prospecting Syndicate, in t
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: it i ‘ they con-
: Bell Mount, it is probable that X
af:o c:.::utrh: 1:Blaclnt Bluft :;.nd_Stormm_mt areas, and wtl;h
found there, too, to be associated with minerals wlor
ing for. It is the same gpologtcal oompd:gw:el:lm};:h:nﬁ :::ﬁ
des of the copper ore mine at Alma, b
Wilmot Rivers. Exploratory work has htel{xeb?i:;pe _(‘i
winki uterop, and driving to intersect 1
ﬁ:&%r:fﬂexﬁengsﬁn X littlep :surfaqe-cuttmg has been carried
out on an outcrep of barytes on this property. T
mlA visit to Stowport, fortified by the observations m

i i breccias
i Al disclosed that, though the igneous
I ﬂll': Egs:ningherg ?:i:e slate, conglomerate, ar}d quta:.erltmte ;’:r:.;l;
":omprising the country near the Blythe River belong

same geological system. At Stowport, however, they appear

.' ‘to be within the range of influence of the granite invasion,

ite i their southern
inary Devonian granite is exposed on ‘
?‘B t{:e oflﬁnzl;'icise limits of the vespective mﬁuenc}fa of tl:;(:
ptglr;)ﬁyroids and granite need furthgr study lbefz?:!:i etmtta’oggnes s
i r ore-deposits can properly v
gﬁfe:;: I:Lyp?tfyo:hat exploration work has been ;dtispei(}ﬂha:% &sgﬁ
Rutherford milie befg}rle it wasurﬁ:ll%hrémgé:te g t-hings“sghre-
these coastal shows the same L Site 0l 0w re;
i i t or development work has B
::Ils. deff,iltnoistgeit:::cglusion, and consequently it cannot é}iesb:?ég
he:her the coast is likely or not to embrace mm_m%hat g
wf alue. All that can be stated for the present is | s e
-+ field for prospecting work, and that the ;!3 ]callath
s aura e perseverance. e geological examina ml; eore—
:;goto rgecognise a wide area in which the conditions for
deposition appear to have existed. - \ s
0il Shales.—In pursuance of your instructions, ! prfgalxl"a':
in December, an account of g:}:a g1t1 :pz]e;ga :ccun%lﬁigs Lo
i - the Commonwea Statisticlam.
x&ﬂ:cegminftcl’;mat;gn respecii.linlg the ;I'na::{llag;;]e c&h%’lﬁeoc:g n’t;lh:‘
istrict, the kerosene shale or c > i )
i?imte}fe%:n:el or pelionite of Barn Bluff. A copy is appen

o i ctice which
; ania.—In accord with the practice whi
h (;?iggjla.igptq;ﬁsﬁftl furnishing the Commcmwea.t.lh :ﬁitatlisraﬁ;;ﬁll;
waith a suceinet nccountdoffthe p};eo;ggf o{ g};;l [;?l:d ; Daough)
te, at the end of each year, o]
ulgatgoh c()if&the outlines of our geology, as far as has I*::ei!;nw?; .
sut to the end of December. The enlargeﬁd lgrea ka son in M
o r recent exploration journeys and other field vzgg g aend
i knowledge, and in some points necessitated e o
ggnf:lrhitherto ac’cepted parts of t.bf stratlg;‘vagh;::ars s
fresh knowledge is gained with successl T
aAdeufslt?;ents must be expected from time to time.

Office.

p rts

T this year embraced 2326 letters, reports,
&The':m;sgp%]::knc'lehe office library has been aA:'ldefd totl}g
btfl'l'etins reports, and other uhlli.gatu:;: ;fcga;ﬁ c;::r:t 8 ey
ical . and mines departments :
%?1?110%1??1 rsel;)r:xr'?sys have been duly transmitted to theql in
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exchange. Aclmowledgment.l, with thanks, is tendered to the
proprietors of the followm% papers :—* Daily Telegra h,"”
" Daily Post; “Launceston xaminer,” “ Zeehan an I?un-
das  Herald,” “Australian Mining “Standard,” * Queens-
land Mining Journal,” “New Zealand Mines Record,”
“New York Engineering and Mining Journal,” * Mining
Journal,” (London),  Australian Mining and Engineer.
ing Review.” The collection of ores prepared for Dr,
E. Weinschenk, University of Munich, was completed and
despatched. Special thanks are due to the Mount Lyell Min-
ing and Railway Company the Mt. Bischoff Tin Mining
Company, the Magnet Silver Mining Company, and the

chor Mines, Limited. for their assistance in making this
collection as representative as possible.

Everﬂ opd:ortunity is taken in the field to gather material
for such collections; but the demands are increasing, and it is
becoming inereasingly difficult to satisfy them, for many of the
localities are visited but seldom. Care is being taken to
restrict these donations to public institutions, or authors, who
will make a bond fide use of the material.

Mr. F. 8. Grove was, to the end of the year, still oceupied
with renewals to the Mt, Cameron Water-race. From the
beginning of April, Mr. W. D. Reid acted as clerk and drafts-
man to my entire satisfaction.

The question of office-accommodation is still pressing, and
can apparently only be disposed of hy hastening the erection
of the new technical school building, when the school staff
and students will vaeate their present quarters in the Public
Buildings, and enable at least two additional rooms to be
occupied by the Geological Survey. One room is required
for the Assistant Government Geologist and for the drafting
in connection with his maps._and a workroom for de ositing
and testing ores and rocks. These rooms can be secured in the
building quite adjacent to the present offices. Tt is hoped that
this will become practicable without any great further post-
ponement.

With our newly organised system, an increasing attention
is being devoted to surveying and mapping, and this inevitably
renders increased drafting assistance necessary. With a single
draftsman it seems impossible to keep up with current work
or to undertake the preparation of such further maps as the
mining community and the public generally are entitled to
expect. We have in view special maps. which it is intended to
issue as soon as drafting facilities exist, such as maps showing
the distribution of ores in the island, maps illustrating the
distribution of igneous rocks, &c.; and there is the further
important work of issuing a new map of the geology of Tas-
mania. This latter can onlv be thought of when we are able
to keep a draftsman at work on an office chart, transferring
the field results ag they come in.

As large areas are continually coming under observation,
with the result that the ma ping becomes a very important
part of our system of worﬁ. additional assistance in this
respect appears to be imperative if any reasonable standard of
efficiency is to be maintained. The further accommodation
mentioned above in this report will, in any case, become more
urgent than ever.
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Geological Survey Collections.

o i to time

o | i es, and rocks collected from time I

A T&: ?;Fcfrl?gr’e o;'f necessit acc&lmulateél to OSatn(;fax:fll;fn wﬁx;sl;
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Analytical Work.

iliti i i felt, and T
f facilities for this continues to be felt,
Tg';r:ibds?hc:t Dthea(ﬂ'nwback will persist until deﬁn‘ll‘tf arrgng;;
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Reviewing the work for the p of large
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&e., :
; havsé'. Hc TWELVETREES, Government Geologist.

W. H. Wantace, Bsq., Secretary for Mines, Hobart.
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REPORT OF THE ASSISTANT GOVERNMENT
GEOLOGIST.

o, Launceston, 1st June, 1909.
I nave the honour to present the followi ¢
work upon which I h N R fhe
in% 3131‘:):]31; e(‘arember, d lex)\ée:ieen engaged during the year end-
Tom anuary until 18th February I was e
the preparation of the bulletin dealing with theng[afe%‘aliggﬁ
mining field.  This has since been published as Bulletin No, 3

tion of this bulletin, I proceeded to the West Coast i
nection with the geological exploration of the route lgf c?l?e
proposed Great Western Railway. That portion of the route
:ﬂch lies b;itween Gormanston and the King William Range
an%h?iimjll; ril.by me during: the period between 18th February
e preparation of my report,.and the executi
‘QIaEls N connection with this wo,rk, t)(:c:upiedxmu l&;eOfurtgﬁ
nd June. The report and maps have been published in the
re%ort .Of the Department of Lands and Surveys for 1907.8.
Nn 22nd June, in accordance with instructions, I proceeded
to North Dundas to undertake the geological eﬁrvey of that

paration of the plans and geological report.

. summary ot the principal 1 i
during the year is here,p»alppell;‘ded.r cemits of my obscrvations

Ezploration of the Route of the Great Western Railway.

The rapid traverse of a considerable area to th

manston has enabled me to place upon record eme;;;' ocff(};;fe;
salient geological features of this area. In some cases the
stratigraphical relationships between some of the strata met
with could not, in the time at my disposal, be determined :
but, at least, e boundaries of these strata were ascertained
s,néi th_el;' httteolggxcal characters examined.,

pecial attention was paid to the economical as
area as regards possible mineral contents, and a I{)?:ts gff H-;g
time of the expedition was taken up with the systematic pros-
p!;ac{:lng of the area, When regarded from this point of view
the country between Gormanston and the King William Range
is_certainly dxsappomﬁgng, for our prospectin operations met
with negative results in all cases. This is the more remark-
able on account of the immediate proximity of the well-marked
zﬁne of mineralization which follows a meridional course alon
the West Coast Range. Yet there was discovered no eastw
ex%e];nslon' of tllns mggzlliferous belt.

¢ principal ore-bodies of the Mt. Lyell district a located
on the line of junection between t 0 auh
West Coast Range conglomerate. wee Tarell. v 'the

7]

Mt. Lyell schists constitute the foliated mantle of a

' mﬁatent belt of porphyritic igneous rocks which are known to
averse the western

portion of the island from the north
coast at PenFuin to Birch’s Inlet on Macquarie Harbour, and
further to the southward. I have described in

- probably stil ]
iail a portion of this igneous belt in my report on the Mt.

‘arrell mining field. A

The West Coast Range conglomerate forms the bulk of the
capping of the several mountains which have been grouged
together under the name of the West Coast Range. he
formation is essentially a quartzose' one; the component
pebbles consisting of several varieties of quartz, quartzite, and
quartzite-schist. Some further mention of this conglomerate
is made below.

The relation of the conglomerates to the igneous schists has
not yet been determined, and the question of this relationship
is one of great importance. The view has been expressed that
the siliceous sediments have been deposited upon the schists,
but the recent work of the geological survey, in correlating the
strata in various parts of Tasmania, shows that the view
hitherto held is at least open to question,

The ore-bodies of Mt. Lyell are situated on, or in the
immediate vicinity of, the contact, between these two formations,
The reason is not that the metallic ores have been derived from
either formation, but because the fissures (now filled with ore)
have, in a manner the cause of which is thus far undeter-
mined, followed very closely the line of junction of the two
formations.

- Detailed investigation of this region is necessary before any
sound and scientific deductions can be made, which might
lead to a confident statement re%al'ﬁing the possible extension
“of the ore-bodies beyond the limits thus far . empirieally
delineated.

It may, however, be here stated that there appear to be no
reasons, based on geological observations, why, under favour-
able conditions, ore-bodies should not be found within the
boundaries of the conglomerate, which has hitherto been
regarded by prospectors as quite unfavourable.

On passing eastwards, the geology is found to change
abrupt?y at the King River. The sudden change from t
rugged peaks and ridges of the West Coast Range conglomer-
ates to the broad plains of the King River vallev, worn down
in dark slate, is striking. There seems to be some probability
of the existence of a great fault-plane coinciding with the
eastern border of the West Coast Range.

The relationship of the slate to the siliceous conglomerate
was not determined. To the eastward of this belt of slate lies
a narrow strip of river-bornme alluvial, in which boulders of
diabase are prominent. Beyond this alluvial deposit there
is a marked difference between the country lying to the north
and that that to the south of the Nelson River. On the low
hills to the northward, the country consists of sandstones
and shales of Silurian age. These cannot, from their observed
dip, be conformable with the slates of the King River valley.

oreover, from the absence of all signs of crushing in the
members of this formation, the period of sedimentation which
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i? here represented followed after that of the crushing of the
slate.

South of the Nelson River the Raglan Range rises abruptly
and towers above the low hills of sandstone mentioned above.
It is composed of rocks which, while showing variations in com-
position and structure from point to point, must yet be con-
sidered to constitute a geological unit. These rocks are, in
the majority of cases, schistose; but some varieties have only
a slaty cleavage, and others, again, are massive. In com-
position they are not complex, consisting, as they do, mainly
of tiluartz and sericitic mica in varl{ing proportions. y

The quartzites are often remar ably free from all other
ingredients than silica, and form dense non-schistose masses.

Closely allied to these massive white guartzites are the
guartzite schists, in which a slaty cleavage or actual foliation
1s shown. These are due to the development of extremely
tenuous films of sericite, which in some varieties are hardly
visible. With the increase of the sericitic ingredient, these
?uartzites pass over into mica schists, which are distinetly
oliated.

The age of these rocks could not be ascertained from the
evidence obtainable in this area alone. The quartzitic and
micaceous schists form the floor upon which the subseguent
slates and Silurian sandstones have been deposited q‘hese
schists are covered by the Silurian sandstone as ?ar to the east-
ward as the Collingwood River. Beyond this point they are
exposed for miles north and south of the Linda track, and
continue to the eastward as far as Mt, Arrowsmith, which
forms the western escarpment of the central plateau.

No other rock- is represented by any considerable out-
crop throughout all this area. Some few intrusions . of igneous
material were detected, but these were of very small extent.
Their presence is, however, significant.

Near the junction of the Collingwood and Cardigan rivers
there were discovered some short lenticular veins of coarse
pegmatite. These are only visible on the banks of the Col-
lingwood River, but their presence is highly suggestive. The
pegmatite seems to have undoubtedly been derived from a
gramtlc magma, no other reg)resentation of which has thus
ar heen found in this neighbourhood. Granite is known to
outerop at Granite Tor to the north, and at Cox’s Bight to
the south of this locality, and in both ‘places it is stanni erous.
It may be, therefore, that there is an axis of intrusion extend-
ing in the direction of these known outcrops, and that the peg.
matite in the Collingwood River valley lies on that axis. And
in confirmation of the supposition that a granitic mass is not
far below, mention should be made of the fact that the mica
schist in this place carries a number of small and irregularly
formed veinlets of, either quartz alone, or quartz an(f tour-
maline. The prospecting of this area gave only negative
results, The other rocks to which an igneous origin is
attached, and which penetrate the mica schists, are a few
dykes of a garnetiferous zoisite-amphibolite.  These rocks

an axis of intrusion which antedates that of the granite by
several geological periods; for the zoisitic amphibolite is
markedly schistose, and its schistosity appears to have been

" (.

73

{ induced contemporaneously with that of the mica schists
mllltge The quarg;zitic schl}:st of Mt. Arrowsmith is suc-
ceeded on the eastern slope of the mount by a softer mica
schist. Upon this softer schist, to the north of the Linda
track, there lies a small hill of reddish quartzite, which is
identical in lithological characters with the quartzite, mtci!r-
laminated with the West Coast Range conglomerate; and also
with the quartzites which are associated with the C_amhrla:l
conglomerate of the Denison Range. All of these mmlla.l('1 o:h-
crops are, in my opinion, separated portions of one an Me
same -formation.  Hence the information gathered by Mr.
Twelvetrees regarding the age of the formation (the evidence
of the succession at the Denison I:é;nﬁ:s) has proved of ines-
tima e in assigning an age ese rocks.

’l‘c)bltehc;r ael:etvt'grds Efn tt;ge quarigtzﬂ:e,‘ the lower-level country
consists of the typical Upper Mesozoic diabase This d“émff
also caps the tops of the neighbounn%(mounta.m‘s (Mt, Gell,
Mt. Rufus, the Loddon Range, and King William R_ange).l
‘However, the two outcrops of diabase are not continuous
on the surface between the King William Plains and the cap.
ping of the range; for, on ascending the mountain, af cotE
siderable thickness of Permo-Carboniferous sandstone was m’ﬁm
lying about horizontally on the flanks of the mountain.
diabase seems, therefore, to form two sills, of which the upper
one has a much greater westerly extension than the lower one.
I was unable to effect a junction with Mr, Twe]vetregs in the
time at my disposal, and a small strip of country remains unel::.
plored between the furthest points reached by us during the
work of exploration.

The Geological Survey of the Tinfield of North Dundas.

tinfield of North Dundas is situated between the Ring
Rggﬁ a.llzd the Argent River, and therefore occupies a pos:t:lz?(ﬁn
intermediate between Zeehan, Rosebery, and Dundas. ?
nearest mining fields therefore are areas in which ores of
silver and lead predominate. Yet there are exhibited mgusdo
a genetic relationship between the tin ores of North Dl'.}.‘rl}.l as
and the ore-deposits of the nighbouring mining fields. ¥ ese
relationships will be fully discussed in the report now being
repared. With the nearest occurrences of tin, viz., at Zee-t_
an, Heemskirk, Stanley River, and Granite Tor, the gene nl:
relationship is still more fully expressed by the geﬁ oglcaa
features of the North Dundas field. The geology of the are
P 'f‘?;glglcfégpl!géks on the field are the Dundas slates, to which,
on recent evidence, a Cambro-Ordovician age has bpe]?
assigned. These are intersected by, and interlaminated with,
rocks of igneous origin. The interlaminated rocks are coﬁ—
solidated tuffs, similar to those observed by me at Mt. Farrell,
and to those recently collected by Mr. Twelvetrees in thebg'l:rge
of the Leven River, and on the coast at Penguin. They be «:r:a(gi
to the effusive phases of the eruption of quartz-porphyries f‘n
felspar-porphyries to which T have referred above in dealing
with the origin of the Mt. Lyell schists. Some mtr%uswg
masses belonging to this period of igneous invasion were foun
at North Dundas, but they are of small extent, and ummpur'hf-
ant. The second period of igneous invasion was that o

L
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Devonian age, when there were introduced a complex series
of basic roc abbros, norites, pyroxenites, and peridotites.

With these basic rocks are associated later dykes of quartz-

rphyry in the central portion of the field. The relation
mween the acid and basic rocks is identical with that observed
in other parts of Tasmania, viz., at Trial Harbour, and at
Anderson's Creek, near Beaconsfield. It seems probable that
in all these localities the juxtaposition of the acidic and basic
groups is caused by the operation of some regular process or
processes. There are several pieces of evidence which form a
strong argument in favour of the view that the process known
as magmatic differentiation has been the cause of the con-
stantly recurring association of acidic with basic types. This
argulr_ttwnt will be presented in some detail in the forthcomi g
report.

At a still later period the field was again invaded by igneous
material, of whicgethe only remaining trace is a long dyke of
diabase. The only other formations represented in the field
are unconsolidated river deposits. One of these makes the
wide plain of erosion of the older Pieman River, through
which the E:esent river has deeply corroded its way. ’I%e
genesis of the ore-deposits of the field dates from the Devonian
igneous intrusion. ith the progress of solidification, the
magma became ‘increasingly more acidic in composition, until
a cﬂuartz-t.ourmaline rock, sometimes carrying tin ore, was
evolved. Between this differentiation product and a typical

vein-stuff containing the same mineral, no line can be drawn. .

Besides these tin-bearing rocks having an obvious connection
with the igneous reservoir, there are the stanniferous lodes
which have been deposited in pre-existing fissures from solu-
tion. The most common vein-type in this field is a pyritic one,
which at first sight does not resemble a typical tin ore.
The principal metallic ingredient of the unoxidised ore is
pyrrhotite, and, in smaller proportions, there occur IE:yrif:.e,
arsenopyrite, chalcopyrite, ang a little galena and zinc blende.
The most plentiful gangue mineral is quartz, and a little dolo-
mite usually accompanies it. Besides these, fluorite, tourma-
line, chlorite, and epidote are present. Still more remark-
able is the structure of these pyritic-cassiterite lodes, for the
ore seldom occurs as the filling of a simple fissure. The sur-
face features aﬂpear to include the presence of more complex
lode-systems, which show a great variety of form. The essen-
tial component parts of these systems are a series of vertical
or steeply inclined ore-bodies, filling fractures which cut across
the slate, and a number of more nearly horizontal ore-bodies
which conform with the bedding-planes of the slate. The
approximately vertical lodes may termed “ feeders,” and
t.ll:oae more nearly horizontal may be termed * floors.” These
complex lode-systems owe their structure to the character of
the forces which caused the fracturing of the crust, and to the
readiness with which the slate cleaves in the direction of the
bedding-planes. There are two such lode-systems on the field,
and these both have a general strike in a north-west-south-
easterly direction.

The pyritic-cassiterite ore in these lodes has been largely

altered by the dprop;rem of weathering, and two very distinct
varieties of oxidised ore have resulted. On the one hand, the

‘the metallic minerals other than cassiterite.
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“floors,” where they closely conform to the present surface
ﬁ f the ground, have been partly oxidised. The surface por-
) o? the ore-body have been almost totally deprived of
here has, in
cases, been no gossan formed, and the reason is that the
‘organic acids resulting from the vegetation immediately above

- the ore have rendered soluble the iron com

nds.
‘Almost the whole of the recent output ofp:he field has been
maintained by the working of these oxidised floors. The more
vertical components of the lode-systems, and those floors which

~ dip into the hill slopes have, with the progress of weathering,
: ﬂxeu rise to gossans of normal appearance. In some places

ossan ore carries a high percentage of tin, but none has
yet been crushed. ) 7

In the neighbourhood of Pine Hill the pyritic-cassiterite
type gives place to the more normal quartz-tourmaline-cas-
siterite type.

Little work has thus far been done on these veins, which tra-
verse both the slate and granite-porphyry. in the latier rock

re is sometimes a complete network of veinlets, between which
the pnrphyri has been considerably altered by the vein-forming
solutions. certain amount ol cassiterite has thus been
introduced into the wall-rock of the veins, and an attempt
should be made to ascertain whether the proportion of tin ore
is sufficiently high in some of these veins and zones of impreg-
nation to render the working of them profitable.

Other minor occurrences of vein-matter will be duly described
in the report, and their possibilities indicated.

The secondary ores on the tinfield are not of great conse-
ﬂuence. Tin ore is_very widely distributed in the alluvial
eposit of the older Pieman River, but not in sufficient quan.
tities to render this formation payable. Tin ore has recently
been found in Dundas, and a heginning has been made to
open up the deposits. A visit was paid to this locality, and
a description will be given of the mode of occurrence of the
tin ore there.

Practically no lode mining has been carried on up to the

resent time in this field. A few prospecting tunnels have

n driven, and the work has been abandoned when pyritie
ore was met with, The structure of the complex lode-systems
has clearly not been understood.

The time has now come for the companies working on the
detrital ore to start operations. upon the unoxidised lode-
matter. The detrital ore remaining on the surface, and the
oxidised ore in the lodes, cannot last long, and until some
systematic exploration of the lodes has been carried out no
accurate idea can be formed of the future possibilities of
the district. The Boulder Tin Mining Company has recently
erected a small crushing plant and concentrating mill, and the
Renison Bell Company is beginning to follow this example.

General Deductions drawn from the Observations made during
during the past Year.

There are two main features of interest brought out by the
work u;ilon which I have been engaged during the past year,
and both of them have an important economic significance.
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The first of these is that conn i i
ected with the 1
:ih;igresioccomks ofR:hnegeDcoqglomgates anddquaw;?;:evgfzgntg:
] I enison Range, and con i i
zgegg ga;%\:'iatllleﬁn,]‘??. evidence concerning age o:xi:;:’%gisw%:i]‘i
. This is a matter of economic import i
that the great majority of the ore-d its 1 it
enetically connected W:{th the in?r;,siogposflta e
wvonian time. It follows, then taha,t,0 tlléne(?us gl
« ambr
may wegisﬁrve as loci for c’}_re—dep’osition' and shoulldlall:e gﬁf
mgeatedom- care in the neighbourhood of the igneous intru-
The second important ion i
Y wnt general deduction is that i -
gzl;'l;sutghfh ﬁ;ﬂg:ﬂ urmtg of g;‘l in of the acidic a:d :Fm%hm?xg-
in,lgevonian t.ime.s ocks, which attained their present position
e occurrence of these rocks at North Dund '
br?iught into correlation with other occur're.\neesIl i:.s T};assm:!fi?
!i;: ; }ral}labile inferences may be drawn. It will be pointed ou"o
- el i?'rt coming report on the North Dundas tinfield that
s relation of the basic to_the acidic rocks finds expression in
wighocgl‘;n;%%gg O;d’?i ;é:—lgegrmg lode n]t:ar the Dundas township
t ¢ nt igneous rocks than ser i :
thllstgeeml_ng anomaly is satisfactorily explain;ie ;n:ﬁgeﬁng:
re ’Fh]‘mll)“p between the serpentine and the granite
- 1is ? selrved case of the association of tin ore with serpent-
C:i gs ¢ t}):se Iﬁ _allied to that of the limuritic vein-matter of the
X el Eoo ine, with a similar rock; and both occurrences
s %%le :; borne in r}mnd f1n future grospectiug ' 4
igneous complex o acidic and basic rock f
g‘?::n ;?1 i:ot se r.':r;_\tel and t_ilistinct from other ocﬂctfgrgm :’3
: sely similar associations oe i
gphieiarl dplnges, and the general fent?:cres of the cll*lflc-n'rtll? S?::ﬁ‘:;
Ln e edmxght profitably be kept in view by those who may ke
engaged upon the prospecting of geologically similar areas.

I have, &ec.,

L. KEITH WARD, B.A, B.E,,
Assistant Government Geologist.

-

REPORT OF THE CHIEF INSPECTOR OF MINES.

Chief Inspector of Mines Office,
f Launceston, 12th May, 1909.

IR,
I’ mave the honour to present my report on the ins%ection of
mines for the year ending 31st December, 1908. append
statistical tables and diagram showing the number and nature
of accidents which have taken place in and about the mines
and works in connection with mines during the year.

1 also beg to attach the annual reports of the Inspectors of
Mines, viz.:—Mr. M. J. Griffin, Inspector for the Northern
and Southern, Eastern, and North—Eastern Divisions; Mr. Jas.
Harrison, lnsgector for the Western and North-Western
Divisions; and Mr. C. H. Curtain, Inspector for the Lyell
District.

The number of men engaged this year at the different mines
and smelting works was ©464. The number of fatal accidents
was 6; and of non-fatal serious injuries, 55. The death rate
from accident was 0928 per thousand, against 0798 in 1907.

In the five fatal cases ab Lyell, 1t 1s difficult to see that
further or more effective protection could have been provided
for the unfortunate victims. 'I'wo seem to have lost their
balance, and fallen from the ore-bench at which they were work-
ing; one infringed the mine rules, and knocked the cage away
prior to entering it, getting crushed by the moving cage in some
unexplained way; the fourth lost his life from a fall of rock,
which he appears to have known was unsound ; and the firth
had his thigh broken by a slab of schist falling away from the
side of a pass which he was timbering. He believed it to be
safe, but a sudden bulge took place, and the slab fell. 'the
sufferer became convalescent, but, after six weeks, suddenly
died from a clot of blood in the lungs.

The sixth fatal accident was caused b{' a workman at the
Tasmanian Smelters attempting to put a belt on without wait-
ing for the machinery to slow down. Tt was the custom to
await until the slowing down took place. The coroner’'s Jury
recommended the adogtion of a more complete system ol Sig-
nalling, and that no olts should be replaced except when the
engine is working at a minimum speed or is ‘stationary ; also
that such work should only be entrusted to an expenenoeci
person, The unfortunate youth was 17 years of age.

Health of Miners—This continues to receive the inspectors’

attention. Defective ventilation and insanitary conditions

have to be closely watched and remedied. On the whole, the

mines throughout the State are fairly ventilated, and sanitary
conditions %ood ) J 4

Enquiry from the medical officers in _various munn%_l centres,
as well as from Dr. Elkington, the Chief Health Officer, has
shown that, so far, ankylostomiasis, or miner’s worm disease, 18
hapc{)ily unknown here. The latter informs me that he ‘has
made emgxiries in the prmci})al mining districts without elicit-
ing anything which would lead him to suspect its existence.
He also informs me that, in going through the statistics for a
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number of years back, he found a case here and there reported
as ankylostomiasis, but on enquiry these turned out to be due
to other causes defeetively described. Filth and moisture, com-
bined with warm temperature, are the under%round conditions
in which the worm spreads and establishes this serious com-
plaint. When the worm is thoroughly established in any mine
in which it has found a home, it is rarely or never entirely
eradicated, We have, however, an eﬁec,tnafpreventiva remedy
in our hands, viz., insistence on strict attention to sanitary
details underground, and to proper ventilation.

The lung disease, generally known as miner's hthisis, has
occasionally been recorded by medical men; but how far it is
prevalent and to what extent it was contracted in our mines
are matters concerning which I have not been able to obtain
definite information. It is stated that in the few cases which have

n recorded the patients had worked previously in mines
outside the State, or, if in the State, outside the district, and
the origin of the complaint was co uently not under observa-
tion. r. Elkington states that, while there is undoubtediy
some incidence in Tasmania, the disease is nothing like so

revalent as in some districts elsewhere in the Commonwealth,
ntil phthisis is proclaimed a notifiable infectious disease, it
does not appear possible to obtain Pprecise information of the
occurrence of cases among the mining population. Men who
are working rock-drills may be expected to be those who would
show the most acute and unmistakable s mptoms. The rock
dust which they inhale is the primary an producing cause of
disease, and machine-drill men are undoubtedly more
exposed to it than any other class of miners. Dry mines and
dry holes are conditions favourable to the contraction of this
distressing and disastrous complaint. Apart from the rules
attached to ‘“ The Mining Act,” the impulse of common human.
ity should inspire mine-owners to adopt everf measure or appli-
ance calculated to prevent the deadly inhalation of rock dust
by those whom they employ underground. The inspectors have
been enjoined to be especially on the alert in this matter. For
the ordinary dust after firing, and in .connection with work in
dry stopes, much relief can always be given by adequate ventila-
tion and avoiding the return of men until the dust caused by
blasting has been dissipated.

The following is a list showing the number of persons, killed
and injured during the year 1908 under each branch of the
mining industry : —

PRGN eN. D e e 18
Silver-lead mines ... ... .. ... ... 16
Tin mines ... ... ... R MR, 8
e N S 22

Legislation.—During the year an Act to amend * The Mining
Act, 1905, was passodg, in which several important changes were
made.

New provisions for reporting accidents were introduced, and

sections regulating mine labour on Sundays were embodied in
the Act. Work, other than work of necessity or mercy, is pro-

" hibited, and labour which may b
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. . . - tyhe
considered as included in
forth in fu(l!l. An_loni the a%em_l:d :ri&rfiis;
in les is one relating to pent-houses in afts. th:r:xh Eft it
B ine op rations no work in any other pla}fe 111: e allu’wed,
unkJ}xllg ﬂ):g to or from any other place in t le sha 5 deats i
ﬁ[essms ent-house is put in below these p aeeaAd ot Japro-
uﬁect‘ - pworking in the bottom of the shaft. e? o
h"eadmf‘gtection to the satisfaction of an uli)?ecbovl; :fed s, for
I:1 aged in shaft-sinking, is always to pr:cem 3 gt
1c»litga.l:’eu.gsefgul amendments of rules found to be n O A
i I;Vel'e I o E}l;e ﬁi; Dtex:en%lf:i:w TrgguAct provides fc{r
Ay waaﬂ gfﬁge‘:@ unil old-assayers, and prohgn:so;t‘.hsemﬁ t:
Ege m'lltrll-1 gegcept by a bank,gby ani]“ :.;I:;_i:;ld vﬁl)o t:ise yproceedings
i i Te a :
§§laﬁi'nstl gip;cﬁochsgi f:ngfh:r person for any contravention of

the Act. 1 have, &c.,

~ latter category is set

w. H. TWELVETREES,

W. H. Warnace, Esq., Secretary for Mines, Hobart.

Chief Inspector of Mines.




COMPARATIVE Table of Statistics of Accidents in and about the Mines of Tasmania from lst July,
1892, to 31st December, 1908.

N f i

Number of [y umber of Persons. AT o Average per 1000,

Period. Miners i .| per 1000 killed
employed i ! i and infared. | " nd injured. .
it I Killed. Injured. * | Killed. | Injored.
|
1 July, 1892, to 30 June, 1803 3205 28 4 25 I 29 8- R001 1-214 | 7°586
. 1803 ., 1894 3403 25 g - il 80 27 7934 2:057 | 5°877
1804 % 1895 3789 26 4 24 ‘ 28 7°300 1:068 | 6-332
» 1895 . 18068 4160 | 2 7 16 23 5:520 1-682 | 3-847 E

. 1896 " 1897 4303 36 7 31 38 8-831 1-627 | 7-204
oo1me7 . 1898 5530 36 13 33 46 8318 2:851 | 5°967
. 1898 » 1899 6180 | 35 9 34 43 6057 1°456 | 5°501
» 1880 o 1900 6834 19 1 16 23 3-365 1-024 | 2-341
1900 5 1901 | 7017 1 20 8 23 31 4+417 1140 | 3-278
» 1901 .. 1902 | 6438 ‘ 38 7 35 42 6524 1088 | 5-437
. 1902 . 1903 | @484 44 i 43 49 7557 0-925 | 6°632
s 1803, to 31 Dee., 1003 H604 27 8 20 28 4-977 1-428 | 3569
1 Jan., 1904 % 1904 | 6192 | 73 9 65 74 | 11+951 1-454 | 10497
. 1805 S 1995 6586 | 54 7 30 7 | 568 1°063 | 4555
. 1906 . 1908 | _7004 | 85 4 61 5 9-280 0-571 | B-709
1007 . 1807 | 7516 68 a 64 70 9314 0:798 | 8-515
» 1008 # 1968 | G464 60 6 | 58 64 9-900 0928 | 8972
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Diogram showing the rafio of falel accidents
in mines in Tasmanic.

Rate per 1000 men employed.
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TABLE showing Rate per Thousand Killed and I[njured in the different Divisions for the Fear 1908,

Average 1 N]','::_:;;:f Total A . |Average per 1000.
Numberof | Number of Y number Ly
Division. : 1000 ed
- Men Accidents, Kll}ed & and Injured.

; b | Killod, | Tnjured, | 1o Killed. | Injured.
Northern and Southern 803 16 Nil 16 16 19925 Nil 19:925
North-Eastern 760 5 Nil 5 5 6-578 Nil G578
Baptern  .c.iciicviannes H83 4 Nil 4 4 6-861 Nil 6861
North-Western 517 2 Nil 2 2 3-868 Nil 3-868
Wastarn ;... 0l 3801 33 6 31 37 0734 1578 8:155

G464 60 6 58 64 ..
ANALYSIS of Statistics for the Western Division.
Number of
Average Total Average per 1000.
& Number | Number of P Number Averlge‘ s
Division, | 1000 Killed
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TABLE showing the Number of Persons Killed and Injured in and about the Mines of Tasmania during

the ¥Year 1908.
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ining Aeccidents during the Year 1908.
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REPORTS OF INSPECTORS OF MINES.

Mg, Insprctor GriFrIN (Launceston) reports: —

1 have the honour to submit my annual report as Inspector
for the Northern and Southern, North-Eastern, and Eastern
Pgiovsmons of the State for the year ending 3lst December,

Accidents.—I am pleased to be able to state that no fatal
accidents have ocourred in the mines of the above divisions
during the year. Twenty-five accidents of a nature serious
enough to be recorded have been reported; of these, 11 were
on the surface, and’ 14 underground. Although some of these
accidents were of a very painful nature, causing the sufferer
to be off work for several weeks, {et none of them were of
a nature from which fatal results or permanent injury
might be anticipated. No accident from the use of explosives
occurred. In the majority of cases the injuries were cuts on
head, jammed fingers, or a bruised foot, caused generally by

[ pieces of stone falling in stopes, trucks leaving the line,
&c. Four-fifths of the whole number were what might be
called purely accidental; some carelessness was perhaps in
evidence, but nothing of a gross nature. Of the remaining
five, two occurred in stopes, caused by timber giving away. for
which both management and men were to b ame—the men,
who were contractors, for not setting up and securing the tim-
ber properly, and the management for not insisting on more
care being taken by these men, who, if employed on wages
instead of contract, would be more careful. One of these
stope accidents might easily have been attended with fatal
results. The man injured in it had a most miraculous escape
from death, being for a time buried up to the waist beneath
a tangle of timber and mullock, Shock and a few cuts ahout
the head were, however, the only injuries he sustained.

Airey, an engine-driver, got his fingers jammed off through
carelessly placing his hand on the bed-plate near the erank-
disc while the engine was in motion. Baker, a wood-stacker,
was struck on the head and badly injured through going from
under cover when firewood was being sent down a shoot. Mau-
mill, engaged attending to pumps, got into a compartment
where he had no right to go, and was jammed, but not seri-
ously injured, by the inspection cage.

Machinery and other Accidents reported : —At the Tasmania
Gold Mine a double-cage with two trucks of mullock on was
being lowered at rate of 1500 feet per minute. Somethin
went wrong, probably the door of one truck got unfastened,
and swinging out caught the frame timber of shaft. Both
trucks were thrown out of the cage, and ﬂtrikin%ntlmbers
below the 600-feet level on each side of the shaft. e truck
went through roof of cage and jammed in shaft; the other was
upside down, and balanced on the crossbar of cage. The
gafety-grips worked, smashed their chains, and turned right
round, the squeeze reducing the 8-inch Oregon skid to 4 inches

rt

at place where they first struck. The only sign in the engine-
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house was a slight shake of the rope, as when shutting off
steam with unbalanced cages. It was only when the cage
reached the bottom, 1000-feet level, that it became known that
anything unusual had happened. The softwood skids allowed
the grlﬂgers to turn right round, thus rendering them useless.
It is, however, extremely doubtful if any safety appliances
known or in use in this SBtate would bhave arrested a heavily-
loaded cage descending at such a high rate of speed. New
grippers, ‘with a projecting lug to prevent them from turning
completely round, are now being fitted to the cages.

At the Tasmanian Consols an over-wind took place, and the
cage went to the poppet-head. The detaching-hook acted well,
and no damage was done,

At the Arba Tin Mine an accident to one of the tanks on
the haulage line haﬁpened owing to the sli ping of clips on

ce

the ro%e-cuppin ST The tank descended wit great force
beneath the sand-b 3, but no great damage was done, as there
was a buffer ot tree-ferns and sand-pack for it to strike.

On Begember 30 the western cage of Hart’s Shaft, Tas-
mania Mine, when about 150 feet from the surface, canght a
loose studdle, which jammed it; in consequence, the two
gf-_;'nch bridle-chains carried away, and the rope was released.

e cage was held up by the safety-grippers.” When the cage
was brought to the surface it was thoroughly examined, but
found in good order. One link in hauling-chain was found
defective. The rope was pulled into the shoe to the extent
of 5 inches, and had to be reshod.

Complaints from Miners.—Written complaints were made by
miners, and in each case received prompt attention. In wwo
cases out of three reported there was djust; cause for complaint;
these were from two of the small gold mines. In one case the
mine manager, who was also engine-driver on one shift, was
accused of carelessness when in charge of the engine, inas-
much as he allowed the cage, with three men on, to
descend into the well, which, fortunately, had only a few feet
of water in 1t, otherwise serious consequences might have
followed. As it was, two of the men got a fright and a bit
of a ducking. The third man stepped out on to the plat as
the cage slowed down before it went into the well. There
was some little excuse for this mistake, as the indicator-chain
in the engine-house had stretched a bit, Other mistakes made,
such as allowing the cage after ascending (with men on) some
distance to run back, also over-winding on one occasion, were
mexcusable. It was, however, not considered necessary to
take any proceedings against the offender, a reprimand and
caution being sufficient. The second complaint was with refer-
ence to the unsafe method of working at another mine, where
a tunnel was being driven through running ground. There
was sufficient ground for this complaint, and the methods of
working had to be imgroved upon, The third complaint made
was in connection with what was alleged to be the very unsafe
state of the workings of one of the small coal mines. A long
journey had to be made to investigate this, and it was found
that there were absolutely no grounds for the complaint.

Ventilation of Mines.—On the whole the ventilation of the
metalliferous mines has been fairly good. In most cases
natural ventilation is sufficient. Some few, however, have to
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mploy mechanical means, not regularly, but as a stand-by
wen natural means fail through atmospimrig influences. At
~ Beaconsfield, which is probably the worst district for gases,
ially carbon dioxide, which is contained in large quan-
es in the rock strata penetrated, exhaust-fans are employed
hen natural ventilation fails through a change in the weather,
iigh temperatures accompanied by a north wind are alwa
a source of trouble, and the fan must be set going. At the
big mine (Tasmania) natural ventilation, except at the north
section, is found adequate, excepting at times when there is a
sudden increase of water, which brings with it volumes of gas.
is often occurs when the bottom levels are being driven,
and a round of shots fired liberates both gas and water. The
face must be then allowed to drain for several days. At the
north section, where only a few men are emil_oya . prospect-
ing, a powerful fan is employed; but eyven this, with a good
I:Eum air-course and brattice divisions right up to the face, is
at times insufficient, and the men have to be called out and
put to other work for a time. At the Bonanza Gold Mine the
shaft-sinking was carried out to a depth of 1180 feet without
encountering any difficulty in the way of gases. Now, however,
that crosscutting and driving in the Lott.om carbonaceous
strata has been started, the use of the blower is frequently
needed.

.

Magazines.—The magazines at the different mines are well
kept and in good order. A few pounds of gelignite which was
bngly stored and kept overlong had in one instance to be con-
demned. Apart from this, the explosives used were in good
order.

Equipment.—The ropes, chains, shackles, and safety appliances
in u%e ap:: generally inp;ood order and efficient, espemaﬁy so at
the big mines, where weekly all-round inspection, changing, or .
renewing is the order, With regard to the efficiency of salety-
cage appliances,, the two cage accidents at the Tasmania Mine
already referred to under heading of machinery accidents,
afford an object-lesson. In the one case the cage, loaded with
two trucks of mullock and descending at the rate of 1500 feet
per minute, was partly arrested through one of the trucks
slipping out and striking the shaft timbers. This was sufficient
to allow a slackening of the hauling-rope. The grippers acted,
but so great was the force of the descending weight that they
compressed the softwood skids, 8 by 4 Oregon, to half their size,
turned completely round. and having passed their greatest
eccentric radius were, of rourse, useless, and the cage was not
stopped. In the other case the cage was ascending, when it
was caught by the bottom end of a'studdle swinging out an
inch or two; the bridle-chains carried away, releasing the
rope, but the cage was prevented from falling by the safety-
grippers, which acted romgt‘liy as soon as the rope-connection
was severed. The studdle did not jam the cage in any way,
but striking as it did, end on, ten ed to force it downwards.
The deduction to be drawn is that, as in the first case, the
safety appliances cannot be depended on to arrest a loaded
cage descending at a high rate of speed; even if the skids
were of hardwood and no squeezing took place, something
would be bound to give away and disable the grippers under
the influence of such force. The winding-speed was. of course,
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much higher, nearly three times as great as that allowed with

men on, but still there must be some doubt as to the safe
and usefulness of these fnppqn on a descending cage althoug
they may be thoroughly relied on when the cage is moving
upwards, as shown in the case of No. 2 accident.

Coal Mines.—The two principal collieries, Cornwall and
Mt. Nicholas, maintained their usual outputs, although both
have had to encounter difficulties of a serious nature through
the faulting of the seams being worked.

Mt, Nicholas.—At this colliery the system of working is
long-wall. The d4-feet seam worked for many years past gave
out, or had to be abandoned, a year ago, owing to frequent
faultin , that rendered working on long-wall, or indeed on
any other s , difficult and unprofitable. ﬁ‘mlting ot the
seams in Mt. icholas Range had to be counted with
throughout the whoie period of their working existence,
Main faults, some times a down-throw of from 6 %o 11 feet, and
again jumps of a similar nature, but not so frequent as the
down-throws, were in evidence from the first; these, however,
only occurred at long intervals, and a good scope on even
floor was worked between. It was not until the workings
were pushed beneath the hill for a distance of three-quarters
of a mile or so from the outcrop of the coal that serious diffi-
culties were encountered. Minor faults appeared, and the floor
became very uneven. The continuity of the long-wall face
could not be maintained in unbroken ine, and ventilation was
a ﬂgm;vcl deal interrupted. At last a jump-up fault occurred, cut
off the seam compietely, and beyond hope of being recovered

ain from the old working level. A rise was put up to
a height of 32 feet, but the was not reached, The break
18 in steps of from 10 to 12 feet each. The 4-feet seam is
tilted up, but feathered, and disappears at the top of the first
tise of 10 feet. A 5-feet seam of inferior coal above the 4-feet
is also tilted up, but not lost siiht of at the tﬁp of the rise.
The line of fauit is roughly north and south. No sign of the
eruptive diabase rock was observed, nor was there any deterior-
ation in the quality of the coal that would indicate its imme-
diate proximity, A year's work in the 4-feet seam still
remained in coming back south and east along the main line
of faultm%. In the meantime the 6-feet seam, on which some
work was done a few years back, was reopened for a long-wall
working. It had %Levmus]y been worked on the pillar and
bord, and now at the close of 1908 the whole of the coal out-
put is being obtained from this seam. Difficulties had to be
overcome. The thickness (6 fe:‘ti) of the seam necessitated
extra precautions in stowing, and large quantities of timber
had to be used in packs on chocks, as well as in props and
lids, to %unrd against a too sudden subsidence of the roof.
Despite all this, a_general crush took place in June last, and
the colliery was idle for several days before work couly be
resumed. The area affected extended over 8 to 4 acres of
worked-out seam. On resuming work it was thought advisable
to work only the bottom portion, 4 feet 6 inches, of the seam,
leaving 18 inches of coal and bands at the top, that makes an
excellent roof. The subsidence although causing a good
of work in the way of reopening roads, &c., had its value in
easing the strain on the roof, and work is now proceeding in
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‘& sati manner. A continuous line of gong—wall' face is
r a&c:?rgentilutinn is good, and from an inspector’s point
view the colliery was never in better nor safer working
10} . . s . .

i = Uur:mtl‘l l(tl'o ﬁi‘:—;’.‘_m system of working in this colliery
~ was, until the latter end of 1907, pillar and rd{_ when it was
; dln:{ed to long-wall. Why it was not worked from the first
~ on the |

4 fee

ng-wall system is not easy to understand. The seam
! g. gFaultiﬁg, which at the commencement gave some
trouble, had almost totally disappeared by the time the long-
wall face was opened up, and for nearly a year everythin
went well under this system of working. The outmt of coa
was increased, until it reached 10,483 tons for the guarter
ending 30th &ptemher. The long-wall workings had e?ened
~ out well, but faulting of the seam was soon encountered, and
 within a month this portion of the 4-feet seam had to be
abandoned altogether, a network of faults having completely
broken up the coal. The distance from the entrance of the
tunnel to the point where work ceased is a little over three-
marters of a mile. A new pit was opened on a 5-feet seam
& feet or so below the level of the abandoned 4-feet. The work
was carried on for a month or two prior to the end of the year.
During the Christmas holidays and when the mine had been
idle for nine or 10 days a collapse of the roof took place in
most of the working places, as well as in the back roads and
main heading. Bo serious was the break that no attempt at
reopening was made, coal in this seam is of inferior
quality. It conld not be worked under the long-wall system,
as the roof is bad, and as pillar and bord working is a more
ensive method, there was no great incentive for reopening,
e“x"grk is now in the old pit, recm'erm% the coal pillars le
from the first working on the pillar and bord system, There
is also a good portion of the unbroken seam coming back
towards the outerop that can be worked. A small electric fan
was installed during the year, and by this means ventilation
was improved, : A - il
Wallsend Colliery (late Bandfly).—This colliery was re
by a new COIllpsl’lry about the middle of the year. Mr. R‘.mﬂ.
Stokes, late of Stockton Colliery, Newcastle, N.S.W., was
appointed as mine manager. lixtensive alterations and
improvements have been made, and the mine is now bein
opened up in a thorough and systematic way for long-wa
working. Mr. Btokes is a thoroughly experienced coalminer
and the holder of a first-class certificate for mine manage-
ment from New South Wales. It is safe to assume that if the
Sandfly seam can be made to pay for working, he will make a
ceess of it. : ;
lmMt. Cygnet Colliery.—No alteration to note in the work-
ing of this mine, Only two or three men employed._ and the
output seldom exceeds 300 tons per quarter. Berrg_c, Woaod-
bridge, seam has been idle for some time gast. Nothing doing
at the Catamaran coal seam at Recherche Bay. It seems a
pity that this coal never got a fair trial, as the seam is of
good thickness, and the quality of the coal is quite equal, if
not superior, to any coal worked in the State, :
York Plains Coal Mine is still being worked in a small way.
There is not much demand for this coal, which is only used
by brewers and maltsters,




90 ¢

Merse{_ Coal.—Only Mr, Allison’s Spreyton Mine working in
the locality now. A new seam, or new workings, have n
ened up about 1} mile east of the old collie , and close to
the Tarleton railway-station, The seam is probably the same
as that worked at the old pit. No work is being done at the
latter place now. Bound's Illamatha Coal Mine is idle. At
Dulverton nothing in the way of coal-mining has been done
for the past year or two.

Gold Mining.—Beaconsfield.—The Bonanza Com any's shaft
has been sunk to a total degth of 1180 feet. The hottom plat
is cut at 1170 feet, from which level a short crosseut reached
the continuation of the Tasmania Company’s lode into Bonanza
ground. Unfortunately for the Bonanza Company, the lode is
not payable where cut. This bottom level in the Bonanza
corresponds to the 1000-feet level in the Tasmania Mine. No
great distance need be driven to connect the two mines.

Tasmania Gold Mine.—During the year the 1100-feet and
also the 1250-feet levels have been connected with Hart’s shaft,
so that the lode can now be reached at these bottom levels
from either Hart’s or Grubb’s shafts, Extra water was cut in
driving west at the 100-feet level. At end of last year work
was discontinued in that direction, A couple of months later,
January, 1908, heavy water was cut in the 1100-feet level west,
opmpleteﬁy draining the 1000-feet level, and it was not con-
sidered advisai . to continue driving until a connection was
made between the 1250-feet level and Hart’s shaft., as any
excess of water could not be dealt with till this was done.
Grubb’s shaft was sunk a further distance of 76 feet, making
a total depth of 1853 feet. Hart's shaft has not been sunk
during the year, owing to the heavy flow of water. It will now
be connected by rising from the bottom level. The sinking of
Grubb’s shaft towards the 1500-feet level will also be pro-
ceeded with. The pumps have easily controlled the water, the
heaviest flow on any one day being 4,894,700 gallons. The
mine is well equipped with regard to safety of working, and
good ventilation is generally maintained.

Lefroy Field.—Blue Jacket.—This got another trial during

the sey;ia“’ but the result was not satisfactory, and operations
ceased.
The New Pinatore Company has done a good deal of pro-
t!peci;iugl.l Nothing worth mentioning was discovered. Other
parties have been at work, and on the whole a good deal of
prospecting has heen done.

Mathinna.—New Golden Gate Mine.—In the early part of
the year the east lode at the 1800-feet level was driven on
north and south from the crosscut. Going south stone giving
fair prospects of gold was met with at one place, but the shoot
was very short. A winze sunk 102 feet at this place lost the
shoot further on, and before the main slide was reached the
lode split gp A crosscut was driven east at this place for
some little distance, but no good results followed. At the west
lode some good payable stone was cut in driving north from
the crosscut, but, as in the case of the eastern lode, the gold
shoot was very short. A winze was sunk to a depth of 90 feet,
but the gold did not live down. The mine has n tested to
a total depth of 1902 feet. The bottom levels are now
abandoned altogether. At the old upper levels, 500, 600, and-
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feet, short sections of stone are being worked by tribute
ties, and good payable stone is obtained. e company is
g a lode on the old East Gate section. A shaft 12 feet by
was sunk to a depth of 200 feet, and the lode is being
on.
Tasmanian Consols,.—Work during the first part of the year
1s at the 1300, 1400, and 1500 feet levels. At the bottom
600-feet) level the diamond-drill was employed, to test the
ern lode at fgrrml’,er depth. By arrangement the company
enabled to further test the west lode below the 1600-feet,
dnvi::ig from the crosscut on the same lode in
Golden Gate Mine at the 1800-feet level. The
stance to the boundary is about 200 feet. The drive was
ended another 100 feet or so into the Consols’ ground, but
lode so far tested was not payable. The last of the pay-
able stone at the working levels was taken out, and the mine
finally shut down about September,
- Miner’s Dream.—The Tasmanian Consols Company pro-
BT | this mine under option to purchase. A small winding
~ plant was installed, and the underlay shaft going down on the
ode ed, making a total depth on the underlay of nearly
20K . The section of stone, when tested, on both sides of
the shaft at bottom level was found to be short. Work had
ceased before the end of the year, as the company declined to
urchase under the terms of the option. The original owners,
gwphenson and Dick, having become possessed of the wmdinE
lant under the terms of the option, will probably now wor
ghe mine themselves.
~ Eldorado Prospecting Syndicate made an attempt to reopen
the old mine. vertical boiler and small steam winch of the
£ used for pile-driving was put in use, and the old shaft
(g%eeet 8 inches by 3 feet 8 inches), which is 171 feet in depth
was unwatered. Some further work was done in the way of
clesning out the old crosscut, but operations soon came to an

end.

Scott and Pickett Company.—This mine closed down during
the year.

Golden Horseshoe Company.— At this mine there is a small
crushing-plant driven by water-power. Stone was obtained
by stoping from two windlass shafts, of depths from 80 to 100
feet. The equipment was not good. Altogether it was a sort
of struggle for existence affair. It is understood that an effort
to get more capital into this show will be made.

The Long Struggle Mine was under option to the Tasmanian
Consols Campany;siut nothing has come of this.

Goleconda.—The New Wyengatta.—The shaft has been sunk
to a further depth, and is now down 257 feet from the surface.
The lode at the bottom level is small and difficult to follow,
owing to the hard nature of the country. The prospects of this
mine were not very good at the close of the year.

Golden Pyramid Mine.—Several vain attempts have been made
to reach a lode supposed to exist somewhere about the contact
of the granite and sandstone, west of Panama Creek, by means
of tunnelling. A shaft equipped with a small sinking-pump
could have been put down to prove the existence or otherwise
of the lode at much less cost than all this driving has run
into

[T
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New Panama Gold Mine.—This mine is still working and
getting out stone. The ore is, however, of a complex nature
containing gold, galena, and silver. The Government expeml«i
a sum of money in extending the road from Golconda railway-
station on to this mine. The whole distance is only 14 mile.
The company has now a fairly good road to its mine, but no
ore has, so far, been sent out, excepting a few tons to the
Pinafore battery at Lefroy.

Lisle Alluvial Gold.—About 20 men are at work on this old
field ; some few are pros]ifching and fossicking, the remainder
working in open-cut on the terraces and in the old creek and
flat workings. Most of these people have been on the field
ever since it was discovered and worked so successfully 30
years ago., There is no impoverished look about Elaee or
people, and the conclusion one arrives at is that the small
community is doing fairly well; in fact, much better than it
cares to admit. The Tasmanian Consols (Mathinna) had some
boring done on the flat with a view to working by bucket-
dredge, but the results it is understood, were not satisfactory.

Tin Mines.—Every mine on the East and North-East Coast
has suffered more or less from the effects of an exceit;ionailf
dry year—no rainfall worth mentioning. Many of the small
claims, especially those dependm% on storm-water for their
supply, suffer severely. In the Mt. Cameron district
miners who were accustomed to get sufficient storm-water to
keep their sluices going for from six to seven months in each
rear G not get as many weeks during the past year. The
ig mines, too, had to slow down. The Briseis, with its various
sources o supsqI and extensive service channels, went short
for a time, and had to discontinue the work of removing the
overburden at its northern section for awhile. The Arba
Tin Mine was practically idle for a long time. The Briseis
Extended Company gets its supply by gravitation from the
river close by. The breaking down water is ?umped into the
face from the barge, on which the centrifuga ravel-iumﬂ is
at work. Tts supply did not therefore diminish much. The
Purdue Tin Mine, near Gladstone, is perhaga the only tin mine
that can claim to have worked full time throughout the year.
Its steam-pumping plant, 3-stage centrifugal with Allen
engines, is up ‘o date, and gives a highly efficient service,
pumping under a head pressure of 300 feet. The power-station
18 feet ahove river-level the water being brought on to the
pump-well by open race from the river. This plan insures
immunity from interference by floods, and also affords a means
of getting rid of a great proportion of the tailing sand before
the water reaches the pump,

Pioneer Tin Mine.—Shortage of water interfered a good deal
with the progress of this mine towards the close of the vear
The hydro-electric scheme now fast approaching completion
will not only cheapen and otherwise facilitate the use
mechanical power required for running the gravel-pump, but
also ensure a more constant supply of water for sluicirg pur-
poses. Through the courtesy of the general manager, Mr. C.
G. Ryan, I am enabled to furnish the following outline of the
new scheme: —

The primary object was to augment the water-supply by the
construction of a dam on the Frome River that would enable
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water to be stored to run the sluicing plants con-
sly during the summer months. As the elevation of the
‘above the mine workings was sufficient to give the neces-
power for gemerating electricity for driving two large
it was decided to put in a generating station at a con-
t point, and substitute motors for’ driving the sand-
in the place of steam-engines, The water therefore
the dual purpose of providing wate;spower for the
ﬁ: and water for sluicing. The dam is 625 feet in length
: feet in depth, and is constructed of loose rock with a
) e facing, and has a capacity, to the 51-feet level, of
000,000 gallons. The water is drawn off in a concrete tunnel
ugh the base of the dam, and passes into a race 1§ mile in
h, which conveys it to the head of the 2%wcrer-pipe line of
g ilt—iron, 36 inches in diameter and 1 feet in length,
the end of which it issues to the nozzles, driving the tur-
ines under a head of 440 feet. Three generating sets are
alled of Voith turbines, coupled direct to 375 K.W, Allge-
. Thme-iuhase generators, generating at 6500 volts, which
s transmitted 4 miles to the mine, direct on to the motors driving
sand-bumps. From the turbines the water passes into a race
‘miles long, which conveys it to the head of the pressure-column
on the mine, from which it issues from the sluicing-nozzles under
a head of 230 feet. The transmission line is carried to the edge
of the workings, where it branches in two, each branch con-
sisting of armoured ecable, which is carried on to the two
~ barges, each of which has a 400 B.H.P. motor driving a 16-inch
sand-pump. The priming gear, consisting of an Edwards air.
pump, is directly conn to a 5 B.H.P. motor. The speed
* variation on the motor is obtained by a liquid controller, and
also by different sized split-pulleys on the motor shaft. The
whole outfit combines the most modern European practice, and
is fitted with carringe-switch gear and automatic voltage regu-
lation, as well as lightning arrestors and other safety devices.
It is anticipated that the plant will be in operation before the
end of April, 1909,

The Anchor Tin Mine ceased operations for a time towards
the end of the year. Want of a sufficient supply of water was
mainly the cause of this, as it is only by treating large quan-
tities that the mine has any chance of living at all.

The Mt., Rex Co this time on »

mpany commenced again
big lode formation to the south-east of the old mine. Several
hundred tons were put through, but the lode-stuff could not be
made to yield marketable tin, owing to the presence of large
quantities of wolfram,

The Shepherd and Murphy Mine at Bell Mount.—Middlesex
is workin st-eadi!{', and with a fair measure of success.
‘Scarcity of water here, as elsewhere, retarded operations a
good deal. The mill and concentrating plant is operated by
Pelton wheels. A crosscut, which is a continuation of the
~ battery level tunnel tapping No. 6 lode is now being driven

_south. The intention is to cut all the lodes hitherto worked
from the higher level tunnels, and do away with the necessity
for using the rial tram.

Silver Mines.—The Round Hill Silver and Lead Mining Com-
pany had almost completed its ore-concentrating plant at
the close of the year. o mining work had been done during
the last quarter, but everything is in readiness for the breaking
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of large ﬁlantitieg of ore, once the plant for treating it is set »
going. e facilities for mining by means of tunnelling are LB T e oo
excellent, and with plenty of ore in sight good results might SE2E 55°% —~aP8 LFESE T4
reasonably be expected. RBE3 E8. ga~™ Eﬂ'f"s = -§_°
Devon Silver Mine.—Work was resumed after the winter g¥o8 E,8% oy g£. 9B &8 g ad=
months were over, and about 50 tons of high-grade ore obtained FE B '35 A £ 5 =B 888g = Rg
from the old adit level. A winze commenced at the end of the Fo® 2 8 ol Ldgo NEFEC o
year is going down on %ood ore, the lode improving in width =2 gg'g ng 2Ea S gué E BE T 3
as sinking Iﬁ:‘:ceeds. nly a_ few men, seven in all, are e LA = =g g.g 28 2 E 2
employed. means of transit of the ore from this mine to £33 3 # 2 - .,,'@ - b E’a
Devonport has been made easier by the openin of the new e 'g§g.§§“‘g 2 ;"g' L -E'."f?.,“ E 35
road from South Staverton vié_the Round Hill Silver and EoefemEruT nago Bas ,;'5,9,3:"’
Lead Mine to Lorinna on the River Forth, a distance of 10 §§~53 °-9§ o HEaSg2MoETs i
miles. The ore has still to be packed from the mine to 2'5.--'323' Egg -] ?‘g:g geERs 8'5
P St e 1 e S i Hith EER O R
m an the old r v e She; and Mu n B | g.2.2 = ; 3
and Wilmot. ¥ rig 5 ke *ag- 8§52 gé a55§%§8a£5§3§
Copp_e-r.——Burnie Copper Mine.—The old company ceased . 2 LR B
operations alt.oﬁe her in September, and sold its leases, and ‘ E : 3 g§°¢ =l=] =
plant to a small syndicate formed at Burnie, which has taken E e ] ,f-, e -
out a considerable quantity of ore left in the different levels. - = 5E E 82 E -
This work will soon come to an end, and it is not likely that ‘ ha Rl ol g 3 2
any attempt will be made, by the present owners at all events 3 s ~= o8 2 3"3 a
to prove t lode to a greater depth. The total depth worked g g 43 B 2He 3:: g g
to is 258 feet. The shoot of ore shortened going south at the g 3 ‘ﬁﬁ g g & 2 ’a 2 ]
bottom level, and the lode pinched somewhat under foot. N - = g FA 28 B ‘5.§
Copper Creek Syndicate.—Gunn’s Plains.—No work at this " = © A
mine since February, 1908. ) S -8,§ 3 =
Bucket-dredging for Tin.—The Gladstone Development Com- - = . 2 3
pany’s dredge has {yeen idle for several months papst. All the a Ef I 5 %‘ ‘% E §
payable ground in “ Weir's'’' paddocE being worked out, it 2 ﬁ- S = o (=] § a
will be necessary to remove the dredge to a flat about half 3 qﬂ; e ——
a mile further down the river. This can only be aceomplished B8 g P
in time of flood, or by constructing a temgorary dam to raise I 5
the water. The Dorset and Ringarcoma redges are working g .- °§ ._.'E -
with varied success, There 1s now a chance of improvement i %ﬁg R w8 a-."é’ - =3
under new management. A q| 5= =k o8 25 B °E
4 A;n?xe% h::e tables showing the number and nature of acci- = <4 <4~ giﬂ E EE
ents for year.
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LIRT of Accidents in Inspector Griffin’s

l
\ Married | Nature of Injuries.

| ‘ f
|6 of Name o st
Date of Name of Mine. | Locality. | Aca(:il::"‘_ Sufferer. I‘ or Single. |
Accident. 1 %__. —_—
[ % :
1978, ‘M’ddleeex Slipped off | Johnstone, \Mm-rm and severe injury
9 Mar, | Shepherd & \ 3 1at£ into | Arthur - e leg below
M}ll'_l‘hyuwn_ | pass, fell 1 | knee
glmtng B3 \ l 10 or 12 |
icate qfeEt ;| Summers, ‘I Ditto G Rk
- 1 Stage giv- ’ | eare ave
9 Mar. N&‘;ﬁ"(';d.i?, IMathuma .y Thos. ‘| | Tib broken
l |
| Co \ l‘ | | |
'L 1 1 | L xe
| | - | | Foot bﬂd-ly
| e | | ked |Steel, Ray F.| Ditto
25 Mar. | A]r\:thur Tin | Lottah ;Kdn‘;:i;me s | crushed
e | rake. of | \
trucks L
| by [ '
1 !
‘ ] : hock
' Hutchins, Ditto ‘ Bevere s
1| Tasmania Beacons- | Screen . .
25 April e Mining| field | ‘ng‘imc Wm i |
Co., Litd. | ‘I - ‘I
| ‘ | ' Bi badl
| Lo di|t | Garrett; | Dilto | Big _ toe ¥
gy Dt | Divo Tumber be G5 bruised
\ ling falling |
| on his foot |
5 May Ditio Ditto | Strained by, Crawford,  Married | Sinews of back
| overlifting | Peter { strained
truck on to
‘ line
5 June Ditto Ditto | Cap slipp- | Campbell, Ditto | Cuts on face and
1fng tfroi:il Alexander | severe shaking
ootwa |
‘ hitch
1 Aug. ‘ Tasmania | Beacons- | Caught by | Maumill, Ditto | Squeezed about
Gold Mining, field descending| E. A. hips, left foot a
Co., Litd. cage little strained
|
|
i
w 26 Aug. | Briseis Tin | Derby | Reaching | Chick, Arthur| Ditto | Shoulder
Mines, Ltd. ggrpzece John dislocated
\
and over-
balanced
26 Aug. | Tasmania | Beacons- | Run into by| Lock, Henry | Ditto Bruised on ribs
(égldl?:&mng field abt_ruck under right arm
‘! - ' wheeellgg by
another
man
24 Sept. | Briesis Tin_ | Derby Fall from | Wilkins, Ditto | Blow onhead,
Mines, Ltd. stage Arthur causing
Henry unconsciousness
‘ - | for a short time

District for Year 1908— continued.

1' Bruised side ; ap- | Had, with his mate,

P

Particulars.

e ——— —
-

d ! Slight cut on head| Was sending mullock down

ot on lath,
from surface, slipped on lath,
and fell down pass, some 10 oa
12 feet, :axut;’r.mnmgtm:.lt'3 gn hea
rere injury to leg.
and severe injury Johnt:‘-onﬁ;
ed up a stage in a stope
‘bi:at off a biow ; the atagafgava.
way, and Summers fell 7 feet ;
%ot his side rather badly
fixing something at battery
Wﬁg peu:,gand at.andgnﬁ close to
rails of tram, did not hear warn-
ing whistle from rake of trucks
coming in ; was knocked down,
one truck passing over his foot,
d crushing it. 3
{ W:.: dismantling hydraulic filter,
wind blew a screen against im
causing him to fall about 8 feet ;
he was insensible for a few
minutes, suffered from shock,
and was off work for 7 weeks.
Was handling a plece_ot' timber
for main shaft it slipped, and
falling, caught, his foot, bruis-
ing and lacerating the great toe
badly.

While attempting to lift a loaded
truck on Eo tie rails at the
1250 ft. level, strained the
gsinews of his back: was 9
weeks off work as a result of
this accident.

While stoping in No. 7 Bloek,
stepped on cap which carried
away from footwall hitch ; he
fell 15 feet, and su<tained
several cuts on face, also very
severe shaking.

plungers, was caught by 1ns

tion cage which wn).s( bg?lc-

lowered slowly, got a g

squeeze across the buttocks
| and hips, also injury to left
| foot which was strained.

| Was reaching over dump race at

| open « ut face, lost his balance,

| and fell 6 feet, dislocating his

| shoulder joint; was off work
5 weeks as a result of this
accident.

Was cleaning road underground,
when his mate coming along
with a truck jamm him
against the wall ; he received a
bruise on the ribs under the
rigcht arm; was off work 3
weeks as a result of accident.

While working on a stage 7 feet
hlﬁh, he got his file fast in a
hole being drilled through gal-
vanized iron, and in endeavour-
ing to free it, lost his balunce,
and fell to the floor, striking
his head.

Was attending to pet cccks of
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LIST of Accidents in Inspecto

» Griffin's District for ¥ear 1908—continued.

Al:;:e:ft. Name of Mine.| Locality. g::i?e:'f g&;ﬁ_f o?g;‘;; ) Nature of Injuries. Particulars.
1908
22 Sept. | Tasmania Beacons- [Jumping off Herron, Married | Legbadly bruised, While jumping off a rake of
Grold Mining| field e 0 George no bones broken |  trucks shpped and fell, one
Co., Litd. trucks while truck running over his leg
in motion. before horse could be stopped :°
fortunately no bones were
: broken.
1 Oct. | New Golden |Mathinna Windlass | Moses, F. }Widower Deep gash in ‘Was hoisting 2 full bucket of
Gate G.M | handle i forehea dirt out of winze ; windlass
Co. slipped | handle slipped from his hands,
| | and striking him on the fore-
‘ ' head inflicted a deep gash.
8 Oct. | Pioneer Tin | Brad- | Carelessly | Barker, Married | Severe scalp ‘Was engaged stacking en%l:;e—
Mining Co. | shaw's going too Walter wound wood, carelessly went m
1 Creek near fire- under cover when wood was
wood chute \ sliding down chute, was struck
on the head by a piece, and
temporarily rendered um-
conscious.
14 Oct. | Tasmania Beacons— | Piece of | Brown, J. W.| Ditto | Cut on head While working in stope, No. 9
Gold Mining| field stone falling \ | severing an Block, a piece of stone fell
Co., Litd. | from hang- artery from hanging wall, striking him
ing wal on the head and cutting an
; artery ; he was off work 3 weeks.
3 Nov. Ditto Ditto Stone Fole&m Single Cut on head Wihile working in Block 201 was
rolling down William struck on the head by a piece of
rill stone that rolled down rill;

ping into | Joseph
htOlB‘ of o
10 Dec. Ditto Ditto ?}agmg
round | Ash i
i i .iiaﬁg;l’ Ditto | Jammed fingers
hlmgilng f
. - - W
16 Dec. Ditto Ditto Tlmtt;ers in | Brown, Ditto Severe shock and
giv!i:n gpvev X William cut on head
19 Dec. | New Golden | Mathinna| Pi i
pe falling | Rush i
(égte G.M. down e Sy Fggéi::glgn
shaft [ i1 step, no bones
[ broken

pjury not very serious ; he was
work 3 weeks.

i
o

Foot slip-

Broken leg

While working at 1000 feet level
his foot slipped into a hole in a
VE!atform, fggnm,i el
is leg ; not a bad fracture.

A piece of ground fell out of
hanging wall and jammed his
fingers against a set of timber,
breaking end joint of one.

One of a contract party worki
in Block 103, footwall hitc
gave way letting down several
sets of timber, Brown was
Eunad up to his waist, fan% had

_ marrow escape of bein
killed ; his injuries, howaveg
were not serious.’

W;i:m:ngq.ged 1im; g%tmm ; 8enc

ipes to surface in cage,
secure};ylraflashed ; one dro;a;ed
down shaft when braceman was
removing them, and struck
Rushton on the foot; braceman
did not see pipe slip.
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LIST of Accidents in Inspector Harrison's District for Fear 1908.
Fatal, 1; non-fatal, 17 ; total, 18.

A':::;::& Name of Mine. | Locality, I E' cc“i.;eﬂ{_ g mm e :’ o:’g;:i‘:. Nature of Injuries. Particulars,
1908, ’ -
28 Feb. | Magnet Silver| Magnet | Cage being | Cooper, Single Cut heel —
ne mov: Walter
vgithaclmt
81 ol
14 Mar. | Spray Mine | Zeehan | Fall of rock| Wyatt, Married | Injury to spine | While cutting hitch for log
eorge
17 Mar.  Hercules Mt. Read | Barring Monk:,g John | Ditto | Broken leg While working down. Result of
Mine down Andrew a shot
18 Mar. | No. 2 Magnet | Zeehan | Explosion | M‘Villy, Ditto | Burns and cuts on
: Mine Henry hands and body | | In boring struck bottom of hole
in which there was some unex-
18 Mar. ' Ditto | Ditto Ditto | E'\I.‘a;ns. Ditto Ditto ploded gelignite
5 omas
23 Mar. | Colebrook Dundas | Revolving | Gannon, Ditto | Fractured arm Struck on arm by winch handle
Mine iJufl dvlvinnuh Patrick
ndle
11 Apr. | Tasmanian Zeehan | Putting balt | Eberle, Ditto Broken Arm Putting belt on wheel while in
Smelters on wheel Daniel - motion
25 May | N. Mt. Far-| Mt. Far- | Explosion | Parsons, Single Cut eye Parsons was notified about a fire,
rell Mine rell Robert : blllt thought it was in another
ace
30 July | Oonah Mine | Zeehan Lt;.?lﬁ? Dakin, George| Married | Broken leg Lgading ore in trucks
c

00t
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Particulars.
the cap pieces off the legs

motion
}In driving home laths, knocked

|

102 103

‘M=, Inspecror Curtain (Queenstown) reports :—

Of the 21 casualties recorded, five were accompanied or
followed by death. This, unfortunately, is the highest per-
centage on this field since it became a separate district.

1. Maher's thigh was broken by a fall of side rock while he,
with his mate, was timbering a pass. In due time (six weeks)
his convalescence was well assured, when a lung complication,
arising from a clot of blood, whose origin was attributed to the
mine injury, unexpectedly set in, and trom which, briefly after
its first symptom was observed, he expired. He was a capable
man, and a statement sup lied by him shortly after the occur-
rence pointed to the fact that it was purely accidental.

2 and 3. Atkinson and Cusick, with others, were late in
the evening working overtime in one of the overburden benches
of the open-cuts, in order to make it safe for the next morn-

rnace
in slag dump a

fall of slag occurred

eaning tuyer o

Sims was trucking at the time

motion

‘While worki

him

Horse driven rn slgg pot while
f

¢l
‘Putting on belt while wheel in

Engine driver lowered cage on

Explosion of gas

: Putting belt on wheel while in

Nuture of Injurres, |
Mangled arm
Crushed

Shock

ing-shift, when from some unaccountable cause both fell off
the bench and lost their lives. At the coroner’s enquiry it was
surmised that Cusick, while bll’l’i!ﬁ down a piece of spoil,
lost his balance, and Atkinson, re m::iz his mate's danger,
attempted to save him, but failed, and, instead, went with
him. Subsequently it became generally stated that Atkinson
suffered from dizziness or some other head trouble, and boinﬁ
evidently seized with an attack at the time, fell forward, an
striking Cusick, who was a light man, occasioned the trouble.

Ditto
Both legs broken

Broken arm
Broken arm

Married
or Single.
Ditto

Single

4. Archie Frank Best, a platman at the North Lyell Mine,
lost his life by being crushed by the cage against the shaft
timbers. A mate was travelli.niewit.h him, but beyond stating
(1) that the deceased knocked the cage away prior to entering
it (which was contrary to the mine’s regulation), and (2) that

Ditto
Ditto

Sufferer.
race

Name of
Ho
Jones,
Robert

ample time elapsed for Best to enter hefore the enginedriver
moved it away after receiving Best's signal, he co give no
tangible reason how the accident happened. Best's duties gave
him control of the cage, and how he got entangled i a
mystery.

‘5. David Young, a head contractor in the substopes of the
700 feet level at the North Lyell Mme,hlost his life by a fall

Timothy, J. | Married | Burns on face

Frank

belt, Sherrin
o f | Curtin, Frank| Ditto

Accident,
on wheel
Fall P
ground an
timber
Ditto
Lowering of| Davis, Charles| Married | Shock

Cause of

of face rock. From the statement of his mate it was quite
evident both were aware of the ‘“‘drummy nature” of the
ground, but to “build” a pass directly alongside this same
ground, “chanced it,” with the result that such procedure
added another victim to the many who have lost their lives
from a similar cause.

Next in order to these fatal accidents may be taken that

cage
harness

: Explosion
on wheel

Far-
rell
Ditto

Zeehan | Putti

Mt.

of Willows Farrows, who, following the pernicious practice of
priming fuse by biting the caps on, had one exp ode in his
mouth. which, in addition to shattering his jaws, burst an
unsightly hole through his cheek, and otherwise severely
injured his throat and tongue. For some time he remained

Ditto = Putting belt| Gamble,
Datto | Fall of slag | M‘Phillips, J. | Single

Ditto | Caught

LIST of Accidents in Inspector Harrison's District for ¥Fear 1908 —continued.

Ditto

Name of Mine. | Loeality.
Vietoria-

in the local hospital, but to secure special treatment was
removed to Melbourne, where, it is stated, he fared indiffer-
ently, His last address was with his relatives at Tunnack, but
locally his state of health is unknown.

McNab, a slag wheeler at the Reduction Works, was severely
burned by backing into a Pot of molten metal, but fortunately
he has made a remarkable recovery, and is again pursuing

Zeehan Mine,
Smelters
T.M. Coy.
Smelters

Zeehan

| SBmelters

Date of I
Accident,

20 Aug.

15 Sep.

his ordinary labours at the works,

9 Nov. | Cleveland

1 Dec. Tasmanian

28 Oct. | Tasmanian
12 Nov. | Tasmanian
20 Nov. | New Mt
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Cox, a machine hand, in broad daylight walked into a mul- ‘,E_E«QE S,?-{-‘fji = g Lﬁg_’-f:g'gﬁ E,?%EEE%
lock pass at the Iron Blow open-cut workings, and was, with E8558s'=82 S8 g NS RE EEL=38%=
a broten shoulder and severe head wounds, unconscious for == g =..n..§§';-§ B E.S2 g"gigo.g .88 E}:—-E’ g
a week. SEIp B8SFT L@ 23 == ZEfE 259

These, with Fisher, a carpenter, who fell off the roof §i§a=g;:3n E'E 3-3.2-_ 5.932-.,5 E-é-ﬁ:g"é’,
at the Converters while making some alterations there, may [ . oD s, RFgdges rEe® .2
be rated as the more serious injuries that have taken place ~ E . Z8mEST 3R -F2 5 wsgESy E"E,,“?-g
dunngethe year, the remainder being of a minor and non- = EOE S, T HEsE Spma= B, 2= 9 E 2= 8.2 z
apprehensive character, compare favourably with other States, 2 42 =°2%8 o §'§'§’-5 58 z 2E5Sg33E
wel_xdthe number and occupations of the men are taken into E B_Eg“-:gzg—"g “:.“f_g;gg"é,mgﬁg:ﬁ :
consideration. AT g 022l ' dEJ88 A8 3882 oL

Of those not enumerated, a case of “gassing” took place on ! o d = 57533’3’-5 B3 2e"REEkT ~e2 3 g
the eastern crosscut of the North Lye]lgMines 1000-feet level, g ¥R Sfzm EEEZIBECErEenpR3cs g8
where a man was overcome and seriously affected for some days e So88 38855 8232282 cZEESEZZ8
afterwards. Here, again, unnecessary liberties were taken, e s - ahek T
redeemed only by the fact that the man’s mate, though some- ; & = =
what oppressed, stuck by his unconscious comrade and ecarried 2 sSg 2 B° ]
him outside the influence of the fumes, where, after raising £ %5 e 22N
the alarm, heetfrnctically colla himself. Ea ES& 53 L B

Chiefly based on medical information, it is pleasing to state = J 2B = Tt
that, bar casuals from other places, the hea?th generally of i) -3 2o =25 2
the men is good. This, however, should be expected, for, as a 4 4 £ = e £~ &g
bodlvl; they are still in their prime, many really barely out ) S > & 5 ’*.-',--?, > £S5
of their teens. Hence, while fully recognising this fact, it w - ™ 2 o ~ n
with no desire to harass those in charge that exception had to : ‘_g' s = = v AR
be taken to the quality of the air prevailing in certain ends, 8| E® P 2 @
rises, and close stopes; to%ether with dust from rock drills, 'g.!-'. B0 E =
and smoke from blasting; but to remedy these evils, in pur- © sm = = .8
suance of the Mining ulations, so tiat the evils arising Ll -4 = - % ol i
from such causes, and so notoriously known in older fields, j = =
should not get a footing here. = | = ) z

p - ik o adl . il B K ]

Ropes and Cages.—These in use receive periodical inspection, Bl of = &
and within the stipulated intervals are tested and minuted by & g = f e
the company’s officers. whereby a departmental repetition is = | = : & '
unnecessary. The ropes on the new electrical hoist at the i g a 3
North Lyell Mine are furnished with the maker’s certificate, j S = e
which states their quality and breaking strairms as 80 tons, = : ; e ' T

Explosives and their Magazines.—These are satisfactory g Sw § 2
taking into consideration the large guantities of chemical an } §.g E%:: 3 oy k=]
mechanical compounds that pass into use in this district, the ‘ g S.mSp s =]

Mt, Lyell Company’s consumption alone exceeding 60 toms, P ;5 E=ET£3 =
=
]
? % g =3 2
5| 52 o 1
g =d
’ = 323 2 g
-] s e = £
P sz g = =
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= 3
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L18T of Accidenis in Inspector Curtain’s District for the ¥ear 1908—continued,

N of Marri -
:::3.:2 Name of Mine. Loecality. g:;::" En;;.:or. o Bingel‘:m Nature of Injuries. Particalars.
1908, -
11 Feb, | Mt. Lyell M. Gormau- | Full over, | William Atkin- Married,| Concussion of | Atkinson, with others, was work-
and R. Co., ston and from son aged 47 | brain, ing overtime, and from some
Ltd. No, 1 over- years | scalp wounds,| unaccountable cause fell over
burden ribs and right | the bench,a distance of some
beneh urm broken 120 feet, and was killed.
11 Feb, Ditto Ditto Ditto William Cusick| Single, | Fractured skull | Cusick was mate with Atkin-
! aged 28 | and lacerated | son, both men being workin
| years | brain er. ltis believed Cusie
| fell first, Fut from what cause
there was no evidence to
} show how it happened. Death
I ensued three days later.
18 Mur, Ditto Ditto Fall down a Robt. J. Cox |Single, | Concussion of |Cox, when returning from crib,
surface aged 24 | brain and right| in broad daylight, walked into
' mullock- years | collur-bonefrac-| the pass and fell about 40 feet.
puss tured He was unconseious for some
time, but he has made a good
Tecover: .
31 Mar. Ditto | North | Fell 40 feet | John Thomp- | Murried, Severe shuking 'Thompson wus assisting to land
Lyell | through a | son aged 33 and bruised timber on the 5th fluor of No.
timber- years | body, but no| 14 workinfla:, and while
ctute off a bones broken 5]9; &ted p:d? ut: n“lt; ﬂogr
chain sling “or sli; rough the
sling. \ﬂ'ep recovered 8;md is
w e 5
2 April Ditto Ditto Fall of rock | Benj. Krull Married,| Severe bruises on| Krull, with his mate, was
in No. 15 aged 48 | back, loins,and| engaged timbering when the
winze years | side piece came -uway. He re-
covered, and has resumed work.

‘ laApr‘il.

901

Ditto | Ditto Premature | William Cotter| Single, | Right hund shat-| Cotter stutes that at the ime he
o ymmni aged 22 tered, necessi was prepuring char and
bt years | ing amputation | while inserting the into
k. . ?in thumb and | detonator it exploded. He hus
» : £
y itto Ditto :::_::i::ed by Aﬁc;lte Frank | Single, Sevegr:lr; crushed B;:n\\?n:d p;?;:;n. und, cont
agaiusgt (:I:g» aged about the head | 1o instructions, ute:nptedmz
ot 5 i and shoulders enter the cage after huving
e signalled it away, with the
v = 2 mw::t e(:Ihm he was caught and
i ) eru
0 :t;x:au Sggri?lcrko o F?gnck H. Crushed left hand Wri;hi, :ﬂo d:M Zbu ler, while
e pe right that necessitated) waiting at the m!n ins to
siputation despatch the next bucket, sus-
tained the injurief stated,
through the grip of the pre-
ceding bucket becoming dis-
engaged from the baul or run- =~
i . ning rope,  His condition und S
une itto | Nﬂ;‘eﬁl Premlatqre Willows Far- Top and bottom F:r?':;m\:’::mr:w u'l:rk':“‘:n- d
| :‘x y?ilg:;te row jaws of lefi | of char ,’? az:;n Iogpﬁmr:l:‘.;:e
| i , | cheek fractured,) fuses aggizted the general but
| = bl | - with lacerated | dangerous practice of biting
| i | tongue, throat, | thecap on to the fuse, with the
; und roof of | foregoing stated result. He
| , mouth lett the local hospital for treat-
| ! meut in Vietorin, but his pre-
s i " I sent condition and whereabouts
une | Ditto G;:::sn- Jn::}nrﬂpdl::ya Clyde Langdon Bruised about L:;;;;lu J:)i}r:::"obtainin a plac
! w: :. - groin, buck,aud| of mtet’y, thoughtlensﬂr I:ft i::
! o, | abdomen and sustained theinjuries stater.
| e . They were not serious, und he
' L I| early resumed work, -

4]
——— et




LIST of Accidents in Inspector Curtain’s Distriet for Year 1908—continued.

A‘::;;g;i Name of Mine,| Locality. fx;::: g ::g;‘;f‘e Nature of Injuries. Particulars.
1908. ]
13 June | Mt. Lyell M.| Queens- | While emp- | Percy J. Butler Single, | Right leg broken Butler was employed as a
and R. Co.,| town tying a bar- aged 14| above ankle “pipper” at the converting
Ltd. row fell yeurs works, and while emptying a
over an barrow it overbalanced, and he
embank- E;ng with it, fell about 20
ment t, and sustained the injuries
herein stated. He is again
working.
23 July Ditto North Fall of David Young | Married, Severely crushed | Young was the leader of a large
Lyell und aged acrossabdomen | contracting party, and while
from work- 31 engaged timbering an ore- =
ing face of years chute a slab of schist that &
substope at was known to himselt to be
the 700 -it. “drummy” fell away, and
level killed him. :
15 Aug. Ditto Queens- | Fall from | Jomes Fisher |Married, Lacerated left | Fisher, u curpenter, and others
town roof ot aged eyebrow, were engaged on the roof
converter’s 45 bruises, and making somealterations when,
shed years | shock gtep :f on the galvanised iron
t.lmtg1 been rendere | slippery
by a heavy frost, he lost his
balance and fell about 20 feet.
He is again working.
4 Sept. Ditto | Gormans-| Fell from | William Gar- | Married, Fractured Garwood was raising the end of
ton 11 to ITa. | wood aged olecranon or a sleeper with his “ beater,”
bench, a 28 “funny bone” | and the latter slipping caused
distance of years | of elbow him to overbalance and fall as
33 feet : described. He left the district
for further medical advice and
g . has not returned.

19 Sept. i Fell 20 feet Sprained or Mason was a trucker, and while
Lyell down an George aged ricked knee proceeding to his work on the
unlighted | Mason 20 n.ceompuniet,i by| afternoon shift ina ivertently o
and un- years | a general took the g turning or
covered shaking direction and fell down the
puss manway leading to No. 14
stope. He returned to work
) on t ‘e 15th October.
21 Sept. Ditto Gormuns- | While barr- | Jobn Quayle | Married, Nose broken | Quayvle, a member of an emer-
ton ing down u aged over bridge Eem:y gang, was retained after
picce of 28 ours in order to make the -
ﬁrmc ore, years workings sufe, and while doing ’
ell on 80, in & most peculiar manner,
crowbar met with the accident us here
man was described.
. using ;
29 Sept. Ditto North Fell down a | William Single, | Dislocated left | O'Brien’s duties necessitated his
Lyell mullock Joseph aged shoulder keeping the required mullock- 2
chute man-| O’Brien 23 chutes open, and whie so =
way years en he tell off the timbeis

and sustained the injuries that
incag.cita.ted him for four
wee

10 Oet. Ditto Gormans- | Struck by a | William Single, | Shoulder and Bushell's chief duty was that of
ton piece o Bushell aged back bruised, an-der-monkey on bench Ve,

i ore that 30 that necessita- ut while performing other

came away years | ted his re- services a piece of ore thut was

from an moval to shot out of & derailed or over-

upturned casualty ward | turned truck from the bench

wagon above struck him. Pneumoniu

supervened, which made his
case serious, He recovered
and resumed work.




REPORT ON SHALE DEPOSITS IN TASMANIA.

1. Tasmanite Shale.—The oil shale of the Mersey district,
which was formerly called dysodile, occurs associated with coal-
measure sandstones in the Latrobe area in the basin of the
River Mersey. It seems to have been recorded first in 1852,
when it was reported to the Royal Society of Tasmania. The
first analysis of it was made by Professor Penny, of Glasgow,
who reported as follows :—

Resinous matter .................. 2604
SBand and clay ....cc..ccoviiiiinne 69-83
%y‘rites ............................... 2:76
it a2 A TR S 1-37
100-00
He also stated a proximate analysis as follows :— .

Volatile matter ..... ......... 20-41
Fixed carbon .........ccceeerransenns 550
e e SRR Ao T 7120
BUIBNUE b s ansakess 0-73
ST S T R 2-16
100-00

In 1861, Mr. Charles Gould reported officially thut, the coal
measure beds are permeated by the resinous particles of the
substance, and he referred to this as dysodile; but Professor
A. H. Church, in 1864, gave the shale the name of tasmanite.

In 1876, Mr. E. T. Newton proposed the name tasmanite for
the shale, and Tasmanites punctatus for the spores (or plants
to which they belong). TB& gize and form of the seed-like
bodies or sacs were considered by him to indicate that they
are more nearly allied to Lycopodiaceous macrospores than
to anything else. .

E. A. Newell Arber (Catalogue of the Fossil Plants of the
Glossopteris flora, Brit. Museum, p.176) in 1905 regardad it
as hardly necessary to retain the name Tasmanites punctatus.
He says there is no doubt that they are of the nature ot spores,
although of w?t. particular tyfe of plant there is no evidence
to show. They can, however, ha rigi
since lz;eopoda are unknown at present from Australasia in
association with the Glassopteris fauna. )

The layers of shale wear the aspect of a light-brown or yel-
lowish brown sandstone, charged with minute resinous-looking
flattened discs, Marine Permo-Carboniferous fossils (Spirifera,
Productus, Avieulopecten, Cardiamorpha, Pachydomus, Platy-
schima, Pleuretomaria, Pteronites) are recorded from ti "
They are just below the Tasmanian upper marine Permo-Car-
boniferous beds, and correspond approximately with the Mer-
sey coal measures, though their precise relations with the

rdly be of Ly ean origin, -

i,

known coal seams in this basin have not yet been settled.
The neighbouring coal seams probably lie beneath them.

The known shale area comprises a strip of country about
6 miles long by 2 miles wide, fying to the east of the railway-
line, between Railton and Latrobe. One thousand three hun-
dred and five acres of this are held at present for shale-mining,
and 931 acres formerly held are at present vacant. About a
m}unre mile has been B't;oved bg shafts. At the southern end
of the field, north of Railton, B99 acres are held in the name
of F. E. Hedditch, where, apart from two small upper seams
of inferior igahty, a 4-ft. seam of good quality has been
proved at a depth of 28 feet from the surface. At the north-
ern end of the area, about a couple of miles south of Latrobe,

acres are held, in the name of G, T. Bastard.

The Mersey River has intersected the shale area, and at one
Rlnace a bed shows in the bank for a thickness of 6 or 7 feet.

outerop has also been noticed up to 9 feet in thickness.
Several of the exposures are at different levels, and are con-
sidered to belong to more than one seam. At many points
the beds can be worked by open-cut; and where underground
mining is necessary, drainage will be eagy, as the s are
higher than the river. It is probable that the area in which
the shale beds occur is more extensive than is at present
known. It is intended to have a departmental examination
of the district made l;lmri;l{;Il WL

In 1902 the Tasmanian Shale and Oil Syndicate, originating
in South Australia, caused some exhaustive experiments to be
made by Dr. J, G. A, Black, M.A., and Mr, T, Esdaile. The

" sulphur and refractory bitumens contained in the shale were

removed in the experiments without difficulty, and were
declared as forming no obstacle to the successful extraction of
the oil. Dr. Black reported results from various outerops as
from 44 to 65 gallons of crude oil per ton. Mr. Esdaile says
that the tests indicate an average richness of 60-2 IE:M of
oil, per ton of shale, sp. gr. 0-931. He states that the specific
gravity of the crude oil is about ‘932, as against ‘892 of the
parallel oil of the Scoteh shales.

The following tabular statement of oil products obtained by
testing 144 ozs. (troy) of crude oil, equal to about 89% lbs, of
good shale, by Esdaile’s No. 2 method has been published
and will show the nature of the oils which can be extracted
from the Mersey shale :—
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The analyses which were made in the Black and Esdaile

3
~u B 0 oo experiments show 64 per cent. lubricating oil, 25 per
oS ? 8 € § RFEEI é cent. lghting oil a.lzad 11 per _cent. x benzine apnd
233 ©® © APOAERR | B benzoline. T richness of the shale (1 ton of it
3 & | ] o jelding as much crude oil in these experiments as 2} tons of
shale), combined with the low mining costs (1s. 6d. to
g & 2s. per ton of shale, equal to 6s. to 10s. per ton of crude oil)
2 Bl o b s and proxlmxt{e to_port, indicate conditions favourable to a
ghy :,g“-' P g Py Py 2 P Pl successful enterprise, provided that an extraction method
3-:3 a 3% %%‘é%é%é / involving moderate working costs can be applied.
2 SER ~adaass j ' 9. Kerosene Shale or Cannel Coal.—About 16 miles south of
TR
é:‘:‘ 3 ' Wynyard, an outcrop line of coal seams stretches for_about
%‘l mxl:s lnori:,_h-eagsi'. and thgoulgh-vye:t, fbe;weeln the .}'I%s::e and
L @ . owerdale rivers, in arish of Preolenna. seams
g 'E T R M Pl ‘ are in a series of sandstones and clays, approximately 250 feet
- g"" L ﬁ‘::‘:":":’:" : thick, which are known as the lower Soal measures of the
7% s @® § 2 § §g o , Permo-Carboniferous system in Tasmania. One of these seams
S‘E“ B g amo - ) is 20 inches in thickness, and is made up of kerosene shale
> £ : 6 inches, bright coal 9 inches, splint (?) coal 5 inches. The shale
_ y , is black: has a pitchy lustre_ conchoidal fracture. and is char-
& . l & [ acteristically tough and sextile. Samples assayed in the Tas.
gyt e x s22ISE : manlirsn Government laboratories yielded the following
s I~ o8 == -+ resu — .
" gi §0 sk $ £33 Fixed Carbon. Gases, &c, Ash.  Moisture.
e A0 il simassbansins s abh o a0 76-2 2:3 05
e T e iy o 23-2 71-6 41 11
2 L (3] - - %
8 ﬂ.§ - % §§§8§Ed Samples have also been assayed in the New South Wales
E_é: E e el C:§ Government laboratory, and yielded results as under :—
B A e "L Ry 9851 6732 292 125
£%3 | = = $838§% = :
= o = = - — g g
The Launceston Gas Company tested the illuminati ower
. | of the gas yielded by the Ppreo enna shale, which provl'ﬁl;o be
R X ©° RAPRRRZ | S about double that of Greta coal. The result extended beyond
SE2 s e 3 §§S 825 |2 the limit of the photometer scale used, and was estimated as
g"‘g Bl QR TR S | P i | approximately 40 candle-power per gas referee’s burner. The
hEa ] | extent over which this seam exists has not been proved by
) | boring or mining work. Theshale is only known at two points,
2 e e Fereeh e ot >
= ;,a § § §§§§ § ﬁ allow these seams to be wor proﬁtaﬁly until the trans?ort
% 2 ‘ G h e R | & uestion is settled by the construction of a tramway-line from
¥ P e i et L the coast. Parliamentary sanction has been given for a sur-
;feylcgm: lil::t frothu‘ll'n::ct to ll'lowen]!‘a;.le. , when f:l:ﬁhgr
Hi T S S ST acilities exist in this direetion a wor rogramme e
© %§ L Bas 210 brought within the range of proﬁt.ablensisgman. The sub-
£ 2 .F 1.0 gtance. strictly speaking, appears to be neither shale nor
8% g cannel, but is rather intermediate between the shale-cannel
.§ =} . 8 2 J :
2522 . 2 gr:up a:alw l:lﬁ::;n%qi coal, and would probably produce ben-
B~ - i zenes ra ils. :
] A =0 "é 295328 - =
= Sw BE8E—SS5 Barn Bluff.—A somewhat similar coal to the preceding
T -g -] ‘E‘SFE B exists in fragments near Barn Bluff, 45 miles from the north
E g5 8 g 88 o;g 2e coast. The seam from which the pieces have been derived has
© 53 mEEETEE not been located, but it doubtless exists somewhere in the
8 2 & i‘;: E g vicinity. Mr. W. A. Dixon, of the Technical College Labora-
= — —
§ ®EBsgcsss
O S ZZzzzZEz
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tory, Sydney, considered that it would yield far more tar than
oils, which would be difficult to purify. He says, “It is not a
cannel from which oils are not made, and not a shale from
which they are.”

The proximate analyses which have been made of this coal
at different times are the following :—

1 2 3 4 5
Analyst ......... J. 8harpe, W.F.Ward, J.C.Newbery, W.A Dixon, Average
Ballarat, Hobart, Melbourne. Sydney. analysis.
Water oo 030 04 trace none 02
Ash .ioiicnininnes 280 42 605 4-12 43
Volatile Hydro-
carbons ...... 5500 511 5420 50-86 528
Fixed Carbon ... 41°90 443 3975 43G9 424
Sulphur ......... trace 08 not 1-83 07
determined

In Petterd’s Catalogue of the Minerals of Tasmania, the
name “ Pelionite” is suggested for this variety.

Mr, W. F. Ward, the Government Analyst, obtained 92
Eallons of crude oil and tar per ton by very slow distillation ;
ut no investigation has %et been made in the direction f

establishing the commercial value of the substance as an oil
producer.

W. H. TWELVETREES, Government Geologist.

OUTLINES OF THE GEOLOGY OF TASMANIA.
By W. H. TWELVETREES, Government Geologist.

—_—

Tasmania is the separated southern terminal of the
Australian Contipent. The western half of the island
consists of folded Pre-Cambrian and early Palmozoic strata,
moulded by denudation into high ranges with crests
between 3000 and 5000 feet in height. 'I%w central table-
land and eastern borders are composed of more or less
horizontal beds of late Palmozoic marine strata and Meso-
zoic sediments, relics of the vanished Gondwana Land.
Denudation has exposed huge sills of diabase in these, now
crowning the high plateaux and mountains in that part
of the island. The plateaux are known by the name of
“ tiers,” and sink by successive faults to sea-level on the
east coast. Tertiary fluviatile, lacustrine, or estuarine
drifts occupy the floors of the broader valleys, and fill old
stream-channels which are now concealed by flows of
basaltic lava.

The great movements of igneous material leaving their
mark upon the present configuration of the land have been
acid and sub-acid irruptions in Cambrian times. the con-
solidation of gabbro and granite in the Devonian, the
intrusion of widespread diabase sills at the close of the
Mesozoic, and the effusion of basalt lavas in Mid-Tertiary.

In Pre-Cambrian times Tasmania appears to have been
beneath the Algonkian ocean, which received its sadiments
from continental land to the west. The surface of the
deformed Algonkians was subsequently exposed, and fur-
nished material for the Cambrian sediments, which in their
turn were eroded and redeposited in the Ordovician and
Silurian seas under which most of the present area of the
island lay. In the Devonian, land surfaces must have
prevailed, as mo marine strata of  that age are
recognisable, and in the Permo-Carboniferous and
during the Mesozoic a partial land connection with
Australia continued, with shallow waters of a retreat-
ing sea. During the Cretaceous, Tasmania was still con-
nected with a part of the adjoining continent, but after
the close of that period a separation occurred. Subse-
quently the land connection was restored, to be again
broken, since which time insular conditions have continued.
The last land bridge across the straits is supposed to have
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been between Wilson's Promontory in Victoria, and Cape
Portland in Tasmania, vid Flinders Island, and the Kent
Group:. It is estimated that an elevation of 300 feet would
lay dry a strip of the present sea-bottom between Victoria
and Tasmania.

The difficult features and inaccessibility of the unin-
habited mountainous parts of the island have greatly
impeded geologic research. It has, however, been possible
to settle the stratigraphy of a large portion, though the
lower Pal®ozoic strata and the Pre-Cambrian schists still
require further study. The following systems or groups
of systems are recognised : —

I. Pre-Cambrian.
II. Cambrian.
III. Ordovician.
IV. Silurian.
V. Devonian.
V1. Permo-Carbonifierous.
VII. Mesozoic.
VIII. Tertiary.
IX. Quaternary.

I.—PrE-CAMBRIAN.

Strata belonging to this group of systems come to view
in the western, north-western, and south-western parts of
the island. Whatever horizons may be established for the
great breaks in this group, the known Pre-Cambrian rocks
developed in Tasmania belong to the upper divisions, called
Algonkian by the United States Geological Survey, and
comprising dominantly rocks of sedimentary origin (Pro-
terozoic of Chamberlin and Salisbury). The Archzan or
lower series, comsisting of granitoid rocks and igneous
schists, has not been identified in the island. A solitary
boulder occurs at the 29-mile peg on Innes’ track from
Liena to Barn Bluff, having a distinctly Archan facies,
and it may be that the Arch®an rocks will be found in the
neighbéurhood. Up to the present no discovery has been
made.

The Algonkian is extensively developed. It forms the
platform on which the Cambrian strata have been laid
down, and wherever its upper boundary is exposed, rocks
of the Cambrian system are i unconformable juxtapo-
sition. Tts lower limit has not been seen. but naturally
the basal beds must ultimately rest upon rocks belonging
to the Archzan complex. No organic remains have been
found in them. In some parts the metamorphism is suffi-

3 b

ciently intense to obliterate all traces of any' life forms,
while elsewhere the deformation and alteration have been
slight and the rocks have the aspect of merely indurated
or crystalline sandstones. In general the Algonkians con-
sist of schistose quartzites, quarzitic, sericitic, and occa-
sionally argillaceous schists.

The possibility of subdivision of the Algonkian is ren-
dered likely by the discovery of what seems to be an upper
horizon, indicated by bedded quartzites lying nearly hori-
zontally upon the normal strongly-folded quartzitic schists
prevalent in the valleys of the Franklin and its tributaries
near the Raglan Range and Frenchman’s Cap.

Denison Zone.—The largest continuous development is
in the west and south of tie island.  Lofty schist ranges
in parallel north-and-south lines traverse the coun-
try west of the King William and Denison Ranges
and Mt. Wedge and the area in the south-west
between the New River and Port Davey. These schists
form the Raglan and Collingwood Ranges, the
Frenchman’s Cap, the greater part of Mt. Arrowsmith,
the lower slopes of Mt. Gell, and the Loddon Range. From
below the conglomerates of which the Denison Range is
composed, and which strike N. 209 W., quartzitic schists
rise with a north-easterly strike, and the same general
bearing (with numerous local variations) prevails through-
out the whole of the schist country further west. The
eastern boundary of the schists is prolonged south of the
River Gordon, west of the Wedge River, and then in a
direction sast of south to the south coast west of New
River. The mica schists of the Collingwood River valley
are intersected by dykes of garnet-zoisite-amphibolite.
Three occurrences of this rock lie between the intersections
of the Balaclava and Cardigan rivers with the Collingwood.

South of the Gordon the dominant strike of the schist
is between N. 5° and 30° W., and this is also the case in
the Port Davey district.

Cox’s Bight and Port Davey.-—Schistose quartzites and
micaceous schists are pierced by tin-bearing granite at
Cox’s Bight, at the southern end of the Bathurst Range.
The bight is 6 miles across, and is divided into two bays b
a small promontory called Point Eric, which rises to a pe
160 feet above sea-level. This headland consists of alter-
nate layers of micaceous sandstone and saccharoidal quartz-
ite, contorted and dipping at low angles to the south-west.
The strike of these is north-north-west to north-west, and
this is the general strike of all the schists and quartzites in
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the locality, excepting in the range of dark schists in the
eastern bay, where the strike is about north and south.
The junction with granite is observable at the neck of the
Point Eric promontory, and the igneous rock then forms a
spur with rocky knobs rising north from sea-level to 600
feet, where it again junctions with quartzite, which con-
tinues to the summit of the Bathurst Range, 2800 feet
above sea-level. Cox's Bluff Range is a high headland
(about 1000 feet.g, forming the western horn of the bight,
and consisting of dense white quartzite, like many of the
bluffs which jut out on this part of the coast, with bare
snow-white crests visible for many miles.  The white
quartzite of Port Davey has long been assumed to be of
Pre-Cambrian age. This series of schists and quartzites
continues westwards to South-West Cape, and eastwards
to the high land west of the New River.

Barn Bluff and Dove River—The country round Barn
Bluff consists principally of foliated quartz schists with a
general east-and-west strike, or slightly north of west and
south of east. Micaceous and argillaceous schists are also
present. This Pre-Cambrian country continues as far
north as the Dove River.

Ulverstone and Forth—At the mouth of the River
Leven, quartzitic and sericitic schists and schistose con-
glomerates, with beautifully stretched quartz pebbles, are
well exposed along the beach eastwards as far as Button's
Rivulet, where they are covered by basalt of Tertiary
age, with a general strike of N. 109 E.; and westwards
past Pienic Point to halfway across Barkworth's Bay, west
of Goat Island, where their junction with the overlying Dun-
das and Leven Cambrians 1s hidden by a flow of lava. The
striped slates and breccia a little further west appear with
a strike of from N. 15° to 25° W., showing their strongly
unconformable position on the Algonkian schists. The
schistose conglomerates at Goat Island furnish classical
examples of dynamically deformed pebble beds, the quartz
pebbles being stretched into lenticles and long narrow strips
without fracture. The strike of the schists west of Goat
gla.nd ranges from N. 12° to 30° E., with a north-westerly

Pp-
At Hamilton-on-Forth a picturesque river gorge ex
the ancient rocks bemeath a thin covering of Tertiary
basalt, which occasionally assumes a felsparless or lim-
burgitic facies. To the morth-west of the township crags
of saccharoidal white quartzite overlook the river. This
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is bounded on the west by the basalt. Further south
along the road there emerges from below the basaltic sheet
a small exposure of serpentine about a chain wide. The
next body of rock westerly is micaceous quartz schist strik-
ing N. 10° W., and dipping south-west. South-east of
this, and on the same strike, is a belt of garnetzoisite-
amphibolite with a north-westerly bearing. This is suc-
ceeded on the west by mica schist and micaceous quartzite
with strike of from N. 10° to 30° W., and a south-westerly
dip.” The schist is sometimes graphitic. Further south
intrusions of porphyroid occur, and the Algonkian plat-
form sinks below the Cambrian slate and breccia series.

Rocky Cape.—A series of quartzites and quartz schists is
exposed along the north-west coast of Tasmania from
Jacob’s Boat Harbour west of Wynyard to Rocky Cape,
which forms a promontory on the east side of the bay
extending to Circular Head.

The Rocky Hills form a high range of massively bedded
quartzite, which trends south or a little east of south from
the coast to about a mile south of the main road, when
it sinks rather abruptly, and subsides in the country which
extends south across the Arthur River towards the Heazle-
wood and Long Plains. Immediately west of the Cape are
contorted quartz schists, which are a part of the complex
of schists and quartzites which succeed one another on
this part of the coast. The strike of the quartzite at
Rocky Cape port is north of east, and of the curled schist
west of same N. 80° E. The quartzite here is coarsely
bedded and not schistose.

The same series extends eastwards to Jacob's Boat Har-
bour, where the strike is north-west, with a north-easterly
dip. ]

Rocky River Schists—This formation is met with on the
Waratah-Corinna-road, at 26 miles from Waratah, and
continued to 31} miles with a strike of about N. 100 W.
and a north-easterly dip. The observed width of the belt
is about 14 mile. On the east it is bounded by the Long
Plains series of quartzitic, sericitic, and graphitic schists.
The country to the west has not been closely examined,
but slate and quartz schist oceur in it. The Rocky River
schists continue north-west for 10 miles to the Savage
River, and perhaps 3 or 4 miles further north. For this
distance they maintain their lithological characveristics,
and at intervals expose their characteristic ore outerops.
These comprise large lemses of magnetite and hematite,
with a variety of associated minerals—gold, silver, copper,
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pyrrhotite, pyrite, barytes, arsenide and antimonial sul-
pharsenide of nickel, cobalt molybdate, asbestos, siderite,
dolomite, calcite, arsenopyrite, &c. Omn each side of the
ore-bodies, and separated i{‘!;m them only by bands of more
siliceous schist, are the amphibolitic schists of this zone,
which are sometimes gneissoid and fissile, sometimes typi-
cally foliated, or compact, or granular with irregular frac-
ture. Smooth tale-like schists are frequent. The elements
forming the amphibolite are a rather fresh-looking acid
plagioclase in large plates, a green amphibole, sometimes
decidedly bluish-green in thin section, with the extinction
angles of common hornblende; apatite in large formless
crystals; quartz; and much epidote. The rock obviously
belongs to the amphibolitic crystalline schists, and possibly
was once gabbro, the pyroxene of which has been replaced
by hornblende and the basic felspar transformed into more
acid felspar and quartz. The presence of nickel ore and
the frequent development of serpentine in the joint planes
of the rock harmonise with this supposition.

At the junction of the Whyte River with the Nine-Mile
Creek, where some copper ore mining has been carried on,
this zome contains actinolite schists.

Long Plain Schists—The rocks on the Long Plains
between Waratah and Corinna may be placed in the Pre-
Cambrian. They comprise sericitic, graphitic, and quartz
schists striking a little east of north. A good deal of
loose gold has been obtained from the creeks north of the
plain (in nuggets up to 5 ozs. in weight), as well as from
the angular hill detritus. Gold in ragged, spongy, and
crystalline forms has been obtained from softened zones in
the schist. :

Asbestos Range.—This is a majestic linear range 5 or 6
miles west of Beaconsfield, terminating northwards in pro-
montories at Badger Head in Bass Straits. No asbestos
has been found in it. The range has been so named from
its lying immediately to the west of the Anderson’s Creek
belt of serpentine, in which veins of chrysotile or serpent-
inous asbestos exist. The serpentine intrusion obscures the
junction of the schists of this range with the Cambrian
grits and sandstones of the Beaconsfield district.  The
rocks of which the range is composed are micaceous schists,
slates, and grits, striking N. 10° to 20° W.

Ore-deposits in Pre-Cambrian Rocks.—Ores of copper,
antimony, and lead occur in the schists at Port Davey,
copper and nickel ores (with gold and silver) in the Rocky
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River belt, gold in the Long Plain schists, and dissemina-
tions of copper ore in dykes traversing the quartzite at
Rocky Cape and Jacob’s Boat Harbour. Gold has been
found in sericitic quartzite at the Gell River, 19 miles
north of the Great Bend of the Gordon, and has been
reported from several points in the schist area. Copper
ore occurs in the Asbestos Range schists, and in quartzite
and actinolite rock at Barn Bluff.

II.—CAMBRIAN.

The base of the system, where observed, rests uncon-
formably upon the upper Pre-Cambrian rocks, which were
subjected to foliation and erosion before the overlying
Cambrian strata were deposited. Recent information has
shown that the clay slates and breccias which in carly
literature were called Cambro-Silurian, and more lately
Cambro-Ordovician, may be regarded as belonging to the
Cambrians. The West Coast conglomerates, the schistose
porphyries of the West Coast Range, and the felspathic
schists of Mt. Lyell, about which uncertainty has been
felt for a long time, may be almost certainly placed in the
same system.

The grouping of the beds in the Cambrian is somewhat
provisional at present, as investigation is still proceeding,
but the following groups have been recognised : —

(4) Dikelocephalus sandstone at Caroline Creek and
the Florentine.

(3) Discoidal sandstone in the Loddon River valley
and at Caroline Creek near Dulverton.

(2) Tubicolar sandstone at Middlesex, Five-mile Rise,
Mt. Claude, Lemonthyme Hill, Black Bluff,
Zeehan, Loddon River Valley.

(1) Conglomerates, pebbly sandstone, and quartzite
on the West Coast Range, Mt. Zechan, the
Thumbs, Denison Range, Railton, &ec.

Incertae Sedis.

(a) The Dundas slates and breccias, the Dial Range,
and Leven slates, breccias, tuffs, and porphy-
roids; the felspathic porphyries of Mts. Lyell,
Jukes, and the West Coast Range generally.

(b) Slate and sandstone at the Needles and in the
neighbourhood of Mts. Mueller and Wedge.
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(1) Conglomerates.

The great Denison Range flanks the valley of Rasselas
to the west as one proceeds north of the Gordon Bend.
First comes its southern offshoot (Mt. Wright), which forms
a high wall on the west for about 5 miles, and then the
main ridge of the Denison in continuation of the Thumbs
and the mountain north of Clear Hill comes to the front
and rises above the plain in lofty peaks. The western
face of this range is composed of crystalline and pebbly
sandstone, weathering into a visible conglomerate, the
small pebbles of quartz showing on the weathered sur-
faces. These beds are succeeded to the west by strong
bands of medium-grained and coarse conglomerate, which,
with beds of sandstone, continue to the summit of the
range. Behind these are quartzites, dipping conformably
below them. Still further west are similar alternations.
The whole forms the basal formation of the Cambrian sys-
tem, striking N. 30° W., and dipping 45° to 50° north-
easterly. The beds plunge below the Ordovician lime-
stone on the east, and transgress the Algonkian strata on
the west. The latter strike east of north. At the junction
of the systems is a basal breccia bed composed of large
angular stones of quartz and quartz schist. This is the
lowest bed which has as yet been noticed in the Cambrian
system.

No essential distinction can be made between these
conglomerates and those of the West Coast Range. The
serios extends as far south as the head of the Florentine
River. The general colour of the conglomerate is white
or pink (reddish where fine-grained), and the pebbles are
of quartz and quartzitic schist. Such conglomerate appears
on nearly all the mountains of the West Coast Range, aud
on many in the north of the island, such as Valentine's
Peak, Mt. Roland, &c. Tt exists near Railton behind the
Cambrian beds. It underlies tubicolar sandstone at Mt
Zeehan, and is associated with similar sandstone at Black
Blufi. It forms the footwall of the felspathic schists at
the Mt. Lyell Mine. It underlies Ordovician limestone
at the Upper Blythe. The steadily growing evidence seems
to require its inclusion in the Cambrian system, though
it has hitherto been considered as being of much younger
age

which form the Cabbage Tree Hill at Beaconsfield, pass
below the Ordovician limestone in the eastern part of the
township at an angle of 45° to 50° to the north-east.

The beds of quartz grit, conglomerate, and sandstone,
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The strike of the beds is north-westerly. A i
- - 5 & f

at st.(l:a junction foi’ the two systems hel:\e.y prifned
me casts of orthis have been found in the whiti

sandstone of the Cabbage Tree Hill; and on th: s:.rfa::ﬂ:

of light grey slate from the Tasmania and Salisbury Mines

undetermined markings and tubular forms have been

found and referred to planolites and fucoids.* The term

p;;nohtgat cob:ers various obscure cylindrical impressions

supposed to be casts of the tracks of i

the surface of sand or_mud.mc L

R (2) Tubicolar Sandstone.

is is a white crystalline sandstone seen in t iddle-
sex and Mt. Claude districts, at Zeehan, and in t]lllz i‘:ggtl;::
River valley. It is known locally as “ pipe-stem rock,”
from its abundant fossil forms, taken to resemble the stemn
of an ordinary clay pipe. These are sometimes straight,
sometimes slightly curved. Sometimes they lie parallel
with the bedding, sometimes vertical. Their forms
project from or lie in relief on the weathered surfaces of
the rock or stones, but their substance is wholly made up
of quartz grains, and no signs of structure can be detected
even by microscopic examination. Any name given to
them must be entirely conjectural. They may be worm
tracks, or possibly the fillings of dwelling tubes constructed
by some tubicolar annelid. For the present, the rock car-
ries the non-committal name of tubicolar sandstone. It
plainly forms such an excellent stratigraphical horizon
that its relations with its associated beds are important
for ’}‘a.s.ma.nia.n geology. g

Silurian fossils have been collected from the Bel
and Five-mile Rise districts, but the stratigraphy Lﬁ'.(i:::
areas has not been worked out closely, and for
a long time the tubicolar rock has been believed to be
of Silurian age: but recent investigations lead to the con-
clusion that it must be Cambrian. It directly overlies
the basal Cambrian conglomerate at Mt. Zeehan. These
tubicolar forms have been found in the Cambrian con-
glomerate of Mt. Lyell Peaks. The rock is associated with
\Criglal::n?i?n co;glomerable: at Black Bluff; it underlies Ordo-
estone on i i
b the eastern side of the Forth River
(3) Discoidal Sandstone.

_ In the valley of the South Loddon the tubicolar rock
is overlaid conformably by a whitish aa.ndston;:mw&;.ich is

* By Mr. R. Etheridge, Jr.
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argsd with impressions of a peculiar discoid form, in
zIIIJpaga.rance somevI:ha,t, resembling encrinital stem segments.
Similar forms, though much smaller, occur in a thin bed
in the Upper Cambrian sandstone on the railway-line at
Caroline Creek. It may be added that in the valley of
the South Loddon River, the tubjcolar sandstone overlies
unconformably the Algonkian schists.

(4) Dikelocephalus Sandstone.

Yellow friable sandstones, grits, and claystones, with
the Dikelocephalus fauna, underlie Ordovician limestone at
the Railton lime quarry; and the same series of beds
crosses the railway-line at the Caroline C‘regk, 2 mJlgs
north-west of Dulverton Siding. The following organic
remains have been obtained from these beds:-—Dikelo-
cephalus tasmanicus (Eth.), Asaphus sp., Ophileta sp.,
Ptychoparia stephensi (Eth.).* A univalve, referred by
Mr. Etheridge to Raphistoma, has been found in the
Cambrian beds behind the quarry. All these beds strike
north-west and dip south-west. In the south of the island
on the west flank of Mt. Stephens (Tim Shea locally) in.the
Florentine Valley, belts of yellow claystone and soft sand-
stone have yielded another form belonging to the same
genus of trilobites, viz., Dikelocephalus florentinensis.

(@) Dundas and Leven Slates and Breccias, dc.

Green and purple slates, breccias, a.nd_bre_accia.-ted con-
glomerates pre'}:railpin the North Dundas district, intruded
by porphyroids or dynamically altered quartz and felspar
porphyries, and interbedded with the tuffs of these (claato%
porphyroids). Some of the latter have the appearance o
indurated sediments, and lithologically resemble Eurog:ea.n
greywackés, but their origin is probably attributable to
volcanic action, and in all likelihood they were submarine
tufis. Slate on the North-East Dundas railway has yielded
indistinct graptolite markings, interpreted as belonging to
the Dendroidea, and probably to the genus Callograptus.
At 12} miles from Zeehan, on this railway-line, some slate
was collected, showing monoprionidian graptolite thece. T

The central and western portions of the Zeehan field
comprise a series of slates, tuffs, and breccias, which are
lithologically identical with those of the Dundas and Leven
series. They form a clearly marked horizon in a great

* Formerly Conocephalites stephensi. t Determined by Mr. T, 8. Hall, M.A.
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sedimentary series, which consists for the most part of
dark grey slate and white sandstones and grits.

Interbedded with these latter are beds of tuffs and
isolated areas of vesicular lava sheets and dykes. Petro-
logically these effusive rocks at some points resemble the
spilite or amygdaloidal diabase of German authors; at
others, they display clearly marked porphyroidal affinities.
T]m;;s majority of the Zeehan lodes are enclosed within these
rocks.

Lithologically similar breccias, tuffs, and slates occur in
the Leven Gorge, at Gunn’s Plains, where they underlie
the Ordovician limestone with an unconformable angle of
dip. Intrusive porphyroids are associated with them here
also. On the North-West, Coast, in Barkworth’s Bay, west
of Goat Island, this breccia series rests unconformably
upon the Algonkian schists and schistose conglomerates.
The series is exposed all along the beach from Lodder’s
Point to the Penguin township, and on the Dial Rangs.

This series may be distinguished from the conglomerate
on the West Coast ranges by the abundant breccias, the
cherty nature of the fragments, and general absence of
quartz pebbles.

The varied massive and schistose porphyries intimately
associated with them correspond with similar developments
of igneous rock at Mt. Lyell, Mt. Farrell, and on the West
Coast Range generally, for which a like age must be
accepted as probable. These are the dynamically affected
quartz and felspar porphyries, to which the convenient
descriptive term “ porphyroid ” has been applied. They
are associated with granites and syenites, which are gener-
ally more basic than the Devonian granite, and they con-
stitute a complex group of acid and sub-acid porphyries
and porphyrites, with some, as yet, imperfectly understood
basic varieties.

The Laven porphyries extend as far south as Bell Mount,
where they may be seen in the road cutting round that
hill; and in the axial line of the West Coast Range they
stretch from Bass Strait to Birch’s Inlet, on Macquarie
Harbour. Fragments of this kind of porphyry enter into
the composition of the Permo-Carboniferous conglomerates
in regions drained by the Gordon and Derwent Rivers and
their tributaries, and when released from the matrix have
frequently misled the searcher for granite exposures.

No intrusion of porphyroids has been observed in Ordo-
vician strata, and from the evidence accumulated in vari-
ous portions of the island the period of eruption must have
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terminated before the close of the Cambrian. It is still
difficult to precisely define the exact horizon occupied by
the slates and porphyroids, but stratigraphical evidence
appears to indicate that these rocks belong to the Upper
Cambrian.

(b) Slate and Sandstone at the Needles, de.

At the eastern base of the Needles, between Mt.
Stephens (Tim Shea) and Mt. Mueller, a belt of reddish
and purple slate and quartzite strikes north-west with a
north-easterly dip. It underlies Ordovician limestone on
Wherret’s Look-out, and forms the country rock at the
Humboldt Copper Mine. :

Clay slates and quartzites of Cambrian age are also seen
west of Mt. Mueller and all round the base of Mt. Wedgs,

but it is uncertain what horizon they occupy in the system.

III.—ORDOVICIAN.

The actual sequence of Ordovician strata in Tasmania
has not yet been ascertained. The Gordon River lime-
stone, however, has been observed succeeding Upper Cam-
brian beds at Railton, and it is taken as being the |
of the system. Accordingly, the Ordovicians are divided
as follows: — , .

(2) Slate and sandstone in the goldfields of Lefroy,
Mt. Victoria, Mathinna, Mangana, &c.d &
imestone on the Gordon, Florentine, and other
o Lmrlivers, at Railton, Mole Creek, Beaconsfield,

&e

(1) Gordon River Limestone, :

This is exposed at various places throughout a great
portion of thl;c'?:la.nd from north to south and from west
to centre. It appears at Point Hibbs, in the Lower Gor-
don, in the Franklin, Denison, and Jane Rivers, in the
Valley of Rasselas, in the Florentine Valley, on Mt. Hum-
boldt, Mt. Miieller, at the Junee Caves, on New River,
at Mt. Farrell, Upper Blythe, Gunn’s Plains, the Don
River, Railton, Chudleigh, Mole Creek, Winkleigh, Bea-

nsfield, &e. i Y
“'The limestone at Railton strikes N.W.S.E., with a dip
to the south-west. It rests with a slight unconformability
on the Dikelocephalus-bearing sandstones of the Caroline
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Creek series. It has yielded numerous specimens of
Actinoceras,

The organic remains determined from the occurrences
along the Gordon River include Favosites, Halysites,
Syringopora, Stenopora, Orthoceras, Phragmoceras, Lit-
uites, Orthis, Rhynchonella, Raphistoma, Euomphalus,
Murchisonia, and the following species established by Mr,
Johnston : —Straparollus tasmanicus, Scalites salteri, Scal-
ites gouldii, Trochonema etheridgei, Tellinomya jonesii,
Modiolopsis gordonensis.

The Gordon River from the entrance to the Gorge east-
wards at the Great Bend shows numerous bars of this
limestone crossing its bed, forming a limestone belt about
1} mile wide. The rock here is dark , regularly
bedded and somewhat argillaceous. On the hills near the
Gorge it contains some impressions of Orthis. Its strike is
N. 25° W, and its dip north-easterly, at about 70°. It
is evidently the bedrock of the Gordon Plains and the
Rasselas Valley. It is underlaid on the west by the erys-
talline pebbly sandstome, conglomerate, and = quartzite,
which form the front wall of the Thumbs and Mt. Wright,
and which there is reason to believe are Lower Cambrian.

Similar limestone is met with a few hundred feet west
of the Florentine River, and again east of the river, strik-
ing N. 10° E., and dipping north-westerly. It is also
exposed east of the Little Florentine River, with about
the same strike and dip. It reappears on the shoulder of
Mt. Field West, and again at the Junee River, striking
north-west and dipping north-easterly.  Impressions of
fossil shells resembling Orthis lenticularis are met with
in this limestone at the Junee River and in the Valley of
Rasselas.

Further south the limestone occurs at the head of the
Styx River, and between that place and the Upper Flor-
entine Valley. At the junction of the Gordon and Port
Davey tracks it is faulted against the Cambrian con-
glomerate of Junction Hill. In the extreme south of the
1sland it exists on the New River.

At Copper Creek, on Gunn’s Plains, the same rock lies
unconformably on the Dial Range breccias and con-
glomerates, and the same relations obtain at the Upper
Blythe. At Beaconsfield it is faulted against the Cam-
brian grits and conglomeratss of the Cabbage Tree Hill.

Its occurrence at Mt. Farrell is in the bed of the Mac-
intosh River, a short distance above the junction of the
latter with the Sophia River, where it is fossiliferous.
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(2) Awuriferous Slate and Sandstone Series.

This series is assumed to be of Ordovician age, partly
from its analogies with Victorian strata, partly from the
absence of Silurian fossils. It is, however, strange that no
grapholites have been discovered. The strata form a well-
recognised belt of clay slate, arenaceous slate, sandstone,
and quartzite, extending from Fingal and Mangana
through Mathinna to Mt. Victoria and Warrentina. To
the north-west the zone widens so as to embrace Lisle and
Lefroy. The general strike of the strata throughout the
belt. is N. 20° to 30° W., with varying dips due to anti-
clinal folds. From St. Patrick’s River to Back Creek the
dip is north-easterly, but changes to the south-west a few
miles from Lefroy. As a north-easterly dip prevails on
the west side of the Tamar, the river is either in a syn-
clinal valley or masks a fault.

The gold quartz reefs which run through the belt appar-
ently began to form after the close of the Silurian, and
are a constant feature of the entire belt.

IV.—SILURIAN.

This system is represented by the following subdivi-
sions : —
(2) Eldon Valley clay slates.
(1) Fossiliferous limestone, sandstone, and slate at
Zeehan, Heazlewood, Queen, and Nelson
Rivers, Lorinna, &c.

(1) The Silurian strata at Zeehan, believed, on the evi-
dence of their contained fossils, to be of Middle Silurian
age, comprise slates, limestone, and sandstones. These
beds occupy a position to the eastward of the Cambrian
sandstones, slates, and breccias, save where by faulting, the
isolation of small Silurian areas within Cambrian bound-
aries has occurred.

Lithologically there is a very close resemblance between
the Silurian and the Cambrian sediments on the Zeenan
field, a fact which has been responsible for the massing of
the two groups in previous geological literature. ere
are, however, marked differences between the assemblages
of organic remains preserved in the rocks of the two

ms.

The general strike of the Silurian sediments in the Zee-
han field is between 45° and 80° west of north. Post-
Silurian faulting has disturbed the beds, and minor varia-

129

tions of strike are frequent. The limestones appear to be
the basal members of the system. -
Mr. Etheridge has determined the following. organic
remains: — ' -
From the Despatch Limestone—
Asaphus, sp. ind.
Hausmannia meridianus (Eth. fil and Mit.).
Hausmannia, sp. ind.
Illaenus johnstoni (Eth. fil).
Amphion? brevispinus (Eth. fil).
Leptodomus? nuciformis (Eth. fil).
Eunema montgomerii (Eth. fil).
Orthoceras, sp. ind.

From blue-grey Slate at Zeehan—
Cornulites tasmanicus (Eth. fil).
Cromus murchisoni (De Kon. ?).
Rhynchonella borealis (Schlotheim ).
Rhynchonella cuneata (Dalman).
Strophodonta, sp. ind.

Tentaculites, sp. ind.

From white Quartzite at Zeehan—
Lophospira, sp. ind.
Murchisonia, sp. ind.
Raphistoma, sp. ind.

The Silurian beds are penetrated by dykes of granite-por-
phyry, which have suffered faulting and crushing by later
earth movements. )

To the west of the Zeehan field is a large development
of gabbro and serpentine, forming the aureole of the
granite mass of Mt. Heemskirk.

Numerous silver-lead veins intersect the field in all direc.
tions, and at least one valuable lode of stannite exists.

At the Heazlewood, in the vicinity of the Whyte River,
are limestone and sandstone strata of the same age as the
Zeehan series, striking N. 40° W., and dipping generally
to the Eno;;th-ea,at. i

Mr. Etheridge has determined the following forms from
these beds:— " ' ’ . fror'n

Cornulites tasmanicus (Eth. fil).
Cromus murchisoni (De Kon.).
Rhynchonella decimplicata (J. de C. Sow.).

" Nore.—For much of the palmontology of this paper the works of R
M. Johnston, A. C.Seward, E. A. Newell Arber,pRmEtharldze,
Shirley, Deanant and Kitson, V. Ellingshausen, Feistragntel and others
have been consnlted and used. Mr R. Etheridge and Mr. F. Chapman
have freely given assistance in several determinations. - d dhrkiiie T

F
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Rhynchonella capax (Conrad).
Tentaculites, sp. ind.

Silurian sandstone with abundant casts of Rhynchon-
ella occurs near Lorinna, on the Five-mile Rise,

Grey, white, and yellowish gritty sandstones, plentifully
charged with impressions of brachiopods, are found in the
valleys of the Queen and Nelson Rivers, and west of
Queenstown on an old track leading to Howard’s Plains.
Some brachiopod-bearing sandstone occurs at the Mt.
Lyell Mine in close proximity westwards to the large clay
course, which runs in a northerly direction .through the
Reward claims. Rock met with underground in the Liyell
Blocks Mine has yielded specimens of a Rhynchonella,
which, vide Mr. Etheridge, is, in all probability, R. Capax
(Conrad). Similar specimens occur behind the township of
Gormanston. Fragments of similar rock have been found
on the Gordon track, 5 miles from Tyenna.

Trilobite-bearing Silurian rocks exist also near the Wil-
son River, north of the Pieman. On the north-west face
of Mt. Arrowsmith Silurian sandstone dips west at a low
angle.

n the Eldon Valley are clay slates and mudstones,
with undetermined forms of Calymene, Orthis, Cardiola,
&c., which have been placed provisionally at the base of
the Silurian.

At the White Hawk, north of Mt. Farrell, a bed of lime-
stone occurs between a sandstone on the west and pebbly
sandstone on the east, the whole dipping westward. The
sandstone below the limestone contains impressions of
Rhynchonella borealis, and that above has many impres-
sions of Rhynchonella capax. (Conrad), var. meridionalis
(Etheridge).

V.—DEvonIaN.

The gap between the Silurian and Permo-Carboniferous
is not bridged by any record of sedimentation. Doubtful
beds oecur near Fingal and in the Eldon Valley, but they
are too insufficiently known to admit of classification.

This period, however, was marked by the intratelluric
consolidation of a great mass of igneous rock, subsequently
exposed and appearing in various parts of the island in the
form of granite and serpentine. The serpentine is gener-
ally a peripheral mantle of serpentinised gabbroid and
ultra-basic rocks surrounding the granite masses on the
West Coast. Occasionally between the granite and ser-
pentine is an aureole of actinolitic rock. On the East
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Coast, however, serpentine has not been met with. The
localities where serpentine is known to occur are as fok
lows : —Trial Harbour, Comstock, Dundas, Parson’s Hood,
Heazlewood, Hamilton-on-Forth, Styx River, Upper Flox-
entine River, Boyes River. Aplitic and other granitoid
veins have been noticed to invade serpentine at the
Heazlewood and Anderson’s Creek; gabbro, in the North
Dundas tinfield, is also traversed by granite-porphyry
dykes. There is a junction of granite with serpentine on
the beach at Trial Harbour. At the contact the ser-
pentine is highly altered, and is penetrated by small g%l:es
of porphyry, which proceed from the granite mass. se
facts indicate the prior consolidation of the basic rock.

Granite occurs in a meridional line down the East Coast,
extending from Flinders Island to Maria Island. It forms
Mt. Cameron, Mt. Stronach, the Blue Tier, Freycinet’s
Peninsula, and is exposed at Ben Lomond, Lyell,
Golconda, and at the base of Mts. Arthur and
Barrow.  Exposures are also seen at Middlesex,
Granite Tor, Upper Blythe, Hampshire Hills, Heazle
wood, &c. The Meredith Range and Mt. Heems-
kirk are huge granite massifs. The most southerly occur-
rence is at Cox’s Bight.

Granite or acidic vein-matter penetrates all rocks of
ecarlier date than Permo-Carboniferous; buv granite itself
has not been seen intrusive in strata of the latter age.

An important feature by which the Devonian granite
is lithologically distinguishable from the older granitic
and syenitic rocks of the porphyroid group is its uncrushed
character. It' has not been subjected to the dynamic
stresses which the Cambrian granites and syenites have
undergone.

The normal rock is a biotite granite. In the tin-min-
ing distriets a development of muscovite or lithia-bearing
mica takes place, and greisen formations frequently occur,
accompanied by patches and veins of pegmatite. Where
granite exists on the goldfields of the North-East (round
Mts. Barrow and Arthur) hornblende enters into its com-
position. Tin-bearing lodes occur in the granite at Ben
Lomond and Mt. Heemskirk, while on the Blue Tier floors
or stocks of altered granite form large tin-ore bodies of
low grade. ‘Quartz or granite-porphyry dykes at Mt. Bis-
choff have shed the vast accumulation of tin ore which
has been mined there for the last 36 years with wonderful
success.

The quartz-porphyry and granite-porphyry dykes in the
Dundas district, the tourmaline-gold-copper lodes at M.
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Bldck, the axinite veins at the Colebrook, and the stannite

lpfdes: and quaftz-porphyry dykes ‘at Zéchan, all denote a

ranitic reservoir below the mineral fields of the West
,aafat; and the gold quartz reefs of the eastern part of
the island ‘may be similarly interpreted. Serpentinised
rocks at the Heazlewood, Dundas, and Trial Harbour
carry lodes of silver-lead, copper, and nickel ores. Osmir-
idium (iridosmine) is a constituent of sands in the neigh-
bourhood of serpentine masses (always associated with
gold). ‘An extraordinary feature is the cccurrence of tin
ore with serpentine at Dundas.

VI.—PerM0-CARBONIFEROUS.

This system in Tasmania represents a time interval
which is too late in the geological record to be called
exclusively Carboniferous, and as a whole too early to be
exclusively Permian. It shows no traces of the Carbon-
iferous Lepidodendroid flora and Calamites. Cooler, or
even frigid, climatic conditions were ushering in the Glos-
sopteris flora, which had already appeared in the Aus-
tralian Carboniferous. Such characteristic forms as Pro-
ductus semireticulatus, Spirifera striata, and the Phillip-
sia trilobite, which lived in Australian Carboniferous
‘Waters, are unknown in Tasmania, though many other
Carboniferous species still lingered. On the other hand,
Stenopora, Strophalosia, &c., give a Permian facies to the
marina fauna. Generally an impoverishment of marine
forms of life was in progress.

' During this time a continued process of withdrawal of
the sea took place, finally leaving the surfaces of the older,
folded strata, covered with comparatively shallow sheets of
water, forming probably chains of lakes and arms of the
sea. Oscillations of the strand level were inconsiderable.
The sedimentation would seem to have been largely in
enclosed or partially enclosed seas, or at most, on an epi-
continental sea-floor. The base of the system rests upon
the ancient rocks (Cambrian, Ordovician, or Silurian) ;
sometimes upon the Devonian granite, which was then in

‘places already exposed by denudation.

~ Glacial conditions prevailed at the time of the deposition

of the basal conglomerates. Similar conditions are known
to have existed in Australia, India, and Southern Africa
during this period. The similarity of the Permo-Carbon.
ferous and Mesozoic flora in these three continents (includ-
ing Tasmania) is suggestive of a mutual land connection—
that of the hypothetical Gondwana Land.
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i i i sually
The Permo-Carbeniferous strata in Tasmania are u
hbf‘iz?mtil or gently inclined. ~ They have mnot geeolzl-
deformed by folding, but .havef zqexé greaﬂhﬁcgegsis;e s
ised by faulting. The sills of diabase, w
:::.?;d t}]:zem on gn enormous scale, do not seem to ha::
‘tilted them to high angles. Innumerable displacements,
however, have been caused by faults. e
The thickness of the maximum development o o
beds belonging to this system is estimated at about
feet. ’ - .
i ts, limestones,
" The strata comprise conglomerates, grits, ¢
sa.nda?;ones, and mudstones, with shales and thin Tci;)a,l
seams, all indicative of shallow-water conditions. : ey
appea;:' at the surface over a large area, being exposed In
nearly all parts of the island.
The subdivisions are as follow:—

b ite ith various
6) Elmolite and alkali syenites w1

i a;.lka.line porphyries at Port Cygnet and
along D’Entrecasteaux Channel. Precise

e unsettled. A
Southport sandstones and shales.

Ei; hﬂl C?ygnet and Adventure Bay sandstones
and shales. N

(3) Upper Marine mudstones overlying Mersey
coal; Porter Hill shales and sandstones,
Sandy Bay. )

(2) Lower ji':oa.l }-'mea.sures (= Greta horizon,
N.8.W.), Mersey Basin, Preolenna, Henty
River; Tasmanite beds.

e limesto nd lower
rates, grits, estones, a
" Cm:rﬂgin;: mudstgc;rries throughout South-East,
North-East North-West, and M}dla.nds.
Glacial conglomerates, grits, micaceous
sandstones, and slaty flagstones in thick
beds form the base of the system.

. se sometimes consists of marine gritty con-
lérlgeil;:s,b; on Bruni Island, with erratic bciuldera,
ngmetimes of limestone and conglomfera;.:zi :iiigll la. cc:ﬂg;:ﬁ;s
carrying erratics; or of g y :
:et:;en:ﬁglz‘;.ndmy:wg with erratics, as at Wynyard, ?rt l?:
marine mudstone with boulders, as on the banks o o
Derwent. The glacial beds at Wynyard, wtl:.:imb ame‘
development of them occurs, have been estimated by :
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David to represent a thickness of 1200 feet. The basal

beds are well represented on Bruni and Maria Islands.
_On Mg.rl'a. Island, north-east of Darlington, are coastal
cliff sections, below Mt. Maria (with its twin peaks, the

Bishop and Clerk), showing nearly 600 f i
and mudstone, the lower 10 or 12§ir’eet of wh.i(?h cijr;l:issttm;;’

boulder limestone and congl i i
. glomerate, with lar ;

blocks of granite, slate, and sandstone. The serige: :snlf:::

developed has been divided by Mr. R. M. Johnston into

paleontological zones as follows (in descending order): —

(v) Crinoid zone.

(iv) Froductus zone,
(igi; Fenestella zone.
(i) Pachydomus zone.
(i) Erratic zone.

(i) Some of the erratics in this zone weigh
The matrix between the boulders is impufe 15;:2@31120“'
(ii) This zone, in which Pachydomus predomina.bes- is
80 feet in thickness, and comprises beds of limestone and
calcareous shale. Omne bed, 40 feet thick, is almost entirely
composed of shells of Pachydomus. The following are

characteristic fossils of this zone:—Pachydomus globosus

(J. de C. Sowerby), P. de konincki (Johnston), P. hobart-
%1513 (Johnston), P. gigas (McCoy), (P ca.rina',%;:s (Morris),

urydesma cordata (Morris), Notomya gouldii (Johnston)
N. trigonalis (Johnston), N. beddomeii (Johnston) Delto-
pecten limeformis (Morris sp.)¥, D. fittoni (Morl"is sp
Aviculopecten squamuliferus (Morris), Platyschisma ocula
sJ. de Sow), Conularia tasmanica (Johnston), Stenopora
(is;;:‘l;'lenma (Lonsdale), S. informis (Lonsdale), 8. ovata

(iii) This zone consists of mudstones 12 i
replete with crushed specimens of Feneste%]afefrfte?:::a
(Lons.), F. plebeia (McCoy), Protoretepora ampla (Sow.)
With these are Spirifera tasmaniensis (Morris), 8. darwinii
(Morris), 8. glabra (Morris), S. duodecimcostata (McCoy)
Productus brachytherus (G. Sow.), Strophalosia clarke
(Eth. fil), Pleurotomaria morrisi (McCoy).

(iv) This zone includes a group of ic li
. p of blue hydraulic lime-
stones v_vorked at one time for Portland cemint?‘u gedlsmoef

_ ® = Aviculopecten limformis (Johnston Deltopect
! 1 " ol i
_ﬁorm:gn bivﬁt‘l:lmdga fil :ln ;w& mupyin)g an lntarme;‘ict: .pozi!;::
betw: opecten and Pecten proper. Vide M ;
‘Q_Vl;hﬂfmu and Permo-Carboniferous Invertebrata G:?g}l;“e% ‘go:zl.n
ales, by R. Btheridge, Jr., and W. 8. Dun, 1906, p. 22.

Sl

&

!
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" calcareous shale and mudstone separate the limestone

bands. The limestonss contain Stenopora, Fenestella,
Crinoids, Spirifera, Strophalosia, Productus, Deltopecten,
Pachydomus. -

(v) The Crinoid zone embraces limestones which are com-
posed principally of Crinoid remains, and is about 30 feet
in thickness. - ‘

The dip of the entire group of beds is to the south-east.

The lower division of the Permo-Carboniferous is also
developed on Bruni Island, in D’Entrecasteaux Channel.
The eastern shore of this island abounds in clifi escarp-
ments, the stratified rocks dipping south of west. The
core of the island -is diabase. A narrow strip of sandy
‘beach, 6 or 7 miles long, connects North with South Bruni.
The marine Permo-Carboniferous beds flank the diabasic
backbone of the island up to a height of 300 or 400 feet.
The basal beds here are marine gritty conglomerates, with
Spirifera strzelecki, S. darwinii, Pterinea macropteris,
and trunks of conifers. At One-tree Point, North Bruni,
the lower beds are grits, conglomerates, limestone, and
white and yellow arenaceous mudstones.  Stones ' of
granite, porphyry, slate, &c., are common in the con-
glomerate. Some of the boulders are of huge size, and
their transport is ascribed to the agency of ice. Over-
lying the conglomerate is a bed of limestone 4 feet thick,
composed nearly entirely of large specimens of Stenopora
ovata (Lons.). Large conifer trunks are embedded in both
the limestone and conglomerate.

At Variety Bay, a little north of Cape Frederick Henry,
the fossiliferous mudstones are well exposed. Mr. R. M.
Johnston gives the following descending section. -

‘eet.

6. Fenestella Zone.—Finely laminated mudstone,
with abundant Fenestella fossula and Pro-
toretepora AMPLa .......cocoviiianiininniirie

5. Spirifer Zone.—Siliceous limestone, with casts
of Spirifera convoluta, 8. strzelecki, Die-
lasma ‘Terebratula) sacculus, Deltopecten
limeeformis, Deltopecten fittoni, &e, ............ 12

4. Pleurotomaria Zone.—Hard, dense, siliceous
rock replete with thin layers almost wholly
composed of the casts of Pleurotomaria mor-

70

e eI S 4
3. Qiliceous limestone and mudstone, with occa-

sional casts of Pleurotomaria morrisiana...... 10
9. Hard conglomerates and grits without fossils 4
1. Diabase. :
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] ; oy . in the above are as fol-
These beds have a westerly dip of from 150 to 2Go &he, principal organigms found in
For 5 miles along the gsa coast, east and west of Wyn. lows: — 2
yard the basal glacial beds of the Permo-Carboniferous z
system are exposed at water-level, dippinf north-westerly s
at low angles. They consist of glacial till, conglomerates, ‘g
with ice-scratched boulders, sandstone, and clay shale, and : o
rest upon dark Ordovician slate containing Phyllograptus, z
Diplograptus, various Phyllocarids and brachipods allied g B
to Obolelrl)a. " =2
The Lower Marine mudstones are exposed all along the S 2 -
Derwent Valley, near Hobart, at Glenorchy, Bridgewater, i sj A
New Norfolk, on the Styx River, near Tyenna, &e. They FE R
rise by a succession of faults to a height of 2000 feet on T RE
the slolj:ea of Mt Wellington. The Huon-road, as it rises 2 $h
from the city of Hobart, shows good sections of these beds. ¥ ‘:‘é =g 3
The main subdivisions are ' g Eg
' [
3. Fenestella mudstones, at Cascade, Grange, Porter g
Hill, &e. =
2. Spirifera and Strophalosia mudstones, Huon-road. i E
1. Pachydomus limestones and sandstones, Cascades, = %
Bridgewater. § Ecg
A 5
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At Eaglehawk Neck the lower beds occur. The coarse
grits and conglomerates form a level floor on the sea
beach, with rectangular joints filled with oxide of iron.
This is known as the Tesselated Pavement. The jointing
is possibly due to the vicinity of a concealed body of intrus-
ive diabase. At the Blow Hole, near the above, Mr. R. M.
Johnston gives the following section:—

Feet.
3. Yellow or white chalky mudstones with Spirif-

era glabra, Dielasma sacculus, &c..., about 150

2. Mudstone and calcareous sandstone, with Fen-
estella, Productus, Spirifera, Pachydomus,
Platyschisma, Deltopecten, Pleurotomaria—
e el B e e e S RE R e 60

l. Basal grits. Thickness not known.

At the Middle Arm of the Tamar is a small development
of the Lower Marine limestone resting upon the older
Palazozoic rocks. The upper part represents character-
istically the Fenestella zone, while the lower part contains
Eurydesma in abundance.

On the Meander; near Cheshunt, the mudstones contain
Spirifera, Productus, Dielasma, Pachydomus, Eurydesma,
Pterinea, Deltopecten, Aviculopecten, Platyschisma, and
Pleurotomaria. :

Limestones occur in the Fingal Valley, at Marlborough,
Eastern Marshes, and with the mudstones and conglomer-
ates all round the borders of the Western and Central
Tiers.

In the north-eastern part of the island, on the right
bank of the River Piper, not very far from Lilydale, fora-
miniferal limestone—with Nubecularia stephensi (Howchin)
and Spiroloculine—of this system has been found. The
Lower Marine mudstones are exposed for a thickness of
about 400 feet on the Jessie River, Preolenna, south of Wyn-
yard. Below the coal of the Mersey (= Greta) horizon
there fossiliferous mudstones comein for about 150 feet, con-
taining Fenestella, Spirifera, Aviculopecten, Pachydomus,
&c. These overlie non-fossiliferous mudstone, which
extends down to the Jessie River, 200 feet or more.

In the neighbourhood of the Eldon Valley mudstones
oceur, with dwarfed varieties of Spirifera and
Rhynchonella. '

Round the base of East Pelion and Mt. Pelion are mud-
stone and limestone, with Fenestella, Spirifera, Productus,
Aviculopecten, &c. Similar beds underlie the coal measures
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on the Henty River, West Tasmania, yielding the follow-

est | = : Spirifera
—Spirifera tasmaniensis, Spirifera akul?‘. lr:;lebeia-,

- internata,
voluta, Chenomya, Fenestella internata
mtorete],mra ampla, Stenopora tasmaniensis. 9T
At Port Cygnet the succelssmu gst —(3) gﬁze&:ﬂ iﬁferou;
Spirifera zone; (1) shaly mudstone. 1 ‘
-gztdsfrlmes oceur all round Lovett and Lymmg_tm:};. -+
" The Lower Marine beds in the lil&ersalyngafs;:b oafv;ebbly
liselosed by boring at Tarleton, where bikly
.g::ledgtone znd conglomerate cogtzlmpg Pefi:ll;oe-s(g:;':om'freﬁe
ine fossils rest upon Ordovician tone. i
g:sa:ﬂszno:ms are Stenopora tasmaniensis, Spmifera. hasd
mgniensis, Fenestella plebeia, Dielasma sacculus, an
aria morrisiana. e
Ph(ﬂgl)ro;f;l‘-’: lowest beds of the upper division of the Perxlno-
Carboniferous are the sandstonehs and sha.'lre; whlé.glnzg;oo;z
1 seams of the Mersey horizon. ese CO!
:vl;:hcgze Greta series of New South Wales, and, like those
measures, separate the Upper Marine series from the Lower
1 e. . .
Ma"ll‘:; Mersey coal measures consist of grits, aa.nd.ut.oneuz,
and marls, with seams of coal generally not excee'c;mg 1
feet in thickness. The analyses of the coal from differen
collieries in the district are as follows:—

Fixed Carbon. Gases, &c. Ash, Moisture.

MESOU < o TR T TRENS
%3 e LB 4109 98 A
(3)... ... 406 444 58 93
T £ | YR T 79

i f the vertebral column and ribs of a small
am?)iiaigf( ?0) were found on the spoil heap from a shaft
sunk near Railton in these measures. e

The plant remains are the forms characteristic of the
Permo-Carboniferous, viz.: —

Glossopteris browniana (Brongn.)
“p - ampla (Dana)
* indica S(':il‘llin'pnt(ai)d Sor)
teris angustifolia (McCoy
i igg cy%‘lnpteroides (Feistmantel)
o

’ " 1 =
Noeggerathiopsis hislopi (Bunbury)
Pl;.;flgc:hecu ni:xftrulis f Brongu.)
Cardiocarpus sp.
In this basin, near the Great Bend of the River Mer-

sey, near Latrobe, are beds of Tasmanite shale, consisting
of sand and mud charged with oil-bearing vegetable spores,
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and considered to be of value for the manufacture of lubri-

cating and illuminating oils. The precise local relation
which they bear to the coal seams is not known, but geo-

logically they are on the same horizon. The fossils con-

tained in these beds are as follows : —Spirifera tasmanien-

sis (Morris), Cardiomorpha gryphoides (de Kon.), Pachy-

domus hobartensis(?) (R. M. Johnston), Pleurotomaria

morrisiana (McCoy), Pteronites latus (de Kon.), Aviculo-
ten sp.

At Preolenna, south of Wynyard, between the Flower-
dale and Jessie Rivers, yellow sandstone and clays with
seams of coal (with Glossopteris) attain a thickness of 250
feet. The proximate analysis of the coal, from seams vary-
ing from 20 inches to 3} feet in thickness, ranges from
44 per cent. to 52 per cent. fixed carbon, 41 to 50 per cent.
volatile matter, and 5 to 9 per cent. ash. Portions of these
seams consist of kerosene shale or cannel coal, containing
76 per cent. gas and 21 per cent. fixed carbon. The coal-
bearing beds are covered by fossiliferous mudstone, and
rest on similar strata.

- The beds of the coal measures series are developed on
Mt. Pelion, Mt. Ossa, Mt. Oakley, at the north end of the
Du Cane Range and on the Eldon Range. A seam of coal
is known at Coal Hill, west of Lake St. Clair. The coal
measure basin appears to deepen going south.

Near Barn Bluff is a seam of coal in a band of black
micaceous shale, containing remains of Glossopteris and
Noeggerathiopsis. The coal bed there rests upon conglom-
erate, and is overlaid by Permo-Carboniferous marine
strata. A cannel coal similar to that at Preolenna has been
found near Barn Bluff in loose blocks, supposed to be rem-
nants of a wasted seam. Ice-action has been invoked to
account for the breaking up of this seam.

On the north side of the Henty River, between the
Henty and Badger, the lower coal measures are hard
dark-grey shales, which contain Glossopteris browniana
(Bngt.), Glossopteris ampla (Dana), Gangamopteris cyclop-
teroides (Feistm.), and Noeggerathiopsis hislopi (Bunbury)

At Harefield, in the Fingal coal basin, 97 feet of con-
glomerate, sandstone, and shale, with coal stains and
impressions of a plant resembling Schizoneura, have been

shown by boring to underlie beds belonging to the Upper
Marine series.

(8) The Upper Marine Series.—In this are included the
fossiliferous - mudstones which overlie the Mersey coal
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.. Many of the organic remains in these are
mﬁ? with tlzose in the Eower Marine'; ‘soﬁg_‘p_ tﬁ};é
latter, however, have disappeared. The genera !'e_n_%s;eh_ ;
Spirifera, Dielasma (Terebratula), Plguroto;narmé_ ! ;ﬁy;
domus, Aviculopecten, Cardiomorpha, Pterina, c.; hay

ed. bl
mﬁﬁ;}ir zones of sandstone and shale at Porter’s g:[;gé
Hobart, correspond with the Upper Marine bgdfii 0 “t &t
Mersey. Two hundred feet of these are e:p,:po:mdqa_._;;mgﬂr
Derwent, containing, besides fragments of ti_;e plant Gan-
opteris, the following forms:—Cythere 't:a,mémnégﬁ
(Johnston), Spirifera tasmaniensis, S. darwinii, A" =
decimcostata, Dielasma sa.ccu}us, Avicula, Arca.,h ;1(;1;“
pecten, Eurydesma, Edmmiku(i:m, Inoceramus, Pachydomus,
ia, Conularia, &c.
PIX]: ﬁi?eaf'irglci, in the Mt. Nicholas Valley, a bol_'e're_vep.lec{
313 feet of Upper Marine beds below the Mesozoic cct):_f_.
measures. These consist of sandstone, shale, conglo:;er:h .
and limestone, containing remains of Fenestella and o er,
forms.
he Mt. et and Adventure Bay coal measures
ma(;)b;r taken asctig'l:'esponding with the Newcastle series of
Wales. _
Ne:t Sﬁttlt lE}yguet. the measures rest on the Fe.nestel{a. b;dg,
and the coal seam, 3 to 4 feet in thickness, is enclose 1*;!
sandstone, which is occasionally pebbly. T,h‘_‘.P"”,‘Fmt..i
analysis of the coal is: fixed carbon, 639 pe:i1 ‘,‘c_e;l 3
volatile matter, 13°2 per cent.; ash, 22 per cent. T e § ai’é
of this seam contains impll'e:swns of Vert.ebranp.‘a'.r'ts't.ra. i§
teris spathulata. '
ancAtG Krcll%aefgﬂe Ba.;l,) on Bruni Island, coal measure searncxlq
and shales lie comformably on the Lower Ma:l'me‘ ntm ;
stones, &c. They contain dwarfed forms of .ossopt;n.
browniana var. precursor (Brgt.), Ga.nga.mopt:m_ spathy,
lata (McCoy), Gangamopteris obliqua (McCoy).t 30
(5) At Southport sandstones and shales res utFoll 3
glomerate and pebbly sandstone, with marine s 9_b :c.{ : 3
diamond-drill bore reached the basal conglomp_rapeh e
a depth of 500 feet. The recorded plant remains 10m'hsis
shales are Vertebraria australis and Pecopteris lunens
ohnston). ;.
(J(G) The) alkaline rocks which form a N.E.—g.W.etbeéct,
running from the Huon River through Port ygn

for q ‘are el ) eyelop-
' fornis of Gangamopteris are referred by Arber to
tmlth.';:a(elfg:l[::a:ftel)fng Vﬂ: “ The Glossopteris Flura,’” by B A.-Newell

Arber, 1905; pp. 104-5. o2
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Woodbridge and Kettering are referred provisionally to
the close of this period. It is definitely known that they
are intrusive in the Lower Marine sandstones and mud-
stones, and they appear to be cut through by the diabase,
which is considered to date from the close of the Mesozoic.
- The belt comprises the following rock varieties: —

A’:ﬁaz{, Syenites.

Flaeolite Syenites. Fssezite,
Quartz-augite syenite Pyroxene foyaite Essexite
A te syenile Mica foyaite
Alkali-syenite porphyry Jacupirangite
; Amphibole foyaite porphyry

Solysbergite porphyry

Mica silvsbergite

Tinguaite porph;

yry
Monchiquitic nephelinite

Auriferous quartz and pyrites have been developed near
the line of contact of these igneous rocks with the Permo-
Carboniferous sediments, and a good deal of alluvial gold
“has been recovered from the creeks and flats.

VII.—Mgsozoic.

In Tasmania no essentially marine sediments are known
to have accumulated in Mesozoic times. The process of
retreat of the oceanic waters evidently persisted. Land
plants, fish, and amphibian remains point to sub-aerial,
tluviatile, and lacustrine conditions. The poverty of the
fauna and the’ aridity of climate indicated by saliferous
beds tend to confirm this view.

_The lowest beds of this era rest conformably upou the
Upper Permo-Carboniferous. The total thickness of ‘the
Mesozoic strata is tentatively estimated at about 1200 feet.
. The intrusive sills of diabase which penetrated the
Permo-Carboniferous strata forced their way also between
the beds of this era, and as the upper coal-bearing beds
have been affected in this way, it is evident that the dia-
base invasion took place at the close of the Mesozoic or
in’ the early Tertiary.

- Modern geological theory postulates a general shrinkage
of the earth’s mass upon its centre, and, as a consequence,
the dominant movements are downward, not upward.

_ There has been, however, a greater relative sinking of
the ocean floors (which are believed to have a higher specific

gravity than that of the land areas). This subsidence is
sopposed to have been attended by a compression, and
incidentally a raising of the continental segments. - The
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elevated land tracts subsequently proceeded to sgttrle ‘dowr

to the level of isostatic equilibrium.

i i mi aracter.
" Possi diastrophic action of a minor char %
??;mim{zin’;;mfhe I;Smcegms of base levelling, would also

i t - transgres-
rface of the land and bring abou darn,
l:i):nf otéh:h::picontinental seas. Ed‘nflanl’;, ; strflss wt?;ht _'::ie
181 i ulting do pi-
developed, causing fracturing an fathe Al
continental platforms and margins of th i, et S
i hysical features identical v hos
ating generally broad p B L
which we see in our late Palzozoic a » s PV
is interpretation is correct, the huge step
mgk:c?l;y]ﬁ,hepeastern eecarpmenta]of :;w %ﬁbu::—;gg:i
i be explained. e
central and eastern tiers can be It e
i tween the centre of the island and
::1:.!; ‘:: cv;r:idered as successive s;.:ips 1za.dmg down frqm thor
! “ horst " to the coastal plains. : 11k
ml};;:lMesz;zic strata in Tasmania cannot as yet be bn:}':ﬁ
up with any certainty into diviait;n comfap:t:g;?ggr a,p‘ii >
f Burope, owing to the absence o
Egg:isoand a.degia.te palzontological evidence. ‘;I_‘hpdntraoo:;
that appears possible for the present 1s to divi eMGm‘
stratified and igneous rocks into Lower a.nd.Upper \
zoic, with a ternary subdivision of the lower group.
Thus: — |
Mesozoic— ; _
i Igilx)r?e;)iabase in intrusive masses, sills, or .d.ykes.
(1) Lower Mesozoic— 1 .
iii) Fi series or upper coal measures. =
(83 Ic;r:.ggay serics—Sandstones and slates with
coal at Ida Bay. ; et o©
(i) Knocklofty series— V ariegated Bandsto?ez
with Vertebraria indica (Royle),t remain:
of heterocercal fish and amphibians. .

' nes at Knocklofty,
i.) Knocklofty Series.—The sandstones a y
the(zll))omain, Ténderbox Bay, Sandy Bay, and proba.Kblzc;t:
Ross, belong to this horizon. From the Cascades toh' ; ol
luft.y, are about 1000 feet of sandstone, fpom whic

of account
the coasts of Australia we must leave out

th: ‘;I;eoc::iieri;g A:ltnlis and Tasmania, which J&pﬁiﬁr ienl:l:‘i:i
reason tured margin of recent age, presen 7
of ue;:;vb: :.ng:mant ”_aTrgl Face of the Earth: E. Suess, 1908
Sollas’ transl. Vol. IL, p. 521). J

: 4 Arber has united Vertebraria australis (Me Joy) with V. mdhlizlh(l:l?;l:i);
« gince there do mnot appear to be any good thractara w )
separate them »* (Glossopteris Flora, 1905, p. 99). ;
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:em)a':lns °£Bthe fish A;rolepi! hamiltoni (Johnston and Mor-
on) have been recorded. These authors gi i
section of the beds as follows: — vl o - o

, Feet.
1. Yellow fissile sandstone ... ... ... ... ... 20
2. Flaggy sandstone with fish remains ... ... 5
'© 3. Mottled shales with plants ... ... ... ... 60
"' 4. Thick sandstone beds, quarried for build-
1R e R e R e T

800
' Sandstone near Tinderbox Bay is on the sam izon
a8 the Knocklofty beds, and hasyyielded :-en:u;inaeu}’l elnggh
described by Messrs. Johnston and Morton under the name
of Acrolepis tasmanicus. This sandstone overlies conform-
:;ges the upgamlmstdhed: %f t.(lim tI,’ermo-Carboniferous mud-
nes, as developed at Tinderbox Bay, Huon-

Waterworks Valley near Hobart. y i
~+This series of sandstones and shales contains the plant
remains Vertebraria indica (Royle) [= V. australis
McCoy]. Vertebraria was discovered by Zeiller in 1896 to
be the rhizome of the fern-like plant Glossopteris. In Tas-
mania it is restricted to the above series, and to the South-
R, hodn.

Mr. Johnston considers the Lower Sandy Bay mudstones
exposed 3 miles from Hobart on the Brown’s River-road to
be the base of the system. They contain obscure plant
impressions,

The building stone at Ross probably belongs to this series
of beds; as also possibly the aalifegom saiiietono of the

‘midlands. Several salt pans occur on the estates of Mona
Vale, Ballochmyle, Lower Park, and Ellenthorpe, in a
chain extending for 7 miles NW.-S.E. The individual
Jagoon beds or pans are from 1 to 100 acres in area. In
dry seasons hundreds of tons of salt have been taken from
them, and used for farm and domestic purposes. They
were prized by the aboriginals, and were often the cause
‘of tribal conflicts. Saliferous sandstone exists also near
Richmond, on the Coal River 3 miles east of Colebrook
and reappears south of the town. Early settlers used to
collect salt for household use from the caverns in this rock
all along the line of the Richmond hills. Whether these
saliferous sandstones belong to the Lower or Upper Meso-
zoic is a matter which needs investigating. = -

145

¥ gﬁ) Ida Bay Series—This comprises coal-bearing shale
and sandstone at Ida Bay. About a mile south-west of the
bay and 150 feet above sea-level are the coal-bearing beds.
In the shales above the coal are impressions of Zeugo-
phyllites* and Pecopteris lunensis (Johnston).

The beds of these two subdivisions of the Mesozoic are
regarded as being on the horizon of the Narrabeen-Hawkes-
bury series of New South Wales (Trias.).

(iii) Pingal Series or Upper Coadl Measures—The upper
ccal measures of Tasmania are, from the affinities of their
plant remains, considered to be on the Hawkesbury-Wiana-
matta horizon of New South Wales (Rhaetic?). The
critical species for the Clarence measures, Tamniopteris
daintreei (T. spathulata), has not been found in them.
The only two forms of this genus hitherto discovered are
T. tasmanica (Johnston) and T. morrisiana (Johnston).
The most abundant plant impressions in these measures
are those of Thinnfeldia odontopteroides, Alethopteris
australis, and Zeugophyllites elongatus. The equisetal
genus Phyllotheca is also common.

The Mesozoic coal measures of Eastern Australia have
recently been transferred from the Trias-Jura to the Jura.
Mr. W. S. Dun remarks’:—* It would appear advisable
to (1) discontinue the use of the term Trias-Jura usually
applied to this formation by Australian geologists ; and (2)
consider the Eastern Australian Mesozoic coal measures—
characterised by the relatively great abundance of Taniop-
teris daintreei (= a?athula.ta), Alethopteris australis (=
Cladophlebis denticulata), and numerous types of conifers
and Thinnfeldia, together with the Lake Eyre beds, as
Jurassic.”

In accordance with this the Ipswich formation in Queens-
land, the Clarence measures and Talbragar fish beds in
New South Wales, and the South Gippsland and Otway
coal measures in Victoria, all of which contain Tzniop-
teris daintreei, are now assigned to the Jurassic system.

The Wianamatta, Hawkesbury, and Narrabeen beds
have not yielded this plant, nor have the Tasmanian Meso-
zoic measures. The evidence certainly is negative, and con-
sequently inconclusive. For the present, however, the

* Zeugophyllites elongatus (Morris) has been transforred by A. C,
Seward to the genus Phoenicopsis of Heer. Sce Arber: Gluss, Flora, p.
183. On the other hand Dr. F. Kurtz includes it under Podozamites
elongatus (Morris), Feistm, Q. J. Geol, Soc. 1903, p. 25.

+ Geol. and Min. Resources of the Western Coalfield, by J. B. Carne,
Mem. Geol. Sur. New South Wales, 1908, p. 42.
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whole of the Mesozoic groups of strata in Tasmania are
regarded simply as Lower Mesozoic. The Knocklofty beds
appear to correspond lithologically with the Hawkesbury
sandstones. The upper coal measures have been looked
upon by English authors as Rhaetic.

The strata occupy discontinuous areas, which are separ-
ated from one another by intrusive masses of diabase.
Much faulting occurs. They occupy positions varying from
sea-level to nearly 3000 feet above the sea. Their vertical
thickness, as observed, is not less than 1200 feet, and pro-
bably exceeds this. They lie horizontally or at low angles,
usually not exceeding 10° or 20°. Lithologically they are
yellow, brown, greenish, and bluish-grey sandstones, fre-
quently markedly felspathic, alternating with grey or
bluish-grey shales.

The coalfields probably at one time belonged to one
basin, but as they are now disconnected, it is convenient
for purposes of reference to class them geographically in
separate divisions. The following division embraces the
different fields: —

Northern— -
(1) Longford basin. L

Southern—
' (2) Colebrook (Jerusalem) and York Plains basin.
(3) Ouse basin.
(4) Derwent and Richmond basin.
(6) Huon basin.
(6) Recherche basin.

South-Eastern—
(7) Schouten and Spring Bay basin.
(8) Tasman Peninsula Basin.
Eastern—
(9) Fingal basin. :
(10) Llandaff and Douglas River basin.

(1) Longford Basin.

The upper coal measures crop out near Norwich from

below the sediments of the Launceston Tertiary area, and
apparently succeed the fringe of Permo-Carboniferous
marine strata which skirt the northern face of the Western
Tiers. The coal seams have a thickness of 3 to 4 feet.

o
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1(2) Colebrook (Jerusalem) and York Plains Basin.

~ The Mesozoic strata fringe everywhere diabase-crowned
hills. At York Plains sub-anthracitic seams of coal up to
4 feet in thickness occur in these beds. The coal assays
60 to 67 per cent. fixed carbon, 13 to 14 per cent. gas, and

16 to 23 per cent. ash. At Colebrook bluish-grey sand-

stone overlies a seam of coal 2 feet thick; and other seams
up to 3 feet have been met with. _

‘At Green Ponds horizontal beds of these sandstones have
been preserved. At Mike Howe’s Marsh, 17 miles north-
west of Oatlands, soft yellow sandstones dip north-westerly,
and contain coal assaying 62 per cent. fixed carbon, 18 per
cent. gas, and 10 to 11 per cent. ash.

(3) Ouse Basin.

The strata of this coalfield comprise soft yellowish-brown
felspathic sandstones and grey shales with characteristic
fern impressions. The general dip is to the west, at an
angle of about 3°. Fragments of silicified wood are fre-
quent. Seams of coal from 2 to 5 feet thick exist at this
horizon. Amnalyses show from 53 to 63 per cent. fixed car-
bon, and 21 to 25 per cent. volatile matter. Below the
coal-bearing sandstones are a series of siliceous or quartzose
sandstones, corresponding with the freestones quarried at
Knocklofty, Ross, &e. The coalfield is nearly encircled by
igneous rocks—by basalt to the north-west and diabase on
the north-east, east, and south.

(4) Derwent and Richmond Basin.

Mesozoic sandstones and shales flank the ranges round
Mts. Wellington, Direction, and Dromedary, along the
valley of the Derwent between Hobart and Bridgewater,
and again between Bridgewater and Richmond.

Coal-bearing beds of shale and sandstone are met with
round New Town, where they repose on the grey and yel-
low building stone, the beds of which belong to the Knock-
lofty series. The coal shales contain plant impressions
characteristic of the upper coal measures, the most abund-
ant forms being Alethopteris australis (Morris), Thinn-
feldia udontoﬁteroides (Morris), and Neuropteris tas-
maniensis (Johnston). Zeugophyllites elongatus (Morris)
and the common species of Phyllotheca also oceur.

North of Mt. Direction sandstones of this division carry-
ing coal dip gently towards the west. The associated shales
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its turn, overlies the coal, at any rate round Spring Bay.

contain impressions of Thin i
. L‘ gophyllitea? nfeldia, Phyllotheca, and Zeu- ' ; ]
‘ ; Much false bedding prevails, but a main gentle northerly
| (6) Huon Basin. ; dip of one or two degrees oxists. Coal seams up to b feet
‘, Felspathic sandstones and shales occur on the ‘divide ol in thickness occur ab Triabunna. At Prosser’s Plains are
i between the Huon and North-West Bay River basins. 3 seams: of coal dipping to the south-west, at high angles
‘ They contain several coal seams from 1 to 6 feet in thick- k) (40°). ;
l; ness, and have a general dip to the morth-west at angles - N On the north shore of Schouten Island a seam of coal
| varying from 5° to 10°. These seams are Enown ai the . was worked at one time by the Imperial Government. This
|! Sandfly group. The assays range from 50 to 56 per cent ; is associated with fireclay enclosed in soft carbonaceous
| fixed carbon, 25 to 30 per cent. volatile matter, and 15 to [, sendstones and shales.
17 per cent. ash. An anthracitic seam also oceurs assay- ; :
' 80'8 per cent. fixed carbon, 8 per cent. volatile ’mattver, i (8) Tasman P eninsula Basim.
[ :}1% iib}::; cent. ash. The crowns of the hill ridges consist i The Mesozoic rocks, yellow and white sandstone and blue
\ ; 5 s ! a..r:id gre¥ :}ilxales;tvgh ma:tm?::z, flank t&e dmb‘;ﬁ?-capll)ed
. echerche Basin. ridges of the northern part ol Te eninsula, and form low
.‘ The Upper Coal Measures . i cliffs on the coast-line. Some of thI; coal seams were at one
fanking Becherche Ba.e ;l!' occ:qr in a belt of country ‘ time worked extensively by the Imperial Government. The
il River to Beuth Oaps BZ.’ nd continuing across Catamaran ' nprt.h-ea.st,erly extension of these shales at Dunalley has
il At the head le’ R Yh he Bay i t ylglded numerous plant remains, which have been deter-
. Leprena, and south De;c tah?; l:,he 8a:.:",crm.iﬁ nt?:s settlt;ment . : mined by B, 3, Jotmman 72 ceor i
‘ | coastal range, which rises to 900 feet and dl;;esin ‘;rnt;oékllf; ' Pecopteris buftoni (Johnston).
| westerly direction. They extend also to the sast side of : Pecopteris caudata (Johnston).
| the bay. The outcrops of the coal on the range are by Thinnfeldia buftoni (Johnston).
| 9200 feet above sea-leve . g w Thinnfeldia polymorpha (Johnston).
| evel. The coal contains, by assay, 54 a polymorp .
il per cent. fixed carbon and 26 per cent. welatile matier Macrotaeniopteris w1a..nama.tta.e? (Feistm.).
. North of the Catamaran River the coal-bearing sand- Gleichenia dubia (Feistm.).
Il stones and shales contain Thinnfeldia odontopteroides, var L spinjfolium (. Wiods).
. obtusifolia, Ze ugophyllites elongatus, and Phyllothece;. iy Neuropteris ta.srpa.nwnms? (Johnston).
| tralis, and continue across the river to the south, where Ptilophyllum oligoneurum { Wiakeln).
h\ ::I:; st"“l h;sh bet;n found overlaid by shale and white Pterophyllum, &p.
one. e sha ies 1 : : " |
. odontopteroides. B chrries impresiona of ECuifeldia ‘ (9) Fingal Basin.
Il The Catamaran coal assays 67 per cent. fixed carbon and At one time this plainly embraced all the measures
! 95 to 27 per cent. volatile matter, and under 4 per cent. between Ben Lomond and Mt. Nicholas in the north, and
ash. Llandaff in the south, though continuity has since been
The same beds crop out along the coast-line between - interrupted by diabase intrusions. The limits of the field
South and South-East Capes, containing identical plant : are quite arbitrary, as continuity southwards can be estab-
remains and trunks of silicified conifers. 5 lished indefinitely. The Mt. Nicholas Range rises to a
; height at the trigonometrical station of 2800 feet above
(7) Schouten and Spring Bay Basin. sea-level, and cox;dsists of about 1000 feet of coal measure
The Prosser’ : %A } . sandstone crowned by columnar diabase. This descends
Wi i s | o oy 7 S geryis o o Salle fon fox, over 200 e, s 7t 00
usual greenish-grey or yellowish felspathic san dstz - ® ¢ the Upper Marine beds of the l_’ermo-_Carbomferous system,
freestone seems to overlie the-felspathi : ne. The ! giving about 1200 feet of vertical thickness for the Upper
spathic variety, which, in Coal Measures here.
L]
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~ Strong coal seams are being worked on the south flank
of the range. A section of the range at the Cornwall Mine

would give approximately the following succession in
descending order : — ;

Feet.
P e SRR I RS L UL ()
T T e N RS RS o et 200
o T S A S s S R R 4
BB SV ol om oy e oo T ks, R Ty ... 250
T L SO S T
e e e e T AR e ST R
Rl s ndeen deucil Lo Ll ol IOF el tor ) (edn 6
Clay & G R SRR N SR 4
CT T s T A ROLTET Y B ITRONE RITE MECWAL 3 R JE T 8
T e R S NI V=l G TUIOR 0 SRR ¢ )
o e T S TR e e e S 7
SRBRL 9

Coal measures sandstone to ﬁoorofvalley 480
Recent assays of the coal worked at the large Cornwall and
Mt. Nicholas collieries are as follows: —

" Hydro- Fixed
Moisture. Carbons. Carbons. Ash.
o 650 2630 5770 9-50
B, ... 748 26114 5836 802
o 872 23:10 5888 930
R . U080 1820 6140 11°80
i et b 666 2148 5676 1510

Several unworked seams occur at different horizons all
round the mountain. The Mesozoic strata continue west-
wards to Fingal, and thence along the valley of the South
Esk to St. Pauls, Ben Lomond, Mt. Rex, and Avoca. South-
wards from Mt. Nicholas they extend south in a coastal
belt down the eastern shore-line. Mt. Logie (Elephant)
south of St. Marys forms a north and south ridge a mile
long, capped with diabase and fringed with Mesozoic sand-
stone and Permo-Carboniferous sandstone. Beyond this
to the east granite stretches away to the coast-line. Fur-
ther south are coal seams near Thompson’s Marshes, in
the usual soft greenish-grey felspathic sandstones. ’

Avoca township is on Tertiary basalt, below which are
Tertiary sediments resting upon Mesozoic sandstone and
Permo-Carboniferous limestone. At Mt. Rex and on the

b
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Bona Vista estate are strong seams of coal 6 to 12 feet in
thickness. The coal analyses of the Mt. Rex seams are:—

Moisture. ?‘ig;; k Cl:i-;:dns I Ash, Sulphur.
1-2 350 54°5 8b 08
| 282 550 15°1 S0 =
— 38:2 PRI 42 e -

(10y Liandaff and Douglas River Basin.

Strictly speaking, this is a continuation of the Fingal
area, but is so far south as to justify geographical separa-
tion. The diabase-capped mountain range parallel with
the coast near Bicheno and Seymour is flanked by Meso-
s0ic sandstones up to 800 or 900 feet above sea-level, and
above this diabase ascends for about 300 feet fuf‘hh.er.
These sandstones have been shown by sinking and boring
to descend to a depth of at least 350 feet below sea-level,
The horizons are, however, affected by faults, so as to ren-
der an estimate of thickness difficult. The coal-bearing
beds consist of yellowish-green felspathic sandstone and
shales, with fossil imprints of Thinnfeldia odontopteroides
(Morris). They have a gentle inclination to north-west and
south-west. The seams of coal vary in thickness from 2 to
12 feet, and the quality is also variable. The good qual-
ities range from 50 to b7 per cent. fixed carbon and 27 to
34 per cent. volatile matter.

The following is R. M. Johnston’s list of Tasmanian
Mesozoic plants :—

— ]

& § g‘ 9 § Remarks.
Q -]

EE _g E ]

=] — e

e e

|

REOM . ovsvssonsninasadnosernanssnsonss
Cardiopteris tasmanica (John-
BEOM)  syanasessssansnnnnsk oo sas
Cyclopteris (or Salisburia) aus-
tralis (Johnston) ...... oo
Gleichenia dubia (Feistm.)......

Ferns.
i i is). 1 | ... | ... =Cladophlebisden-
Alethopteris australis (Morris) ks | o p(angn:)
| \ l var. . australis
8 serratifolia (John- } | (Morris)
]
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=
Glossopteris moribunda (John-
T I e R AR a5
Macrotaeniopteris wisnamattae
(Pelaton.) v oieeicivonsbicsidines 1
Neuropterisantipoda (Johnston)| 1
» tasmuniensis (John-
Qd ston) . (Jh ....... ) }
ontopteriseris 0 ol
Pecopteris buﬂom ohmf:ng 1
»  caudata (Johnston 1
= lunensis (Johnston
»  odontopteroides (Mor-
" - B e i e resnnal s 1
Rhacophyllum coriacenm (John-
SLOD) e 1
Sugenoptans mmnmca(l’mtm ) 1
Sphenopteris momslana (John-
........... 1
= ﬂexuasa (Mc & 1
» rermang (Mc 1
» ta ( eCoy) 1
= lobifolia (Morns) ...| 1
ey Plumosa (McCJy) 1
- alata (Brongu.) ...| 1
! elongata (Ca.rru-
thers) ..........o.oee 1
e mmanma (John-
............ 1
Strzeleckin an mopteroides
g %?)hmton) 0
tenuifolin (I olmsmn) 1
Taeniopteris morrisiana (John-
ston) ... 1
” tumumcn (J ohn-
............ 1
Thinnfeldia buﬁum (Johnston)| 1
)" feistmante.li (John-
SO ))c L tyiiads | 1
% obtu-ifolia "J ohn-
ston) .... 1
- media (T. Woods) 1
" polymurphu (Juhn-
: BRI Sl 1
& superba (Johnston)| 1
= trilobita (Johnston)| 1

r Coul
eRsUTes,

2 1B
2 gg Remarks.
2|82
= < 1
Lord’s Hill, New
Town
1

T

Arber as = 8.
lobitolia

1
l Considered by
J

Considered by Shir-
ley as = T. odon-
topteroides

Cunademd by Shir-
ley us = T. odon-

toptermdes i
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i}
<2
83
a=
=]
Trichomunides spinifolium (T.
Woods) ..... 1
o~ etting~hauseni
(Johnston) ...| 1
Equivetaceous Plants.
Annularia australis (Morris) ...| 1
Phyllotheca wustralis ( Brongn. ) 1
» hookeri (McCoy) [ 1
5 ramosa (McCoy) (1
Lycapoa
Lepldmtrobus muellen (J ohn-
ston) . = L
Yyeads,
Podozamites distans ? (Presé)| 1
Pterophyllum dubium (John-
ston) kas 1
- risdonense ( JTohn-
; ston) ... 1
-5 strahani (John-
stor) ..... 1
Sphenozamites  fi isimantelii
Johmton) ..................... 1
Ptilophyl um ollgoneurum T
VGO el Soeteenn (. ol Y
Conifers.
Baiera tenuifolia (Johnston) ...| 1
Ginkgophyllum australe (Juhn-
ston) .. 1
Suhsburia ‘hobartensis (John—
............................. i
Zeugophylhtas elongatus (Mor-
PIRYELTST S e S 1
Affinities uncertain.
Cryfmp yllites tasmanicus
G ey 1 Sl ,
Vunebrar.a. austrulis (McCoy...

I Ida Bay.

stones.

Lower Sand-

bt

Remurks.

Considered by
Arber as = P,
australis

United by Arber
with Vertebraria
indica (Royle)
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exposes everywhere sections of the great diabase sills, from
which their former Permo-Carboniferous or Mesozoic
covering has been removed by erosion. Outliers of the
Eldon sill exist as far west as Mts. Sedgwick and Dundas,
which are capped by this rock, and there is a dyke or
other intrusion at Mt. Heemskirk. While no doubt exists
of its invasion of the Permo-Carboniferous and Mesozoic
strata. its actual relations to' them in the field are fre-
quently obscure, owing to the contacts being more often
%han not concealed.

(c) The close of the Mesozoic or beginning of the Ter-
tiary was marked by an extensive irruption of basic
materials in the form of intrusive sheets and dykes of
diabase, which have penetrated all the rock-systems earlier
than Tertiary. The rock is of fine to medium grain, of
typically hypabyssal structure, and is composed essentially
of pyroxene and limesoda felspar. The general absence
of olivine is one of the most useful field criteria for dis-
tinguishing the rock from Tertiary basalt. The following
are two analyses of the rock from the north and the south
of the island respectively, made by Professor Ditrich and

Dr. Pohl:— g ‘ VIIL— Tsrriany.
Enstatite-augite- Quartz, or Konga. ; L
bearing Diabase Diabase A great stratigraphic break exists between the Mesozoic
from Launceston. from North-West Bay. and the sediments of the Tertiary system. While it is
LT TR A 5249 5674 very likely that the time divisions of the Cainozoic era
L SIS T 0-62 1-26 s adopted in Europe and America rest upon basic principles
i‘?l'g. """"""""" lg:;g lg;g ! 'i' of world-wide applicability, it does not at present seem
F:b b, it 5-30 . 7-58. " possible to adopt in Tasmania other than a binary classifi-
MO0 - | e trace é cation. .
(B}lagoo .................. 1115;? g g: - Pr(b) N)eogem or Upper Tertiary (= approximately
------------------ locene _—
IN( 0 worinnrinciinae i"% ?gg n (4) Terrace drifts and clays overlying basaltic lavas.
H:O under 110° ... 0-15 ! 1-98 (a) Paleogene or Lower Tertiary (= Miocene to
H,O above 110° ... 1-42 § + i Eocene)-—
L e R trace 0-15 f (3) Basalt lavas. i
g Yoo i (2) Fluviatile and lacustrine clays and sands. Gold

, and tin-ore drifts and deep leads. Lignitic
clays and leaf beds.

(1) Marine beds at Wynyard, Montagu, Cape Grim,
and Heathy Val{ey, Flinder’s Island.

The oscillations of the land surface in the north are
difficult to follow. A Pre-Eocene land connection with
the continent is considered to have existed; then followed
an Eocene depression. At some time in the early Tertiary
the land in northern Tasmania must have been higher
than now; but prior to the Mid-Tertiary basalt eruptions
a prolonged subsidence was in progress, when the clays and
gravels of the Launceston basin were laid down as deposits
reaching a thickness of 1000 feet. Subsequently many
valleys were filled with lava sheets. In Post-basaltic or
Pliocene times a rising movement again set in, which
‘restored the Bassian land bridge for a time. The changes
of level, however, finally left the floors of the deep leads at
Beaconsfield, Lefroy, Back Creek, &e., still below sea-
level at their outlets. e

It should be mentioned that the quartzose variety,
though frequently met with in the south of the island,
is not quite typical for Tasmanian diabase. All the signs
of the occurrence of diabase in Tasmania indicate its
intrusion into overlying rocks. Its base is not glassy, but
rather a felspathic mesostasis; the rock is mever scori-
aceous, has no horizontal partings between separate lava
flows as in basalt, and is sometimes almost gabbroid in
texture. The numerous dykes injure the quality of the
coal in their proximity, and affect adjoining sandstone
and shale by converting the former into quartzite, and
the latter into chert or adinole. Most of the coastal head.
lands in the south-east and west are composed of diabase.
In the North they form the promontories at Cape Port-
land, Tamar Heads, Port Sorell Point, and Mersey Bluff.
Over half the island, from the central tableland to the
east and south-east, the dissected and faulted country
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“In southern Tasmania the indented shore-line of the
estuary of the Derwent indicates drowned valleys descend-
ing seawards. The leaf beds on the shores of the Derwent
have been depressed to below sea-level, and bear witness
:.o late Tertiary or Quaternary advance of the sea on the
and. g :

For the most part, Tasmanian Tertiary deposits are non-
marine. In other parts of the world the Tertiary is
known as the age of lakes, and this island offers no excep-
tion, for lacustrine and fluviatile deposits of the period
are the prevailing ones. In them are preserved leaf
impressions and remains of extinct deciduous trees, e.g.,
oak, elm, beech, &c., together with eucalyptus, banksia,
cinnamon, and various conifers. Examples of these
deposits are the lacustrine or estuarine beds of the valley
of the Derwent and of the Launceston Tertiary basin.
Other deposits fringe existing rivers or were the beds of
ancient streams, as along the South Esk and the deep
auriferous and stanniferous leads at Lefroy and in the
Ringarooma distrigt.

(1) Marine Beds at Wynyard, d-c.

At Wynyard, on the west side of the mouth of the
River Inglis, are beds of fossiliferous limestones of Eocene
age. The Sandy Cove bluff, rising to a height of about
170 feet, consists of stratified rocks about 80 feet in thick-
ness, overlaid by about 80 feet of the basaltic lava, which
commonly separates the Lower and Upper Tertiaries.

The fossiliferous series comprises a Crassatella bed at
the base only a few feet thick and superincumbent Turrit-
ella beds nearly 80 feet in thickness. These are heavily
charged with marine shells and corals, of which 316 specific
forms have been identified. The Turritella beds have
yielded impressions of leaves of Pteris Belli, Sapotacites
oligoneuris (Ettingsh.), besides remains of an extinct mar-
supial, Wynyardia bassiana (Spencer).

The species of Turritella which have been identified
are: —

T. warbutonii (T. Woods), abundant.
T. sturtii (T. Woods).

T. tristira (Tate).

T. conspicabilis (Tate).

T. acricula (Tate).

T. murrayana (Tate).
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And of Crassatella:— 2
Crassatella (Crassatellites) oblonga (T. Woods).
Crassatella communis (Tate). :
Crassatella aphrodina (T. Woods).

These beds repose horizontally on the Permo-Carbon-
iférous glacial beds of the Wynyard formation, which dip
north-westerly at low angles up to 10°. ;

'At Cape Grim polyzoan limestone in horizontal beds,
dipping eastward under basalt, composes the sea front on
the West Coast, immediately south of the cape. These
beds extend eastwards to the Welcome River. Besides
polyzoa, they contain Tertiary echinoderms and brachio-
pods.

On Flinders Island, near the Patriarchs at Heathy Val-
ley, is a Lower Tertiary. shell limestone wit}l marine shells,
some of which (Cucullea, Nucula, Turritella) resemble
forms found in the Eocene beds at Wynyard.

(2) Derwent Tertiary Basin.

The valley of the Derwent exhibits a series of Tertiary
sands and clays bordering the present river. They indi-
cate the former existence of lacustrine conditions in the
lower Derwent. These beds attain a maximum height of
40 or 50 feet above sea-level, and may be seen at One-Tree
Point, Sandy Bay, Cornelian Bay, Lindisfarne Bay, Geil-
ston Bay, &c. At Pipeclay Bluff, Cornelian 'Ba.y,_ where
the beds rest horizontally on diabase, the white pipeclay
contains remains of the fruit Plesiocapparis leptocelyphis

- (Mueller) and impressions of various leaves. These strata

probably extend below the basalt at the Cemetery Bluff,
and correspond in age with the infra-basaltic beds of the
Launceston Tertiary basin.
At Geilston Bay beds of clay and limestone (known as
the Geilston Travertin) occur, containing the following: —*
Helix geilstonensis (Johnston).
Helix huxleyana (Johnston).
Helix sinclairoides (Johnston) or (H. sinclairi, Pfr.).
Vitrina barnardii (Johnston).
Bulimus gunnii (Sowerby)
Cypris alburyana (Johnston)

* Fide R. M. Johnston in Geol. of Tasmania, p. 285
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These beds constitute a fragment of the floor of the
ancient lake of the Derwent, and were once continuous
with corresponding deposits on the west side of the estuary.

The preserved flora of the Derwent Tertiaries is character-
istic of the Palmogene in Tasmania, viz., leaves of betula,
alnus, quercus, fulgus, salix, cinnamomum, araucaria,
sapotacites, with the fruits platycoila, penteune, con-
chotheca, plesiocapparis, cordia, &e.

Higher up the Derwent, near its conflusnce with the
Styx River, are beds of light-coloured clay associated with
lignite, apparently derived from conifers. Near Glenora
clay leaf-beds occur below the basalt, yielding leaves of
fagus and cinnamomum. Near the Ouse bridge the river
flows through Tertiary beds of lignite and clay, contain-
ing large tree trunks.

Launceston Tertiary Basin—This comprises the wide
plain within the drainage area of the Tamar and its tribu-

taries. It contains layers of irregularly bedded sandstones

and clays, often with lignite. These cover an area of 600
square miles, and attain a thickness of 1000 feet. The
plateau has a general height of 500 to 600 feet above sea-
level.

The lowest beds are, perhaps, those between Muddy Creek
and Supply River, on the Tamar, where a series of hori-
zontal ferruginous sands and white and bluish clays occurs,
dipping slightly to the north-west, the lower strata con.
taining Anodonta tasmanica (Eth. fil), Unio johnstoni
(Eth. fil), and numerous leaf impressions (Cordia tas-
manica, Ettingsh., and Premna drummondi, Ett.).

In the auriferous lead at Brandy Creek, Beaconsfield,
270 feet below sea-level, a stratum of black carbonaceous
clay has yielded the Palmogene fossil fruits Spondylostro-

bus smythii (Mueller), Platycoila sullivani (Mueller),
Plesiocapparis leptocelyphis (Mueller), Cordia tasmanica
(Ettingsh.), Elaeocarpus bassii (Ett.), Penteune allporti
(Mueller), Conchotheca turgida (Mueller), and leaves of
cinnamomum, polymorphoides (McCoy); also large trunks
of conifers. Similar beds occur at Dilston and Winder-
mere on the east bank of the Tamar. Lignitic beds of
Tertiary clays and sands occur east of Mt. George.

The false-bedded sandstones of the Windmill Hill and
Sand Hill, Launceston, are Upper Palzogene. They con-
tain leaf imprints of deciduous and other trees (betula,
fagus, quercus, cinmamomum, banksia). At Carr Villa,
near Launceston, the boring core showed an impression
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of a betula leaf, at a depth of 500 feet. Leaf-beds appear
on the railway-line at Breadalbane, with lignite impres-
sions of banksia, betula leaves, &c.

A bore at Belmont went down in the Palzogene sand-
stone and shale to 894 feet without reaching bottom.
‘This is equivalent to about 200 feet below sea-level. The
common leaf impression, Betula launcestoniensis, was
found.

" North-East.—In the north-east the high plateau of sand
and gravel, with alluvial tin ore, near Branxholm and
Derby, which is capped with basalt, marks the ancient
course of the Ringarooma River before it was choked with
lava and diverted to its present channel. At Gladstone,
the old Mussel Roe stanniferous lead contains fossil wood.

East.—Tertiary leaf-beds also occur in the tin-ore drift
in Thureau’s Il)weep Lead, at St. Helens. At Tullogh-
orum in the valley of the South ‘Esk, sandy clays, with
Egnit_e‘ have yielded fossil leaves similar to those at
Muddy Creek.

. North-W est.—Palwogene alluvial beds occur on the
North-West Coast below the basalt sheet which caps the
coastal plateau. At Burnie, in a white pipeclay below the
basalt, imprints of leaves of European and other types
have been found. At Waratah leaf imprints have been
-obtained from greyish Tertiary sandstone beneath 45 feet
»f basalt, at a height of 2000 feet above sea-level. These
leaves have been identified as follows:--Eucalyptus kay-
seri (Johnston), Laurus sprentii (Jol:mston‘), quercus bis-
-choffensis (Johnston), Ulmus tasmanicus, C'yeadites micro-
phylla (Johnston). . .

‘W est.—Leaf-beds of similar age, and containing impres-
sions of Cinnamomum polymorphoides (McCoy) and Sapo-
tacites oligoneuris (Ett.) also occur in the carbonaceous
clays and ferruginous sands which form horizontal Eeds
‘along the shores of Macquarie Harbour from Strahan to
Pillinger. The lower beds torm a lignitic series, in which
leaf forms belonging to the Lauracez and Cycadace= are
found. At Farm Cove, near Pillinger, beds contain fossil
resin. : !

At the Henty River are lignite beds, with remains of
leaves, Fagus jonesii (Johnston) and Acacia meiringii

(Johnston).

(3) Basalt Lavas.

Towards and at the end of, the Pal®zogene, a great out-
;pouring of basaltic lava took place in nearly all parts of
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the island. This rock is the effusive expression of a gab-
broid magma. TIts mineral components are lime-soda fel-
spar and pyroxene, with or without olivine. It is here,
however, usually olivine-bearing. The olivine mineral is
extremely abundant in some varieties, generally in rounded
or corroded crystals, but occasionally with perfect crystal
form, as in the hyaline lavas of Sheffield. Every variety
of structure and condition is represented. In some parts
of the island the basalt is highly vesicular (e.g., Conara,
Benham Plains, Bothwell, Waratah, Hampshire, &c.).
Tachylyte, or basalt glass, with a weathered crust of a
beautiful blue colour, occurs at Richmond and Nietta.
Columnar structure is common, as at Burnie and other
places. On the North-West Coast the basalt occasionall
assumes a limburgitic (felsparless) facies, as at Wynyard,
on the Wilmot-road, south of Hamilton-on-Forth, and in a
dyke on the Emu Bay railway-line, 7 miles from Burnie.

No cinder cones have been observed, but crateriform
cones or plugs oceur, e.g., east of Lake Sorell, and on the
Shannon Tier. The extensive basaltic sheets probably
issued from fissures rather than from the more familiar
cone vents. The lava choksd the river valleys towards
the close of the Palmogene, sealing up stanniferous and
auriferous gravels, and protecting deep leads, which are
now worked for gold and tin.

Some of the basalts belong to the alkaline division of
igneous rocks, e.g., at Table Cape, Shannon Tier, and at
Sandy Bay, Hobart. '

The coarse basalt which forms the promontory of Table
Cape, a bold headland near Wynyard, rising 580 feet
above sea-level, is composed of labradorite, augite, olivine,
abundant apatite, and iron oxide with analcime. Nephe-
line has been identified in it by Prof, Rosenbusch, who
considers that the rock belongs to the trachydolerite group.
A similar basalt forms the promontory of the Nut, at Cir-
eular Head. '

On the Shannon Tier are some small volcanic cones
(Haystack, Beehive, Anthill) consisting of melilite—nephe-
line basalt, erupted through the diabase which crowns
the tier. A coarse nepheline-augite rock is associated with
the finer grained basalt, but both probably form a geo-
logical unit. The constituents of the basalt are nepheline,
melilite, olivine, pyroxene, perofskite, apatite, and mag-
netite. Dr. F. P. Paul's analyses of this rock* are as fol-
lows: —

* Foyaitisch-Theralithische Gesteine aus Tasmanien. Dr, F. P. Paul,
Vienna, 1906, p, 37. .
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One variety of the Shannon Tier rock has been deter-
mined by Dr. Paul as nepheline-eudialyte basalt, in which
the mineral eudialyte takes the place of melilite as an

essential constituent. Dr. Heidenreich's analysis of this
*

rock is as follows:—
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A melilite-bearing nepheline basalt occurs at the Alex-
andra Battery, Sandy Bay, near Hobart. Its constituent
minerals are nepheline, olivine, pyroxene, melilite, apatite,
and magnetite. Dr. Paul has detected in it a little ortho-
clase and cossyrite. The iron olivine fayalite crystals are
visible to the naked eye as red spots in the rock. An
analysis of this rock by O. E. White and W. A, Macleod *
gives its composition as follows: —

L, Vo 4 ) [ o 47-21
N T R ST 1606
| I TIRR M AR R e B NE ol T A 11-87
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99-49
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IX.—QUATERNARY.

This comprises the Pleistocene and Recent periods. The
main topographical features of Tasmania during this era
were essentially the same as exist to-day. There were the
same mountain ranges, the river systems, the central
plateau, the western highlands. Tasmania has remained
insular throughout the era. :

Since Pleistocene cimes the north-western part of Tas-
mania has apparently suffered an uplift relative to sea-
level, evidenced by the existence of extensive elevated
peneplains. These ave strikingly evident along the north-
ern coast and in the west of the island, between the ocean
and the West Coast range. The recent river systems,
rejuvenated by the upward crustal movement, have deeply
dissected the area, and seamed it with profound gorges.

Some further change of strand level has taken place sub-
sequently, producing raised beaches on the northern coast
and in the islands of the straits. Dune formation has
been in progress along the coast lines; terrace drifts show
the deepening of channels by existing streams; ossiferous
cave breccias have been formed on the floors of caves and in
fissures in the Ordovician limestone. Moraine material
was transported into valleys by glaciers on the high ranges

* Notes on a Fayalite Basalt from One-Tree Point. Proc. Roy. Soc.
Tas. 1898-1899, p. 78. 3
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the western and central parts of the island. Finally
man appeared, and in the course of time, the indigenous
~ race became extinct.
~ The Quaternary may be divided as follows, but in view
- of the difficulty of establishing a sequence, it would be
unsafe to rely implicitly on the order of succession. Some
of the events in the separate divisions may have been actu-
ally contemporaneous.

Recent—

(6) River alluvium and sand dunes.

shell beds.
(5) Raised beaches.
(4% Helicide sandstone.
Pleistocene—
(3i Glacier indications in the Western highlands.

Native

(2) Cave deposits.
(1

A Pleistocene.

The Pleistocene period in Tasmania, though not distin-
guishable by any remains of characteristic organic forms,
shared with other countries the climatic features of a
glacier epoch. Although Pleistocene glaciation affected
the northern hemisphere more profoundly, it was neverthe-
less a world-wide phenomenon, and the southern hemi-
sphere was not wholly exempt. Tasmania was not buried
under a general ice sheet like that which covered Europe
and America: no evidence has been discovered of any
glaciation in the eastern part of the island, but glaciers
unquestionably were developed in the highlands of th
west where none exist to-day. :

Pebble and terrace drifts.

(1) Pebble and Terrace Drifts.

At different levels in the large river valleys, terraces of
drift were formed which were cut down into later by the
rivers as their channels deepened. These are relics of the
flood plains of the past. Examples are present in the
valleys .f the Derwent, North and South Esk, and Gordon
rivers. Drift beds of this age occur in various river val-
leys, containing pebbles of silicified coniferous and other
wood, and relics from Palzogene leaf-beds.

(2) Cave Deposits.

In Pickett’s cave, in the Chudleigh district, a number of
sub-fossil bones have been found on the stalagmitic floor,
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and in crevices of the Ordovician limestone. These
belonged to existing species of kangaroo, kangaroo rat,
wallaby, wombat, opossum, &c.

(3) @lacial Deposits.

Evidences of the Quaternary glaciation of the highlands
are abundant on the mountains of the west and on the
elevated plateau of north-western Tasmania. Glaciated
rock surfaces can be traced on Mts. Tyndall and Sedgwick
to near their summits. The lakes between the western
ranges are bordered by moraines. On the western slopes
of the West Coast Range numerous moraines occur. The
township of Gormanston is on beds of glacial boulder clay
of this age, which have been cut through by the Linda
Creek. Sections of these beds are exposed in creek banks
between the Gormanston Gap and the Linda township.
Glacial deposits continue for miles down the valley of the
King River. Erratics in the Mackintosh valley and the
notable moraines on the Cradle Mountain and Barn Bluff
plateau belong to the same age. The plateau between
Mt. Pelion and Barn Bluff is characterised by the preva-
lence of low, rounded hummocks and numerous tarns or
lakelets. On the slopes of Barn Bluff are lines of moraine
ridges, and from here towards Granite Tor rolling hum-
mocks still oecur. Erratics and glaciated surfaces are
features of the country round Lakes Dixon and Undine,
and on the Frankland Range. On the west side of the
Craycroft Range moraine material with large boulders
occurs at a height of about 250 feet above sea-level. All
round the promontory west of Farm Cove, Macquarie Har-
bour, moraine boulder material is present at sea-level.
From the Denison Range an immense number of ice-borne
conglomerate boulders have been carried down and spread
over the valley of the Gordon River, and from their disposi-
tion with reference to existing topography it may be
inferred that the glaciers were active in Quaternary times.
The same conclusion may be drawn from the glacial
deposits on the north-western plateau, which are well
preserved, with fresh-looking rock scorings, and are evi-
dently of an age subsequent to the establishment of the
existing configuration of the country.

(4) Helicide Sandstone.

A shelly sandstone, consolidated dune sand, or aren-
aceous limestone occurs on most of the islands in Bass
Straits (Cape Barren, Badger, Green, Chappell, and Kan-
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! g‘aroo Islands) up to 100 feet above sea-level, resting in
10

rizontal beds on the granite or older stratified rocks.
Its organic remains are shells belonging to various living
species of Helix, Bithynella, Succinea, Pomatiopsis, Physa,
Bittium, Truncatella, &c. Bithynella nitida (Johnston) is
doubtfully distinct from an existing form, and Helix sim-
soniana (Johnston), found in the white calcareous sand-

~ stone or limestone of Kent's group, is not known as a

living species in Tasmania.

On Flinder’s Island, 2 miles up the River Arthur, and
30 feet above sea-level, is an oyster bed with untravelled
shells, suggestive of alteration of level.

() Raised Beaches.

These are on the same geological horizon as the helicidze
sandstone. They exist all along the northern coastline,
and on the Straits Islands. Some of them on the latter
underlie the consolidated sand dunes (helicide sandstone),
and are found 40 or 50 feet above sea-level. Elevated
beaches of marine shingle are seen at the mouths of the
Blythe and Emu Rivers, and elsewhere, on the shore of
Bass Straits. In the extreme south-west of the island, at
Cox’s Bight, the flat marsh land along the coast indicates
a slight elevation of the country there within the recent
period.

(6) Native Shell Beds.

Comminuted burnt shells are found in heaps and layers
several feet thick at various points on the coast-line and
on the shores of estuaries. associated with worked abor-
iginal flakes. These are the Kitchen middens of the
extinct Tasmanian race, and are deposits of, perhaps,
greater interest to the ethmologist than to the geologist.
The last of this race (Truganini) died in Hobart in May,
1876. When and how woolly-haired negritoid man entered
Tasmania is a debatable question. It has been generally
supposed that he crossed from Awustralia before Bass
Straits were formed, but if the last separation of the
island from the mainland took place as far back as the
Pliocene this supposition would involve a greater antiquity
for man in Tasmania than is suggested by the insignificant
tribal divisions and the superficial nature of the deposits
in which remains of his handwork are found.
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ORE-DEPOSITION.

It is a question whether some ore-deposition (copper) is
not connected with the porphyroid or granitic eruption of
Cambrian age, but undeniably the period during which
the deposition of most of our ores was active was the inter-
val between the Upper Silurian and Permo-Carboniferous.

Ore-deposition of this period was associated principally -

" with the consolidation of the Devonian gabbroid and
granite masses. Nickel sulphide and iridosmine owe their
origin to serpentine at the Heazlewood, Trial Harbour,
and Dundas. The granite magma is respomsible for the
silver-lead lodes at Zeehan, the tin and wolfram lodes all

over the island, and for the gold quartz reefs of Beacons- .

field, Lefroy, Mathinma, &c. A few barren quartz veins
occur in the Permo-Carboniferous strata, but outside the
exceptional alkaline porphyries at Port Cygnet, the chapter
of metal-bearing lode action closed Wilgxn the Devonian
period.  Within the term between the Cambrian and
Devonian were deposited the great stores of mineral which
the mining ind of Tasmania is now. drawing upon.
The mines of gold, silver, lead, copper, and tin rank among
the famous mines of the world. When the small area
of the island (26,000 square miles) is considered, her min-
eral wealth may be regarded as remarkable.
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THE GEOLOGICAL SUCCESSION IN TASMANIA—continued.

PALAEOZOIC

Representative Formations.

ries, at Port Cygnet and al:)ng D’Entrecasteaux
(Precise age unsettled.) .
16. Bouthport sandstones and shales
| 17. Mt. Cygnet and Adventure Bay sandstones and shales
18. Upper Marine mudstones overlying Mersey coal: Porter
ill shales and sandstones, Sandy Bay
19. Lower Coal Measures (= Greta horizon, New South
Wales); Mersey Basin, Preolenna, Henty River; Tas-
‘ manite

| 15. Elacolite and alkali syenites, with various alkaline gorphy-
i 5. Elaeolite an syeni with various rpﬂq
| 16

Urprer

1 20. Conglomerates, grits, limestones, and Lower Marine mud-

stones throughout the south-east, north-east, north-west,
‘ and midlands; glacial conglomerates, grits, mi
|

caceous
sandstones, and slaty flagstones in thick beds form the
base of the system

| DEvoNIAN

21. Granite, aplite, granite hyry usually associated with
previouel; mﬁoﬂhﬁe& g:b ros and peridotites

8

. Eldon Valley clay slates
. Fossiliferous limestone, sandstone, and slate at Zeehan,
Heazlewood, Queen and Nelson Rivers, Lorinna, &c

891

Orpovician

CaMBRIAN

FRE-CAMBRIAN

ALGONERIAN

24. Slate and sandstone in the old
mestone on the Gomrentine

of Lefroy, Ms. Vie-
and other rivefs, at

1
Railton, Mole Creek, Beaconsfield, &c.

26. Dundas slates and breccias; the Dial

Range and Leven slates, breccias, tuffs,

porphm)lds; a similar series at

' Zeehan; the felspathic porphyries of

Insertae sedis Mts. Lyell, Jukes, Darwin, and the
West Range generally.

[ 27. Slate and sandstone at the Neeiles and in

the neighbourhood of Mts. Mueller and

Wedge
. Dikelocephalus sandstone at Caroline Creek and the Floren-
tine Valley
Discoidal sandstone in the Loddon River Valley and at
Caroline Creek, near Dulverton
| 80. Tubicolar sandstone at Middlesex, Five-mile Rise, Mt.
Claude, Lemonthyme Hill, Black lBlui"l‘, Zeehan, Loddon
River Valley.
| 31. Conglomerates, pebbly sandstone, and
West Coast hmge, Mt. Zeehan, the
Range, Railton, &ec.

8 B8

uartzite on the
humbs, Denison

32. Amphibolites of the Rocky River; rnet-zoisite-amphibo-
lit:ﬁe of Hamilton-on-Forth and the Collingwood River

Vv
1 33. Quart.lgtic. sericitie, graphfitie, and argillaceous schists and

schistose conglomerates of the Frenchman’s Cap, Prince of
Wales Range, Cox’s Bight, Port Davey, Barn

uff, Ulver-
stone and

'orth, Rocky Cape, Long Plain, Asbhestos Range

ARCBAEAN

1 Not yet found in situ.

691




o

¢ -
i P e "
{ i T
gp.} & s & ¥ ¢ L sromucys
¢ . :fj 2 "\ ——;}41». l".'f— ‘Jﬁoyyr‘}_.?
I { N AR
W j{, i ‘ # .
N S L {swaiso &
“e.( ,i z ‘i 5 A ‘
;n-— ‘: i-::‘:. )\)"'
72... &., ‘h’ » ;-f 1:\}:: f'_,..} { i~ }‘\\\'\ .-m{?
. {' Ty T R '{ GRAMITE .
_ . {%F7 { $"=ToR
< (§ )
& A \ {(E}; - ( 2 -
‘,\l////" ',//21' ; {i: {;}E‘ { } [ MIGH TOR x!
= , - ’
"f’-'v?_ 2 54 0’.‘-)}{ £ Yy . -
S0 AemL ) W
W, o A
€'z Ao\ ) PR
’3 i.. u”,‘( g} \i)% Y <
ST g £ y (},,6, e 4
a WS BN W 4 F e L a4 . I
e WS Y LU § e
— "yﬂ" :“‘\\ \‘6 ‘_.\um ?\\“lﬁ‘,‘ """E{:/”’ by
'/,.// _,14,,“,.- < Y sﬂ‘"- . 7 %7 41 A ."%m
T § Mouwr g &7
2.7 7 s * mumcnison TASMANIA
ROSEBERY &
43 P
N4
LOCALITY PLAN
ey
5
- 0 > LK Wend,
l ' Dsdiddnnt (reermmmsmt qu-la‘u
15.2.1908.
R AP S———

Phote afer ~ohael by dohn Brad Fiavorwwent Poosdes Bidart. Toswisrae




THE MOUNT FARRELL MINING FIELD.
[Four Plans.]

IL—INTRODUCTION.

(1)—GENERAL.

Ix the Mt, Farrell mining district, with which this
bulletin deals, the writer has been allotted, for purposes of
geological examination, a field which has recently attracted
no little public interest. :

The district can hardly be said to be a new one. It is
rather a field to which the prospector has returned with
fresh vigour.

The North Mt. Farrell Mine has been exploited with
ever-increasing energy, and its output has been materially
increased within the last few months. The faith thus
expressed in the future of that property has done much
towards the general expansion of the mining industry
throughout the district.

The favourable condition of the metal market during
the year 1907 also materially aided the work of prospect-
ing; and, as a result, during the early months of 1907
there were floated two new propositions on the southern side
of the Murchison River, viz., the Tullah and Thomas’
Blocks; also, the first-discovered silver-lead mine of the
district, T. H. Farrell's old reward claim, was reopened
under the name of the White Hawk.

Besides these properties, which are being actively pros-
pected, there have also been discovered other occurrences
of ore at both the northern and southern ends of the field.
The future of these latter discoveries will depend very
largely on the success of the present prospecting operations.

During my visit to the field two fresh finds were made ;

* and this fact serves to indicate that the distriet is still

receiving the active attention of prospectors.

The position of Mt. Farrell—at the northern end of a
series of districts notable for their mineral wealth—is also
such that additional interest is attached to its geological
examination.

The attempt has been made to define the features com-
mon to these several districts, so that they may serve as
an indication that, where they recur, prospecting work
may reasonably be expected to meet with reward; and
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this portion of the results of a geological examination
must be that which is of more permanent value and wider
interest. Special attention has therefore been given to
the genesis of the lodes, the general types to which they
conform, and their relation to the rock-formations of the
district.

(2)—GEocrAPHICAL PoSITION. |

Mt. Farrell is situated at the point where the Mur-
chison and Mackintosh Rivers unite to form the Pieman
River. The latter finds its outlet to the ocean on the west-
ern coast of the island.

Measured in a direct line, the mining field is 35 miles
from the coast-line, and it 1s about 4 miles east of the
Emu Bay Railway line.

M¢t. Farrell is situated north and a few points east-
ward of the main West Coast range, of which the culmin-
ating peaks are kmown as Mts. Darwin, Jukes, Huxley,
Owen, Lyell, Sedgewick, Tyndall, Read, and Murchison.

The metalliferous belt of the western coast is found
to follow closely the trend of the mountain range. The
mining fields have therefore a meridional trend; and
Mt. Farrell is the most northerly of a series of districts
in which copper, gold, siiver-lead, and zinc are represented
by their several ores. ~From its geographical position,
therefore, the district of Mt. Farrell demands considerable
attention.

The only means of communication at present is by the
Emu Bay Railway line. A horse tramway connects with
the railway at a point 21 miles south of Guildford Junc-
tion. However, there is mow in course of construction
a steam tramway, which, when completed, will materially
shorten the present route to the Emu Bay Company’s line,
and provide a more efficient means of transport to the
mining township.

II_PREVIOUS REPORTS ON THE FIELD.

The first occasion on which an official visit was paid °

to the field was in the early part of the year 1895, when
Mr. A. Montgomery, then CGovernment Geologist, passed
through the northern portion of the district, and visited
the properties now known as the Tullibardine and the
White Hawk Mines.

It was Mr. Montgomery who gave the name of Mt.
Farrell to the “rugged rocky range” (up to that time
unrecorded), as a tribute to the undaunted endurance of
the pioneer prospector of the district—T. H. Farrell.
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At the time of Mr. Montgomery's visi i
; 1 i g ys visit no mineral
‘gmlml;enes had been made on the slopes of Mt. Farrell
The report, therefore, of that
: ;b ; gentleman on the
:;;:lt:jns m&ly his ngt,eri onfthe two properties above I?lf:la-’
€d, and some s
fogm, ey ort references to the general geology
June, 1900, Mr. Twelvetrees made a short i i
ne, | A ort 1
of the district and the mines which were at {',ha.t',1 smlgz
active operation. His visit was of only one week’s duration
‘::Pd necessarily too brief to admit of any detailed examina.
on of the geology of the area. This report, which con-
::j!::s d?’,ta{"ief, accotzlnt.s of the condition of the several
ines at tha period, is dated from the G
gist's Office, on 20th i,
e next visit paid to Mt. Farrell by a member of
- -. th
geological survey staff was in March, 1%04, when Mr. Ge.,
A. Waller made a brief examination. Mr. Waller's
reallna.rkn on the general geology of the district are of great
;eo ?zéyoz fac:ltlm.nt.tl?f his intimate acquaintance with the
e other mini §
i ing fields of the West Coast
Mr., Waller draws attention to the fac
t that at A
Farrell there are found members of the same rod: t.ylpfets
as occur along the main axis of the West Coast range in
an unbroken line from Mt. Darwin northwards. He sug-
tglests th‘a{t. the schistose igmeous rocks of the district be
ermed “ porphyroids,” after the strikingly similar schist-
ose porphyries of Europe. Of this matter more will be
E&l‘(%’ _I:}fer, when the rocks are treated of.
ith regard to the massive conglomerate which f
t‘:;lre main mass of the ridge of Mgt. Farrell its(;lf orMn;s
. aller’s remarks are of particular interest. This formation
ca.s been studied by him in several localities on the West
boast. and he concluc_les .that it should be referred to the
ase of the Upper Silurian. Formerly, it had been con-
zllgerac% thaht;rzﬁe conglomerate was of Devonian age. Of
s, also, er mention will i st
Fr frachiny will be made in a later portion

IT1..-PHYSIOGRAPHY.
(1)—ToroGraPHY.

The topography of the area is due primari

[ p ily to the f.
which have tilted up the strata Ft'o highy a.nglg; 0:‘;8;
secondarily to the natural denuding agencies which have
developed the rugged outlines of the surface.
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The ridge known as Mt. Farrell is long and very nar-
row, and owes its character to the nature of the central
hard band of siliceous conglomerate. This weather-resist-
ing formation rises at the top of the mountain abruptly
from the softer rocks with which it is in contact to a
maximum height of about 1600 feet above the jumction
of the Mackintosh and Murchison Rivers.

The outlines of the surrounding heights are different.
Mt. Black, to the west, has well-rounded outlines, and the
spurs spread out into the valleys on all sides. Mt. Mur-
chison, which towers above all the surrounding country,
shows a series of abrupt cliff faces, with long-graded slopes
stretching away on either side.

To the west of the Mt. Farrell ridge lies a broad alluvial

plain, which runs back far up the valley of the Sterling
River, which occupies the depression between Mt. Mur-
chison and Mt. Black. Its northward continuation is the
valley of the Mackintosh River, which joins the Murchison
at Mt. Farrell, and flows away westward towards the coast
as the Pieman River.

Again, on the eastern side of the Mt. Farrell razor-
backed ridge, lies a broad flood-plain—that of the Sophia
River— which gathers in the waters of the White Hawk
Creek, and joins the Mackintosh River at the northern
extremity of Mt. Farrell.

The Murchison River differs from these other rivers
in that it has cut its way right through the conglomerate
ridge, and now makes its way north and west to join the
Mackintosh a little below its junction with the Stirling.

The area drained by these rivers is very considerable,
and they are never dry, although the variations in the
amount of water passing along their channels are con-
siderable with the seasonal changes.

At Mt. Farrell the average river level is a little over
100 feet below the flat surface of the button-grass plain
which marks the old level of the flood-plain.

The region has been elevated since the establishment
of this flood-plain, and the river systems are still actively
engaged in once more cutting down their beds to the base
level of corrosion.

The ancient flood-plain of the Mackintosh River affords
some evidence to prove that the uplifting of the region was
not effected by one simple movement, for there are still
traces of two river terraces left in the undenuded river
wash at a point a little north of the town, and west of the

Mackintosh Mine.
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On the steep banks, also, of the White H
» s awk Creek

above the old workings of T. H. Farrell, th ;
races of this old rive::g:va.sh. bk d

This elevation of the country is not restricted to the
particular region in question, for there are raised beaches
at several points on the West Coast. At Strahan, the Ter-
tiary beds are known to form raised beaches, and numerous
terraces of gravel are recorded. Mr. Montgomery, in his
report on the Corinna Goldfield in 1894, claims that these
gravels are of marine origin. However, whether of fluvi-
atile or marine origin, the present elevated position of
these gravels is indisputable proof of elevation. It may be
'ti!mt' the period of this upward readjustment was Post-

ertiary, and followed upon a Tertiary subsidence. Raised
beaches of recent sediments have been recorded at Cox’s
Bflgthlf by e;Mt: Twelvetrees,* and it may be that some parts
of the w rti i i i
ofisee W rn portion of Tasmania are still undergoing
g Th: z.gebof the alteration of level in the Mt. Farrell area
> :i(I)a.blz. e definitey determined from the evidence now

There is some evidence in the district which

. - . m b

regarded as indicative of glaciation. In the neigl?gou:
hood of the White Hawk Mine there are very large
rounded boulders of granite to be seen. These have been
undoubtedly derived from the Granite Tor mass, but are
now some miles distant from their source. They may
possibly have been rounded in beds of the mountain
torrents, but they now occur stranded high above the pre-
sSentllcmekIOb;(;l&f I noticed several on the flanks of Mt

wallow, eet. above the level of the Whi .
Creek bed at the mine. LT S

These boulders certainly h i

¢ y have the appearance of glacial
erratics, but no other of the phenomenzpusua.lly to bi seean
n nﬁ]acmted areas were noticeable.

r. R. M. Johnston, in his paper entitled “Th
Glacier Epoch of 'Australasia,”’r correliates the evidence o(;
these’ boulders with that of the moraines, roches mou-
tonnées, &c., of many other places to prove a former
glgi‘:litmn_of the western highlands of Tasmania.

aken in conjunction with other evidence, it may b
admitted that these rounded boulders are true glicia?
erratics, and that the region has been subjected to ice
gpi;_zf)_n? yet“ the topography of the area has not been

* Report on Cox's Bight Tinfiald, December, 1
T Royal Society of Tasmania, 1803, s
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i dified by such ice action. If other traces of
Z?;l('(;::}gnmowere ig:pressed upon the district tfhey
have since been obliterated by the action of other sur a,c}f;
agencies, unless perhallis Lake t_Herhert represents a roc

i . by the ice action. (ot
bas'llﬁegt%‘:agoeg('ir;]xy, {herefore, of the Mt. Farrell district as
a whole is that of an elevated region in which the erosion
cycle has once reached maturity, but of which the fea,ture?
are now suffering a more rapid alteration, for a con;p{ara]
tively recent alteration has taken place in the genera heve
of the district, and in consequence the river systems have

been rejuvenated.

(2)—METEOROLOGY.

The rainfall at Mt. Farrell is undoubtedly very_heavyt:
although no statistics can be adduced to give an idea o
the actual amount of precipitation. The following ﬁguresl,
taken from Walch’s Tasmanian almanacs, show the t(_)t.a.]
rainfall for a period of 12 months at some of the principa
points on the West Coast of Tasmania. : :

. Mt. Read is quite close to Mt. Farrell, but its elevation
is considerably greater.

Total Rainfull 1st October to 30th September.

| 1809 | 1600-1901 | 1001-1002 | 1902-1903 | 1906-1807
M Reall' .. ........canci isu.!sum1l!0_lnl 77°91 | 8:_3'81 | 1-2(1:!);'.
Zoehan . ...... coorirr o] 101°88 | 106-00 | 94:50 | 106:31 | 100-33
Mt, Lyell ....cooooniiiaienion] D4°48 | 181°20 114563 | lllu-71 ll|:r_40
Waratah . .......c.. eieveenene| 88°08 | 00°33 [ 733 D448 | 100

wnship of Mt. Farrell is said to possess a milder
cli'll;lliziefoand ap drier one, than other_s'pots on the West
Coast, on account of its sheltered position. Nevertheless,
the annual rainfall is considerable, and is not very evenly
distributed. The winter and spring are said to be the
wettest seasons, while from the middle of December until
March fairly fine weather is prevalent.

Of this rainfall, during the rainy seasons by far the
greater proportion must run off the steep surface slopes to
the rivers. The snow that caps the highest peaks lingers
for a time, and then augments the supply of water to the

ountain torrents.
mSome small proportion of the rainfall must be held con-
tinuously by the surface mantle of soil and peaty growth.
The so-called ** button-grass ”* plains and slopes retain their
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dampness long after the rain has ceased by the action of
this vegetable growth; otherwise, the return of the rain
to the rivers is rapid, and the rise of a river is to be noted
almost instantly after the rain has been observed to fall.

This heavy rainfall on a country of steep slope must
necessarily cause a very considerable amount of rock waste
to be carried away downhill to the rivers, and prevent
the accumulation in situ of any weathered rock-masses.
The only retarding agent tending to arrest this downhill
movement is the dense vegetation of the district, which
exerts a strong binding influence on the surface-mantle of
soil ; and in the case of the button-grass growth, the whole
of the underlying material is covered and protected from
the denuding agents.

On the western slopes of Mt. Farrell the whole surface-
soil can be seen to be creeping downhill where sections
of the surfacesoil are exposed by the numerous trenches
cut there. The cleavage planes of the slates, which dip
to the west in the undisturbed ground a foot or two below
the surface, are seen at the surface dipping to the east.

The slate is soft and cleavable, and it has been pushed so -

far by the general soil-creep that the dip of its cleavage
planes is inverted.

(3)—Tue Efrect oF THE ToroGrApHIc FEATURES ON
MINING.

Prospecting and Eaploitation.—On the whole, the
topography of the district may be said to be very
favourable to the exploitation of the mineral belf.
The steep grade of fhe western slopes of Mt.
Farrell along which the mineral belt runs has indeed
prevented the accumulation of the rich gossanous material
which often caps the silver-lead lodes of other mining fields.
In fact the downward soil-creep has in many cases
quite covered up all traces of an outcrop, although the
lode lies only a few feet below the present surface.

But the creeping surface-soil forms only a very shallow
layer, since it is removed almost as soon as it forms, so the
prospector has not mueh overburden to remove in most
cases when trenching for the lodes,

The creeks cut across the country on these western lodes,
and have therefore aided the prospecting of the main por-
tion of the field very considerably.

On the other hand, on the south side of the Murchison
River, the streams, on the whole, flow.in a more north-
erly direction as they leave the northern slopes of Mt. Mur-
chison, and run with the strata, rather than across ; yet the
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Tullah lode was picked up in a stream flowing westward
from the slopes of Little Farrell. :

Both the White Hawk Mine and the Tullibardine owe
their discovery to the existence of these natural sections
afforded by the creeks.

The Murchison River itself has cut across the rock-
formations and laid bare several occurrences of ore, both
of lead and of copper, to which reference will be made
later.

Once located, the lodes have been readily exploited by
adits driven into the sides of the mount; and these adits,
driven towards the central core of the mountain, are usually
nearly at right-angles to the strike of the lodes. The north
Mt. Farrell Company owes the discovery of its “ No. 1

lode” to its lowest level adit, which intersected this -

body of ore, which does not extend upwards as far as the
surface. In fact, the aid afforded to mining by the
physical configuration of the country will be apparent
when it is remembered that there is not a shaft on the
field that serves for the raising of ore to the surface.

Water-supply—The narrowness of the ridge at the top
of Mt. Farrell, and the steepness of the slopes, cause one
serious drawback. In consequence of the small area
exposed, and the rapidity with which atmospheric moist-
ure leaves the mountain sides, the rainfall, heavy though
it is, is, on the whole, insufficient to supply the needs of
a mining community of the size of Mt. Farrell, if depend-
ence is to be put only upon the rainfall on the western
slopes of the mount.

At the present time there are only two concentrating
mills on the field, and of these one is inactive.

The North Mt. Farrell Company's mill is supplied with
water issuing from the underground workings of its own
mine, and the Mackintosh; but this is inconsiderable in
amount. The supply is augmented by a pipe-line that has
been constructed to the top of the mount to carry down
the waters of the small lake on the southern crest of the
ridge. This lake is of small extent, covering only 10 acres,
and its catchment area is also small, so that the present
demands on its contents are all that can be met. The dry
season of the year, for about three months after Christmas
time, renders this lake supply a doubtful one for a plant
in continuous action.

Races are cut to tap the several streams on the mount-
ain side, but these, too, are apt to fail in the dry season,
and the water from underground alone is left. _

As regards the mines situated away from the Mt.
Farrell ridge: On the south side of the Murchison River
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no concentrating is being done at the present ti

the event of developments underground I:varrantitritgu:'millt

ing plant, the machinery site will undoubtedly be chosen

on the banks of the river. And indeed any concentrating

mill of the future will need to be built on the river banks

or in immediate proximity thereto.

thfsw;i%trds tl;e W;fhite Hawk and Tullibardine properties
-su offers no difficu ions at

the;:se mines Elgaﬂse the demand. IR

ower.—The configuration of the country is such

were the quantity of water sufficient, yall nece;s];i{;

machinery could be actuated by hydraulic power.

The North Mt. Farrell Mine utilizes its lake supply to
drive a 9-toot Pelton wheel, and generates thus a part of
the power necessary for driving the concentrating
machinery. The lake supply is conveyed from the syphon
by pipes and races to the top of the ridge, and thence
descends direct in a pipe to the mill. At present this
pipe is not full to the top, so that the available head
could not be ascertained. A reservoir chamber is needed
at the top of the ridge of such capacity that it can carry
enough water to maintain a full head for the two shifts
du;‘llrg %h]:_&h t.]!;e uiil] is running.

e e Hawk Mine is very favourably situated
regards both water-supply and thz available lfead at whit?l?
it eouid‘ be delivered with small expense, for the White
Hawk Creek drains a large area of country and descends

to th i 5
Wa.ter?a.ﬁl;.n e by a very steeply-graded gorge with several

IV.—GENERAL GEOLOGY.
(1)>-Tre Rock TYPES REPRESENTED ON THE MT.
FarrerLr Fierp.

+The various rock formations which requi ipti
will be treated of under three heads— [

(2) The igneous rocks.
(b; The sedimentary rocks.
(¢) The metamorphic rocks.

A.—THE IGNEOUS ROCKS.

There are several groups of igneous rocks h
each of which must be loopked a.tg];epa.rat.e]y, 0. the. fue,

i (1).—The Porphyries and their Associates.

The first group to be considered is the acid-intermediate
series, of which so many different facies are present.
These are all gradations from the granitoid varieties
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south-east of the main ridge of Mt. Farrell, to the porphy-
ries and felsitic types further westward. On considera-
tion of the many features shared in common by all these
types, I feel convinced that they are to be taken together
as one geological group.

The tolocrystalline Types.—The track from Mt. Farrell

along the eastern bank of the Murchison River to the .

sections in the south-east affords several exposures of a
medium-grained basic granite, or syenite, which merges by
insensible gradations into a green porphyritic felsite, to be
described later.

This syenite—showing to the naked eye equidimensional
constituent crystals of dark-green biotite mica and horn-
blende, pink orthoclase felspar, and the pale greenish
felspathic mineral, with an indistinct cleavage—appears
like a granite, but the poverty of quartz in the rock is
plainly apparent.

Microscopically the rock appears to be a fairly normal
syenite, altered by dynamical stresses and masked by
reconstitution. The hornblende still remains here and
there in idiomorphic crystals, but most of it is altered,
and its place taken by chlorite and epidote. The same
alterations have taken place in the case of the biotite. In
one section I noticed a mineral which appeared to have
been augite, but was almost wholly altered into chlorite.

The felspars are clouded by kaolinization, and uwne
plagioclase more so than the orthoclase. The latter has
a faint reddish tinge in thin sections. As regards the
exact member of the plagioclase series present, I was
unable, through the decomposition of the rock, to obtain
satisfactory extinction angles.

Quartz is present here and there in graphic inter-
growth with the orthoclase. Apatite is common in stout
unaltered idiomorphic crystals. .

In crystallization, the plagioclase seems to have pre-
ceded the hornblende, while the orthoclase was subsequent
to it.

The crushing has subjected all the minerals to a state
of strain, and has even produced actual fracturing in many
cases. Where the minerals have withstood crushing with-
out actual rupture, and where they remain sufficiently
undecomposed, their extinction is “ shadowy ™ or “wavy.”

These rocks are found in the southern and south-eastern
portions of the field, at the Osborne Blocks, and at Kit-
son’s. On the Section 2940, in the name of H. J. Kelly,
a variety occurs that may be termed a true granite, from
the greater prevalence of quartz.
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The Felsitic and Porphyritic Types.—Intercalated with
the sedimentary rocks all through the district are a series
of porphyritic rocks which appear to me to correspond in
general composition to the holoerystalline members above
described, but to have consolidated under different physical
conditions. By a series of chemical analyses this matter
could be settled, but in the meantime the question can-
not be definitely decided.

The southern portion of the field will, by reference to

the geological map, be seen to consist very largely of these
rocks, which form broad zones or very narrow bands in the
slate. -
From point to point their mineralogical constitution
can be seen to alter even in the same continuous belt of
rock. A felspar porphyry thus can be traced into a quartz
porphyry or into a fine-grained felsitic rock wherein no
crystals can be distinguished by the unassisted eye, and
the texture is quite homogenous.

Variations in the structure are equally gradual. The
uncrushed rocks are comparatively easily distinguished
without miscroscopic aid, but in the field these simple
types are found to merge into the schistose varieties so
gradually that no divisional line can be drawn between
the crushed and uncrushed portions; and uncrushed
blocks of irregular lens-like shapes occur, quite surrounded
by the crushed types.

Again, in the field one is often in doubt as to whether
the cleavable schist under observation belongs to the
igneous series, or whether it is a variant of the associated
sedimentary rocks. In such cases the weathered surfaces
of the schist afford some information, since the quartz
crystals of the rocks, which were originally unmodified
quartz porphyries, often resist the weathering agents that
gradually disintegrate the rest of the rock, and so stand
out in relief. In this way I found several doubly-termin-
ated quartz crystals left in relief on weathered faces or
edges.

By weathering these rocks have their appearance con-
siderably altered in most cases. The aspect of the massive
varieties is least affected, and the surfaces are clean and
smooth where there is no surface-soil above. =~ At one
point, on Section 2864, the progress of weathering on the
massive rock, which has an elaborate system of small joint
planes developed in it, has produced a rude spheroidal
structure.

In some localities, notably near the mouth of No. 4 ‘tun-
mel on the North Mt. Farrell Mine, and a little to the
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east of the Langdon Mine, the rock weathers to a honey-
combed aggregate, which has all the appearance of a lava
with its vesicular cavities caused by the expansion of
imprisoned gases at the moment of solidification. Some
specimens were so full of these cavities as to resemble a
pumice.

It is on evidence such as this that the conditions under
which the rocks solidified are to be determined. That is
to say, it is possible to judge whether these felsites and
porphyries were true effusive rocks which poured out on
the surface as lava flows, or whether they' were intrusive
rocks which forced their way between the other rocks
which were already formed, by the observation of these
peculiarities. :

By the microscope it can be shown that these felspar
porphyries near the North Mt. Farrell workings carry
filled vesicular cavities. These are apparent on weathering
as empty elongated spaces. The unweathered rocks show
in this section these vesicles filled with calcite chlorite, and
often a layer of chalcedonic silica.

The vesicles thus filled are considerably elongated, but
always in one general direction.  This evidence, when
taken together with that of the presence of fragmental
igneous rocks (to be described later), seems to me to point
with certainty to the existence of volcanic action within
but a short time of the period of sedimentation, during
which the slates were formed.

None of these vesicular rocks were observed to the east
of the slate series. They are always on the western side;
and on Section 3263 at least the igneous rock was clearly
intrusive into the slate, for tongues of the igneous rock
can be seen protruding into the slate.

The western boundary of the slates would therefore seem
to have been, in all probability, on the horizon of the
former surface. The original surface is now tilted to a
high angle by subsequent warping.

The effusive rocks which poured out on this surface
would then be the surface representatives of the plutonic
syenites and granites, and the intrusive porphyries.

A further sign of rapid cooling, such as would take
place at the surface, was noticeable in the rocks close
to the horizon of the tuff. In one thin section the micros-
cope reveals a ground-mass of extremely fine grain, show-
ing a considerable number of roughly concentric cloudy
markings. These are, in my opinion, caused by the pro-
gress of weathering along the perlitic cracks caused by

x1il

}:ihe rapid cooling of a rock, once glassy, but since devitri- .
ed.

The schistose varieties of this igneous series weather to
a grey rock with a very rough surface, especially where
the edges of the planes of schistosity are exposad. The
uneven hardness and resistance to solution are the causes
of the rough surface, and on these weathered edges it is
sometimeés possible to distinguish uncrushed idiomorphic
crystals of quartz.

One feature of some persistence, and especially notice-
able wherever the schistose igneous rocks are found, is the
occurrence of very numerous veinlets of quartz traversing
the. members of this series in every direction. The quartz
is often coloured pink, and the veins consist in many
instances of small crystals, whose longer axes are at right-
angles to the length of these numerous intersecting cracks.
The width of these veins of crystalline and massive quartz
is small, the great majority being under half an inch wide,
and very seldom are veins of over an inch me: with. The
silica has not been deposited solely in the veins, for it has
in many instances thoroughly impregnated the rock, and
caused it to assume the character of a chert.

This silicification, which is evidently of later origin than
the rocks in which it forms so prominent a feature, took
place after the main crushing of the region had been
effected. For the veinlets are usually undisturbed in the
schistose varieties of the porphyries. It is true that there
are several occurrences of the fracturing and contortion
of these veins, and in some cases I found the quartz crys-
tals of the vein-filling deformed by a movement of the
walls to which they are attached. However, these cases
are exceptional. The elaborate fracturing of the por-
phyries may have been caused by the crushing forces which
induced the schistosity, but the filling of the fractures with
silica was for the most part of later date.

Microscopically these rocks show many features of inter-
est, and of value in determining their relationships.

The massive porphyries display best the original mineral
constitution of these rocks, for the development of the
schistose structure has been attended by a reorganiza-
tion of the molecules, and the original character is very
largely masked.

The phenocrysts most common in the least altered types
are of quartz and plagioclase felspar. Orthoclase felspar
is present but not common, and of the plagioclase series
the more acidic members are the ones commonly found.




Sericitization and mechanical deformation have in many
cases made it impossible to determine the felspar which is
present. But the low values for the extinction angles,
when measured from the albitic lamelle, render it clear
that the plagioclastic felspars are commonly of the composi-
tion of oligoclase. Secondary albite is often present in
small clear crystals in the reconstituted ground-mass.

The orthoclase is more frequent where quartz is present
in addition to the felspathic phenoerysts.

In no cases are the felspars quite fresh, and they are fre-
quently almost completely replaced by sericite or a quartz-
albite aggregate.

The quartz appears sometimes with its crystal sutlines
well developed, but has more usually suffered corrosion
by the magma, and has its boundaries embayed. Very
seldom is the quartz free from the “shadowy " extinction
consequent upon a state of strain. '

Ferromagnesian minerals are rare, and never free from
alteration ; but in one specimen collected from near the
Tullah town-side there was well defined hornblende only
slightly chloritized. I also noticed a mineral, which may
have been a pyroxene, present in the felspar porphyry of
the Langdon section. In a few slides there are chlorit-
ized remains of a mineral which seems to have been biotite
before its alteration.

Epidote is common all through the series, and is usually
to be seen in granular aggregates.

_ The ground-mass is sometimes little altered, and is a
fine-grained micro-felsitic aggregate, which has corroded
its way into the phenocrysts.

There is no visible sign of fluxion, save for a slight tend-
ency of the felspars to arrange themselves with their
longer axes in one general direction. The quartz pheno-
crysts, being more equidimensional, do not exhibit any
such tendency. The proportion of phenocrysts to ground-
mass is very variable.

The crushed varieties of these rocks are clearly of this

oup as regards origin, when seen in thin sections, how-
ever widely their microscopic characters may vary from
those of the typical porphyries.

The chief variation introduced by the crushing is the
development. of a wavy banding throughout the rock.
This closely resembles the fluxion structure often visible
in this class of rocks, due to a movethent of the magma
during the process of crystallization. 'Here, however, the
‘incrushed types show no such fluxion structure in any of
the thin sections prepared for examination, and the
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banding is, in my opinion, of later date than the solidifica-
tion, and due to dymamic stresses.

In the much-crushed types the phenocrysts have been
shattered, and the fragments drawn out into augen, or
they show signs in polarized light of being in a condition
of .considerable physical strain. The ground-mass becomes
entirely changed into a quartz-albite-sericite aggregate, in
which the sericite is strung out in wavy zones, and in some
varieties a considerable amount of calcite is present in
addition.

Chlorite is also common, especially in the rocks associ-
ated with the holocrystalline varieties at the Osborne
Blocks and near Kittson’s. It is sufficiently abundant to
1mPart. a deep green tint to the rock, which resembles any-
thing but a quartz porphyry to the unaided eye. The
chlorite in thin sections is strongly coloured, and is
extended in wavy lines in much the same way as the seri-
cite of other varieties.

Summing up the evidence collected with regard to these

rocks, we may say that they all belong to one series of
intrusives and effusives.
_ Their mineral composition indicates that they are not,
in very many cases at least, typical quartz porphyries
and felspar porphyries, but rather quartz keratophyres
and keratophyres; for there is an almost constant pre-
dominance of the sodic over the potassic felspars.

With the description given here of the rocks of Mt. Far-
rell it will be interesting to compare the notes of Messrs.
W. H. Twelvetrees and W. F. Petterd on ‘‘ The Felsites
and Associated Rocks of Mt. Read and Vicinity.”*

Many of the rocks there described are identical with
those from the Mt. Farrell district—occurring, as they do
in one continuous belt with these. ;

The crushed varieties of these keratophyres may well be
termed “ porphyroids,” since they correspond in all
respects to the rocks originally thus named in Germany.
In fact, Professor Rosenbusch, the eminent petrologist
after examining some of the rocks of Mt. Read has
written : —+ :

“Undoubtedly we have here strongly dynamical
altered forms of the acid eruptive ):ocks.gy T’yhea t;;?ci.yl
porphyritic structure, the nature of the phenocrysts, the
still-recognisable fluidal structure, the mnearly entire
absence of dark constituents, the occasional spherulitic

* Proc. Roy. Soe, Tas., 1808-0, pp. 33-46.
t Ibid., p. 43.

ST
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forms still recognisable in their replacement products
(quartz, albite), all point with certainty to members of
the quartz porphyry family, and, with great probability,
not to quartz porphry in the narrower sense, but to quartz
keratophyre and keratophyre. . . . The rocks greatly
resemble our German occurrences in Westphalia, the
Fichtelgebirge, and Thiiringen, and especially the occur-
rence in Wales. These are the forms which in Germany
were originally called porphyroids and flaserporphyries.”’

Mr. Waller, in his report of 1904, proposed the term
“ porphyroid ” for the schistose rocks of this series. It
has been adopted, to some degree, by the mining com-
munity, but is used quite without discrimination. The
present detailed description of the schistose porphyries
has been given in order to give a greater degree of defini-’
tion to the term * porphyroid,” and to indicate clearly the
exact meaning of this word, which is used in the later
portion of this bulletin, The rock is an important one
in the Mt. Farrell mining field, and with the slates forms
the common country rock of the lodes. Associated here
and there with the green quartz porphyries of the Osborne
Blocks are types which seen to be only variants from the
rocks of this series, yet which are remarkable for the
presence of actinolite. -

One of these, from Section 2145, on the western side of
the Murchison River, was examined microscopically, and
proved to be an actinolite rock.

The actinolite showed tints varying from pale yellow to
pale brown and pale green. Beyond the actinolite, which
oceurs in the form of allotriomorphic crystals or radiating
bunches, there is only scattered iron ore and a sporadic
prism or two of epidote.

The relation of such a rock to the more acidic mem-
bers of the series is not clear, especially as no information
was to be gained from the field occurrence. It may be
that this type is merely a more basic segregation from the
normal magma ; but such a suggestion can be little more
than a speculation in the present state of our knowledge
of the district. The outcrop whence the described speci-
men was obtained was in proximity to the workings
marked in the map. Hence it is possible that the actino-
lite is due to a local alteration of the quartz felsite by the
agency of mineral-bearing solutions. And in this con-
nection it may be mentioned here that coarse actinolite
accompanies the occurrence of galena some distance to
the south, on Section 2865.
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The Fragmental Types—On the extreme western flank
-of Mt. Farrell, at a point near the south-western corner of
‘the northern section of the Mt. Farrell Company’s leases
is a very remarkable rock, which appears to be an altered
volcanic tuff. It is in immediate contact with the felspar
~porphyry which shows the vesicular cavities filled with chlor-
ite ca}mte and chalcedony referred to above, but the actual
junction could not be traced on account of the surface
cover. The western continuation of this rock is entirely
covered by the button-grass plain at the foot of the mount.

In appearance the rock is, on the whole, deep green in
colour, but with grey and reddish blotches irregularly
distributed. The varying splashes of colour are due to
angular fragments, which are of different composition—
some chalcedonic, others apparently fragments of the pink-
coloured uncrushed porphyries.

At the junction of the Mackintosh and Murchison
Rivers, still further to the west, a very similar rock is
to be seen here and there; and the tramway cuttings
afford sections which show that . the fragmental varieties
pass by quite insensible gradations into the massive
porphyroid. We may look upon them as the fragmental
porphyroids, or “ clasto-porphyroids.”

With mic®scopic aid it is still more apparent that
these rocks are certainly fragmental, and yet possess many
features in common with the other porphyroids.

_The felspar crystals embedded in its mass are very con-
siderably altered, with a great development of kaolin and
epidote. In some the original crystal is replaced by an
albite-epidote mosaic, with more or less silica and calcite
in addition. The interstices between these altered crystals
are filled with a mixture of chlorite, epidote, calcite, and
kaolin. :

In one slide there was visible an angular fragment of
a gla:ssy igneous rock. This piece seems to me to afford
certain evidence of the shattering of an effusive rock by
volcanic action. The glassy fragment is stained pale
hrowms]_: by decomposition, but still shows a number of
clear microlites possessing a straight extinction; and it
possesses, in addition, a well-developed perlitic structure,
which has been accentuated by the progress of weathering.

(2)—The Granite Porphyry of White Hawk Creek.

The sedimentary rocks of the White Hawk district—
sandstone, limestone, and pebbly grit—have interbedded
with them a dyke rock, which is a true ‘‘ microgranite,”

-or ‘ granite porphyry.”
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It forms a broad dyke, which dips westward with the sedi-
mentary rocks and outerops on the eastern boundary of
the leases. e i

The rock has a felsitic ground-mass, which is sometimes
pink, sometimes green, and in which the porphyritic
crystals of quartz felspar and biotite are set.

Tt is clear that considerable alteration has taken place
since the rock first solidified—even to the naked eye. There
is a considerable development of chlorite, by which in some
cases the ground-mass, in others the felspars, are almost
replaced by the secondary green mineral.

Where undecomposed the felspars are fairly large and

ink.
s Microscopically it is a typical microgranite, which is free
from the effects of dynamic metamorphism, but altered by
weathering. The ground-mass is a fine granular aggre-
gate of quartz and orthoclase, in which are phenocrysts of
quartz, biotite, orthoclase, and plagioclase. !

The quartz has suffered considerable corrosion by the
magma, and its borders are ragged, and sometimes deeply
embayed. The felspars are also corroded, but not to the
same degree as the quartz. The biotite shows usually its
crystal outlines, and basal sections appear as cleanly cut
hexagonal plates. +

Decomposition has altered the biotite almost completely
into chlorite—sometimes massive in form, at other times
in tufted radiating aggregates.

The felspars are kaolinised or sericitized, and in some
cases the decomposition has been attended by the intro-
duction of iron and magnesium, and finely-divided chlorite
penetrates the crystals.  Epidote is present in small
amount.

All through the ground-mass there is finely-divided
chlorite, which imparts the prevalent green colour to the
rock. The definite determination of the felspars is diffi-
cult, inasmuch as their alteration leaves little more than
bare traces of original structure in most cases. They are
quite commonly zoned, and both single and multiple twin-
ning are still recognizable.

Whether this microgranite belongs in origin to the
magma which has produced the plutonic mass of Granite
Tor, or whether it is another variety of the series above
described, cannot be determined from its mode of occur-
rence.

It lies in position between the two varieties of the
igneous rocks, and nearer to the granite on the east.
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The great distinction between members of the two
-groups 1s that the series already deseribed all show more or
less the effect of crustal movement.

Yet in the White Hawk area all of the rocks are
noticeable for a freedom from the signs of mechanical
deformation in a district of such considerable disturbance.

In age there is but little difference between the two
groups of igneous rocks, so that the relative progress of
decomposition is not of value as a criterion in distinguish-
ing them. :

The granite porphyry here described is quite uncrushed,
the alterations that have been effected being simply the
result of the work of surface agencies.

(3)—The Granite of Granite Tor.

On passing up the valley of the Mackintosh to the
northward, an examination of the river gravels shows an
ever-increasing proportion of pebbles of a holoerystalline
rock quite different in type from the syenitic granite above
described as occurring with the porphyries.

This other is a typical coarse-grained acidic granite in
most specimens. Both muscovite and biotite micas are
usually present, but some varieties show an almost com-
plete absence of biotite and abundant silvery-white mus-
covite. The rock is coarser in grain than the syenitic
granite of the Oshorne Blocks, and often carries por-
phyritic erystals of orthoclase as much as an inch and a
half in length. ‘

This is the rock which occurs in situw at Granite Tor,
and which has many features in common with all the other
tin-bearing granites of Tasmania. Tin is reported to have
been derived from this granite also.

Microscopically viewed, the rock is perfectly free from
all signs of dynamic metamorphism.

The felspars, both orthoclase and plagioclase, are in a
fair state of preservation, and only kaolin has resulted
from their alteration. Their crystal outlines are well
defined, and they have clearly preceded the quartz in
crystallization. Muscovite and biotite are abundant, and
the latter is sometimes chloritized.

This plutonic mass of granite appears to dip underneath
the mica schists on its western border, and probably is
connected in depth below the Mt. Farrell field with
the other granitic outcrops of Mt. Heemskirk and the
Meredith Range.
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(4)—The Diabase Peb bles.

i i f the
bhles which constitute the beds o
Mfrlc]:?:oigcgm ﬂgivz: and tributaries are Tgclnme \Lellérouniii
; S z : ok
ones of medium-grained c}.m'l:!a.se._ This rgc s Lok
: where in the district in &itu, an e pe
?rﬁ;;all;az];ytra.velled many miles from the east;va.ri- 111::(}))1;.11;
i face-streams, and p
ains by the agency of the sur R
t of glaciers. They are frequent in pebb
?JZIE: :fxteh]; n?odgern streams and in the older river deposits
intersected by present streams or exposed by mimng
opﬁfﬁ:lg)il:iaaae is known to occur in situ at Barn Bluff gnd
at the Eldon Range, from both of 1\;v'.]:uch wat:;:a :()pv;bb‘lj:;
westward by the valley of the Murchison; so A
bably derived thence, a.n_d have reac E
;izsgto poai{ion by the transporting agency of the steep
graded streams.

B.— THE SEDIMENTARY ROCKS.

(1) The Slate and Associated Crushed Grit and
Conglomerate.

i i ies of the central
form the main sedimentary series o
po'ft}ilszeof the mining field ; and al}t;hough t};ei;(cilesya;e Eﬁz
to the zones in which t ey are fo 555
;zzgﬁzgiveolodea at the present time are situated in these
tal rocks. y
Olden?r%I::: a.?l gradations—from the conglomerates, a;ga.ms’;.
which the harder and massive conglomerate of the ce!;t;:
ridge of Mt. Farrell abuts, to the fine-grained s : 8
further to the west. The grain is coarser on the -eastern
i f the belt than on the western. ' )
Sld‘f'lfe coarse varieties are easily recognised by t:,hti:(:i‘
rounded pebbles of quartz, many of l:{)liuch hm; a.lx‘:rsout.
hing forces. Some of the pebbles are
?E:ocft;es,’g and the whole r_oclti_struc{;u:e is alzﬁx;d.o ] '.I&:g
d orits of grain intermediate between e
zf::sg]?:mggtes angr the true slates are at times .vialry fdl?n
cult to distinguish from the por'pl_l.yrmd, espeicls:o y fro
the more markedly schistose varieties of the atter.
.All varieties of this series show umplst?,ka.ble; :Lgtll:’
of crushing, and the attendant reorganization o e
contents, so that they cleave re:i.d:ily u;t_,o ﬂakesi; il;rl;; g::r‘s;;
inds part in roighly parallel directions, W
gll:;rsgfa.in show agc]ean slaty cleavage for the most part.
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At a few points in the neighbourhood of fracture-planes
there has been an impregnation with silica, and the slates
become hard, massive, and non-cleavable.

Where mining operations have penetrated these slates
and exposed them it can be easily seen that there has
been considerable alteration of both the structure and
composition in the immediate vicinity of the lodes. The
No. 4 tunnel of the North Mt. Farrell Mine has penetrated
the altered zone, and runs far into the unaltered slate
beyond. = This latter at this place is a dark cleavable slate
with fine-grained iron pyrites along the parting-planes. I
could not perceive any visible graphite in the slate; yet
where the lodes traverse the rock the appearance of
graphite is noticeable, and the iron-bearing mineral is
the carbonate, not the sulphide.

The structure of the slate near the lodes is also different.
The even slaty cleavage is replaced by a remarkable con-
tortion and brecciation of the whole rock. The cleavages
appear to dip in any direction, and the lines of parting
often appear intricately folded, fractured, and overthrust.
These phenomena indicate that much of the stress which
produced the fractures now filled with ore must have been
of the nature of compression.

The majority of the rocks of this series are dark in
colour, but there are some associated light-coloured rocks
which, in my opinion, are to be classed with them.

To the west of the lode-bearing slates in the Mt, Farrell,
North Mt. Farrell, and Mackintosh areas is a narrow strip
of this pale clay schist or slate, The belt is distinguished
from the ordinary slate in the geological map and section
herewith.

At the North Mt. Farrell Mine there is a narrow belt of
the dark slate still further to the westward; but in this
case, as in all other visible sections along this belt, there
appears to have been some degree of movement bhetween
the light and dark slates at their contact. The relation
between the two is therefore not definitely certain on the
evidence available. The persistence of the belt will be
seen by reference to the map to be remarkable. I traced
it northward as far as the Mackintosh River in Section
2909. Southward the rock is to be seen near the mouth
of the main lower-level adit of the Mt. Farrell Mine, and
extends till it is hidden by the button-grass plain. *

An entirely similar rock is the country rock of the Tul-
libardine copper property, where it is obviously inter-
laminated with the dark slates on either side.
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In the South Murchison section the eastern tunnel has
been driven in a pale-coloured slate of a somewhat similar
appearance. Here the pale slate is interlaminated with
the darker, the junction being visible at the mouth of the
adit. Between the ordinary dark slate and the paler
variety there is no unconformity nor any plane of separa-
tion. The colour changes abruptly, and the slaty cleavage
becomes less well marked.

The rock from the Mt. Farrell Mine was sectioned, and
shows a number of small quartz granules strung out in
wavy lines, and between them undulating bands of seri-
cite and kaolin.

A specimen from the South Murchison section was also

examined microscopically. It showed an even more homo-

genous texture. The sericitic bands are so fine as to be
nothing more than strings. Calcite has made its way in
along the planes marked by the strings of sericite, and
forms eyes here and there.

With regard to the structural features of the members
.of this series, a very strong distinction should be made
between the bedding-planes and cleavage-planes.

The two are being constantly confused on the field, and
may lead to serious misunderstanding of the geological
structure.

The slates especially are very seriously contorted at
times, and the cleavage-planes are always the prominent
feature, whereas the bedding-planes are not visible at all
in the great majority of instances. In fact, it is an
extremely difficult matter on this field to determine the
dip of these sediments, when the beds are considered as a
whole. The mining operations have given one or two
.exposures of the divisional lines between the members of
the slate series and between the porphyroid and the slate’;
but in all such cases there has apparently been some
degree of movement between the two rocks in contact, and
the passage of meteoric water along these planes has
masked the relationships of the rocks. Tn such cases as
were open to observation the dip of the rocks seemed to
be to the westward, and at an angle of from 60° to 70°.

At the South Murchison Mine the contact line between
the pale and dark slate is mearly vertical, but inclining
to the west.

+ " The planes of schistosity dip almost always to the west,

but there are great local contortions of these rocks, both
near the lode fractures and in the anproductive zones;
for instance, above the workings of the Farrell Blocks, on
Section 2397, the planes of schistosity strike north-west

Xxiil

and south-east, whereas their normal strike throughout the

field i i i
rﬁ; ge‘zs parallel to the main axis of the Mt. Farrell

(2)—The Massive Cbnglomerﬂte of the Mt. Farrell Ridge

_ The core of the Mt. Farrell ridge is a rock which i
its typical development is a coafse cong]o:nerag‘:hbﬂ
with which are interbedded finer-grained sandstones, or
gzzn si:a‘.:les. _These rocks are obviously all members of
el fﬁe:. period of sedimentation, and must be treated of
The conglomerate is usually of a pinkis
almost wholly quartzose in co:ipositioﬁ Th]; 52%11111:; :::
sist of all varieties of quartz—massive, banded, and chal-
cedonic—and of a quartz .schist or quartzite schist. This
latter schist is nearly all quartz, with very little pale-
coloured mica, and the layers of mica are often contomd
_I:I'he cementing medium in the conglomerate is also
siliceous, and usually very small in amount when com-
pfared with the large bulk of the rock that is composed
of the pebbles. The sandstones also are almost wholl
of silica, and are stained red by oxide of iron. §
The strike of the beds is practically the strike of the
mountain ridge, but-it varies widely at one point near th
fal'llli:l-pla;e which traverses Section 2796. 5
le bedding-planes are not decipherab
massive form is met with, and ueili;)her s:ze'ik:hng:‘ glim
c%n be as_certa,med; but the coarser type passes oveg
;ruptly _into the finer, and the structural relations
ecome visible. There is a band of the finer-grained sand-
stone running the length of the mountain, from the south
end to the fault-plane, almost on the vel,'y centre-line of
the ridge; a_nd on the eastern slopes, towards the vall
of the Sophia River, the finer-grained sediments can gye
seen outcropping here and there through the button-grass.
thfl‘}:e southern end of Mt. Farrell shows a great local
ickening of the conglomerate, and a south-east spur of
the mountain, which extends along the eastern bfnk 0}
the Murchison River, is wholly of conglomerate and '(;
associated sandstone. (o
The Murchison River break
at the southern end of tl:e act?::;n:he a:;); glomer:l:’e
south side of the river the same beds are to be se;x’ln 4
the northern; and “Little Farrell,” as the portion :gn(':.ﬁ
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of the Murchison River is called, has the same general
‘aspect as the larger part on the other side of the river.
Viewed from the top of the southern end of the mount
proper, the structure of Little Farrell is plainly visible. The
same massive beds of coarse conglomerate are apparent, with
the interbedded sandstone, but the finer-grained varieties
of the eastern slopes of Mt. Farrell are not seen on the
southern side of the river. :
The structural features presented by the rocks of this
series are of some interest, as they assist co_nstderably in
explaining the structure and geological history of the
district. -
The strike of the main series of beds varies from N. 5°

W. at the south end of the mount to N. 10°
. W. above the Farrell Blocks trenches; and approaching

the fault-plane, whose strike line has a bearing of 1129,
the strike of the finer beds is continually making towards
the westward, till it bears N. 452 W. Northward, beyond
the fault-plane, the strike is N. 10° E.

‘At the southern end of the mount, where the spur runs
out in a south-easterly direction, the strike-lines follow the
spur round till their bearing is N. 300 W.

The dip of the beds which form the ridge of the mount,
above the chief mining centre of the field, is Pra.ctws.lly
900, and as the ridge passes southwards this vertical struc-
ture of the main beds is preserved. .

The finer-grained beds on the eastern fall of the mount
are mostly covered by button-grass, but appear to dip to
the west. y

Passing northwards, the main series of conglomerates
acquire an inclination to the eastward as the fault on
Section 2796 is approached, and on the south side of the
fault dip east at 80°.  Across the fracture-plane the
structure is different. The more westerly members of the
conglomerate series lie at an angle of 30° with the hori-
zon, while the eastern beds, from the centre ‘of the ridge
eastwards, dip east at 709, ; i)

The change of dip is abrupt, and I think it is due,
not to a movement of the crust after the formation of
the whole series, but to a tilting of the region during
the process of sedimentation. ; :

The main fault that intersects the series is a dip-fault,
and its effect can be clearly seen from Innes’ track along
the foot of the mountain on the western side. :

The weathering of the bent strata and the b1:ea.k1ng~oﬁ
of blocks of rock across the joints and ‘bedding-planes
makes the sediments, when viewed from the track, appear
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to dip east on the west of the ridge at the south side of
the fault gorge, and lower down on the same cliff faces to
dip to the westward. However, the writer’s observations
showed that the dip was always to the east, or rather north-
east.

The conglomerate series rests unconformably upon the
complex of slates, porphyries, and porphyroids, with an
unconformity between the two formations.  The best .
position for observing this contact is from the south end
of Mt. Farrell, and looking across the gorge of the Mur-
chison River at the cliff section exposed on the southern
side.

The vertical beds of coarse conglomerate on the western
boundary of the series abut directly against the crushed
conglomerate, which is the coarsest facies of the older
crushed sediments. The divisional line is very sharply
defined, and the older conglomerate has its planes of schist-
osity dipping away to the west at an angle of about 70°.
The conglomerates are seen to continue right down into
the bed of the river.

From the south side of this gorge, and looking north-
ward, the beds appear vertical at the top, and yet as
they approach the river seem to bend slightly and dip
a little to the east. The inaccessibility of this portion
of the mountain on the north side of the gorge prevented
me from verifying this distant observation at closer
quarters.

The conglomerate certainly comes right down to the river
at this point, but the vast amount of boulders which have
been broken away by the surface agents of decay and dis-
integration completely hide the actual contact of the con-
glomerate and the adjacent rocks at low levels. For the
hard silicevas fragments broken away from the mountain
crest do not easily disintegrate to form fine rock waste
that can be borne away by the rivers, and accumulate
at the foot of the gorge as a jumble of angular blocks of
all shapes and sizes.

From the point where the river cuts through it, the
conglomerate thins out on the south side, and disappears
altogether not far to the east of the Tullah property.

At the northern extremity of the mount the same diffi-
culty is experienced in finding the relations of the con-
glomerate to the rocks on which it rests, for the frag-
mental blocks conceal the junction.

The mountain seems to be split in two at its northern
end by a strike fault. I could not find the actual fracture-
line, for the cover of button-grass conceals everything. A
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trench on the gap between the two bluffs of conglomerate
shows the underlying rock to be of the slate series, and
one or two outcrops of slate appear on the slopes of the
gap leading down to the river at the extreme north end
of the mountain. The western portion of the con-
glomerate here seems, to have been separated from the
eastern by a fault. If so, the fault has the effect of pro-
ducing an increasing downthrow of the displaced portion as
we go north. No trace of the split is to be found south-
wards, and the conglomerate is, on both sides of the gap
at the morth extremity of the mountain, of the most mas-
sive type, so that the bedding-planes cannot be dis-
tinguished.

The conglomerate bluffs weather to bold, bare, rounded
knobs, and support no vegetafion. The button-grass has
crept up high on the slopes, and even covers part of the
ridge, but on the whole the outerop 1s bare and sharply
defined.

Fragments of all sizes of the conglomerate occur along
the valleys of the Mackintosh and Murchison Rivers.
These are, for the most part, just blocks which have
reached their present position by the relative lowering of
the rest of the region by the action of the rivers.

However, I noticed some large boulders, notably some
of several tons weight near the Fairell Siding, distrib-
uted here and there at all altitudes throughout the dis-
trict.

In a region whose river systems have been continually
undergoing modification, these blocks may have reached
their present places by river action, but there remains the
possibility of comparatively recent glaciation to account
for the distribution of these as erratics. :

This conglomerate is similar in character to that which
forms a capping on so many of the West Coast mountains;
and in all probability the beds at M. Farrell belong to
the same period of sedimentation as the other entirely
similar conglomerates. However, there are, of course,
many breaks in the continuity of the series, yet nome so
great that they cannot be explained by the existence of
either original breaks or gaps since formed by crustal
deformation and surface degradation.

" With regard to the origin of the conglomerate at Mt.
Farrell, there are several points of interest to be con-
sidered.

. Tt has been stated that the massive type consists almost
absolutely of well-rounded pebbles - of quartz, and that
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these are considerable in bulk when compared with the
interstitial sand and cement. :

This uniformity in the composition of the pebbles, their
general uniformity of size by the sorting-out of the finer
material, the considerable regularity of the stratification
along the original strike-line—all these argue for a local
derivation by the action of the sea.

Contrast with them the pebble-beds forming at the
present time in the channels of the Murchison and Mack-
intosh Rivers, and these features, especially the uniformity
of size and composition of the pebbles, will be the more
apparent.

The absence of pebbles of the porphyries and syenite
seems remarkable, for the conglomerate admittedly over-
lies the complex of slates and porphyries uncomformably,
so that these latter might well be expected to have con-
tributed towards its bulk.

The quartzite and quartz schist pebbles seem to have
undoubtedly been derived from the great masses of these
rocks on the eastern side of the valley of the Sophia.

One is inclined to suppose that a tilting of the region
took place at the time of the formation of the conglomerate
which brought the sea-level to a line at the base of these
quartzites, and below which the slates and porphyries
were so far submerged as to be beyond the range of wave
action. I am not aware of the nature of the rock forma-
tions which lie east of the quartzites, other than the
mica schists (to be mentioned later) and the granite of
Granite Tor.

Whatever be the mode of the origin of the conglomer-
ate, there have been some changes since its formation.
The tilting referred to above, and the fracturing of it, are
subsequent ; and in addition to these major movements,
there has been a minute shattering of the whole series, and
a later infiltration of silica. The whole of the formation
is characterized by a complex of small intersecting vein-
lets of silica, which often cut through the pebbles and
cementing matter as well, and the matrix seems to be
rendered more dense by a siliceous impregnation.

With the silica is a certain amount of specular hematite.
In spite of some rumours to the effect that galena was
present, the only metallic mineral I found was this hema-
tite.

At the level of the track passing through the gorge
cut by the Murchison River, at the south end of the mount
proper, there seems to be a tendency for the conglomerate
to assume a schistose habit.
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This is no doubt due to the stresses that have produced
the tilting, and supports the idea that the beds have
been bent upwards rather than that the whole series has
been tilted as a _block, and supports also the observations
made from Little Farrell with regard to the structure of
the series as a whole.

(3)—The White Hawk Sandstones and Limestone.

The White Hawk district, at the north-eastern extremity
of the area examined, consists of a series of sedimentary
rocks intruded by the granite porphyry dyke rock above
described. -

These sediments consist of three formations—a bed of
limestone lying between a sandstone on the west, and a
sandstone which has coarser pebble-beds interstratified
with the finer material on the east.

The upper sandstone (western) of the series is fairly
uniform and fine in grain. The dip is apparently in
harmony with that of the other associated beds, viz., west-
ward. The dip angle is 47° where it junctions with the
limestone, but rises to 75° on the western boundary of
the central White Hawk lease. The strike is about 10°
east of north.

These beds proved fossiliferous at a point north-west of
the original outcrop of ore discovered by Tom Farrell.

The fossils have been referred to Mr. Robert Etheridge
(Jun.) for description, and the remarks of that gentleman
on them are appended. :

The limestone is a massive one of a dark bluish-grey
colour, wherein part of the calcium carbonate has recrystal-
lized. On weathering the surface of the rock becomes
irregular from inequalities in the rate of solution, but the
ridges found on a weathered surface show no signs of
organic structure. The bed at its lower side where it rests
upon the lower sandstone has a westward dip of about 40°.

There are very perfectly developed joint-planes, of which
the best-marked series dip eastward at an angle of from
50° to 60°. The action of surface-waters in dissolving out
portion of the carbonate along these joint-planes renders
their presence very prominent near the surface, and the
rock seems at first sight to be dipping eastward.

As is usual in limestone areas, there are many cavities of
solution visible at the surface, which have been gradually
enlarged until they form caves. Most of these lead down
into the heart of the rock through the progress of rock-
solution along bedding-planes.
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Their influence on the mining has so far not been
serious, for the work done has been at shallow depths. The
White Hawk Creek, at the mine, is running on the lime-
stone just at its junction with the lower sandstone, and
the water cannot but be a great hindrance to future work-
ing at a greater depth.

The drainage from the hill to the west of the mine also
can be seen to find its way in part by underground chan-
nels to a lower level.

The lower sandstone formation consists of a series of
normal sands and a course pebbly grit. Portions
of the formation, especially on its lower side, have been
silicified into quartzites.

The thickness of the whole series is only from 130 to 150
feet, but as the slope of the eastern side of the creek gorge
almost coincides with the dip of the rock the thickness
appears to be much greater.

Fossils were obtained from this horizon also, and with
the others from the upper sandstone were submitted to
Mr. Etheridge, whose remarks are: —

“I have examined the specimens referred to in your
letter, and although very poor impressions, I believe them
to be as follows: —

“(a) Sandstone below White Hawk limestone con-
taing impressions of one of the varieties of
Rhynchonella borealis, Schlotheim, a well-
known and widely-spread Silurian species.

“(b) Sandstone above White Hawk limestone con-
tains many impressions of the brachiopod I
have from time to time identified from Tas-
manian strata as Rhynchonella capaz, Con-
rad, and named var. meridionalis, and still
believe to represent that species. In America
it is one of the fossils characteristic of the
Hudson River Group.”

So the age of this sedimentary series is definitely fixed
-as Silurian. >

There are two points of interest in the geology of this
area when considered together with the rest of the dis-
trict. It is noticeable that the coarser sediments—the
pebbly grit referred to above—are on the extreme east
of the series where the formations rest against the granite

- porphyry. This feature is in harmony with the relation-

ship of the older crushed sediments—slate and crushed
«conglomerate—to the structure of the district.
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Further, the still more noticeable feature of these
rocks that distinguishes them from the other rocks of the
district is the freedom from the signs of intense crushing.

While it is true that the small area here considered has
not yielded to the intense crushing to the same degree
as the rocks to the west and south-west, the series must
have had a very great pressure to withstand; for to the
west lie the slates and porphyroids, that bear witness to
dynamical stresses in the immediate neighbourhood.

The whole block of country of which these strata form
but a portion may have successfully withstood the crustal
movement, and though the rocks have been tilted their
particles may not have been forced over each other and
drawn out in lenses. The nature of the rocks is such that
the crushing stresses could have left but little traces; yet
the block may have been part of the “ foreland ' against.
which the crushing of the other rocks has taken place.

But even so, the proximity of the highly altered rocks
to the west makes one reflect further on the remarkable
preservation of the original characters. :

In my opinion the simplicity of the chemical composi-
tion of the sandstones and limestones has had a good deal
to do with the absence of alteration.

Contrasting these rocks with the porphyroids we see
a chemical composition of marked simplicity as against
the equally marked complexity of the constitution of the
igneous rocks.

Mention has already been made of the fact that all the
members of the syenite-felspar porphyry series are pro-
bably very closely related in chemical composition, although
their texture and mineral comstitution varies continually.
And these variations are beyond doubt due to varying physi-
cal conditions imposed upon the different facies at the time
of their solidification. A variation of the physical con-
ditions after consolidation, namely the subjection of the
rocks to- intense lateral pressure, has caused a secondary
readjustment of the molecules, and the reorganised por-
phyries become porphyroids. |

The several minerals of secondary origin, notably epi-
dote, calcite, albite, and quartz, all take their origin by
variations in the physical conditions to which the rocks
are subjected.

But in the case of rocks that are almost wholly com-
posed of calcium carbonate or of silica, no such molecular
readjustment is possible. The originally finely divided

caleium carbonate may crystallize and form a crystalline-

limestone, but no further change can result.
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(4)—The River Gravels.

The only remaining sedimentary rocks of the district
are the river-bed deposits, for the most part unconsolid-
ated. The present rivers have cut their way down through
an older alluvial accumulation that bears strong resemb-
lance to that forming in the flatter reaches of the rivers
now. The broad plain that lies at the foot of the west-
ern flank of Mt. Farrell is dissected here and there by
streamlets that make towards the present-day rivers.

The deposits of this old flood-plain are a series of beds
of gravel and sand, with the coarser beds at the bottom
and the finer above them. The pebbles are of all sizes,
and of very varying composition, although the quartose
ones predominate. Many of these have undoubtedly been
set free from the conglomerate of the ridge of the mount;
and there are pebbles of the conglomerate itself contain-
ing several of the older pebbles and their cement all
smoothed down together to form the single pebble of
to-day.

These river alluvial deposits are restricted mainly to
the broad plains through which the main rivers run, but
1 also came across a few small terraces on the White
Hawk Creek which were formed of river gravel.

C.—THE METAMORPHIC ROCKS.

The alterations that have been effected by regional
metamorphism in the rocks of both sedimentary and
igneous origin have already been described in dealing with
‘those groups.

There remain only some types whose unaltered state is
now not so clear that we can trace the nature and degree
.of alteration from the original condition.

The Quartz Mica Schists.

These metamorphosed rocks form a fringe along the east-
ern boundary of the district, and are of chief interest in
that they have contributed so largely to the formation of
the massive conglomerate of the mountain.

Their relations to the slates are not to be seen on
account of the broad flood-plain of the Sophia River and
its dense cover of button-grass. However, there seems to
be some definite continuity between them and the sedi-
mentary series of the White Hawk distriet.

The writer was able to make no more than a cursory
examination of this outer fringe, but it may be well to
record the observations that were made.
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Ascending the north-western spur of Mt. Swallow, which
rises from the White Hawk Creek at the mine (see the-
sketched locality plan), the granite porphyry becomes a
little finer in grain, and then a white quartzite is met
with, which contains a little pale mica here and there.

The massive quartzites and the micaceous variefies or
quartzitic schists seem to be inextricably intermixed, and
their extent towards the east is considerable—about 2
miles. The only mineral contents of this belt with which
I met were a small blow of hematite on the Mole Creek
track, on the north-west side of Mt. Swallow, and a little
disseminated arsenical pyrites further south. .

Following the Mole Creek track eastwards the quartzite
gives way on the eastern side to a broad belt of rock,
which becomes more and more micaceous. Bands of the
almost pure quartzite recur, but the rock here is normally
a mica schist, which in some places becomes so fine in
grain as to resemble a normal slate. These mica schists
are quartz-biotote-muscovite aggregates, and.show some
local contortion of the bands. The planes of schistosity
usually dip west. :

This rock continues right up to the acid granite of

Granite Tor, and seems to overlap the granite at the comn- .

tact. Southwards from Mt. Swallow the Mole Creek
track passes over the same quartzites and quartzite schists,
and the bare bluffs on the eastern walls of the valley of
the Sophia River are of the same material.

The granite porphyry is met with on the track a good
deal further east than the White Hawk occurrence, and
the quartz mica schists also seem further east. On the
present visit I was unable to determine whether the strike
takes a south-easterly bend on passing south, or whether
the granite porphyry widens on its southward continua-
tion, or whether a dip-fault has displaced the series.

The only other oceurrence of similar rock types in the

field is at a point between the White Hawk Mine and the
Tullibardine.

A series of low, sharply defined ridges, running a little
east of north, on the eastern side of the Mackintosh River,
are formed of a dense quartzite, which carries a little
pale green mica.

The western scarps of the ridges are very steep, and are
covered with disintegrated blocks of this quartzite. This
boundary suggests that there is a fault-plane striking
north and south, but the button-grass completely covers
all the surrounding country. To the east lies the upper
sandstone of the White Hawk series, ahd to the west are
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the slates of the Tullibardine area, but the junction-lines
are invisible, and the presence or absence of any inter-
vening strata undetermined.

(2)—T8BE GENERAL SEQUENCE OF EVENTS LEADING TO THE
PRESENT GEOLOGICAL STRUCTURE.

The following are the principal events which have suc-
ceeded each other in the area under consideration. They
are presented in the order of their occurrence, as far as
can be ascertained from the study of the rocks themselves
and their field relationships.

1. The First Period of Sedimentation—The series of
sedimentary rocks, of which the slates of Mt. Farrell form
the most considerable portion, appear to be the oldest
rocks on the field. The passage from a conglomerate on the
east through grits to the slates on the west seems
to indicate a gradual submergence of an old basin. The
old floor on which these sediments were laid down is not
now recognisable; unless it be the gquartzites and mica
schists which outerop on the eastern side of the valley of
the Sophia River.

As regards the age of the slates, it can hardly be fixed
as yet. Lithologically their resemblance to the Dundas
slates is marked. These latter are fossiliferous, and of
Ordovician age. But at Mt. Farrell no fossils have been
recognised in this formation.

The slates may quite possibly have been contemporaneous
with the sediments of the White Hawk area, now known
from fossil evidence to be Silurian.

2. The Intrusion of the Older Igneous Rocks—While it
may be that these rocks are, in part at least, older than the
slates, the writer considers the bulk of the evidence points
to their later appearance.

The rocks which now appear as diverse types seem to me
to belong to one great series, and to have resulted from
one magma. The syenites, quartz porphyries, felspar
porphyries, and their schistose derivatives show a remark-
able difference between the south-eastern and the western
portions of the distriet. In the former there are the holo-
crystalline types, between the two are the evidences of
intrusion into the slate series, and on the west are the
volcanic members. The suggestion at once presents itself
that we may have here the various phases of a great intru-
sion of igneous material, of which the portion which
remained far below the surface solidified and formed the

I
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holocrystalline syenites. Portion may have spread later-
ally in the form of sills through the-slates, and another
portion again may have reached the surface to form lava-
flows and volcanic tuffs.

It is certainly possible that the intercalated sheets of
porphyroid were contemporaneous lava flows; but some of
them are certainly intrusive, and some also are effusive.

At least two horizons of the fragmental type of por-
hyroid were detected—one near the main road of the
Tullah township, and one at the junction of the Mackin-
tosh and Murchison Rivers. The great thickness of the
porphyroid to the west of the slate appears to be due to a
great succession of lava flows.

The relations of these igneous rocks to the slates will
always be somewhat obscure, on account of the subsequent
alteration. There are very few visible outcrops of the
junction lines, and the distinction between the two groups
is sometimes very difficult in the field.

If this hypothesis be correct—and there are no dis-
crepancies between the evidence afforded by either the
igneous rocks or the associated sediments—the eastern por-
tion of the ficld, now at the level of the surface, must have
been deeply buried. The coarser sediments of the slate
series would thus be the lowest beds of that series, and the
syenites typical plutonic rocks.

3. The Inversion of these Rocks before the Formation of
the later Conglomerate—The newer conglomerate and its
associated finer-grained sediments show a marked struc-
tural contrast to the older sediments on which they lie
unconformably. The eastern beds in the newer conglomer-
ate are the finer, and the western beds are coarser. And
the appearance presented by the conglomerate as a whole
gives the impression that the western beds were the first
formed of that series. This being so, the whole of the
pre-existing formations must have been completely inverted
by folding. If the igneous rocks are, as considered by the
writer, older than the conglomerate, they must have shared
in the folding.

In this tremendous crumpling of the crust a very con-
siderable degree of schistosity must have been developed
in the folded rocks, and at a date prior to the formation
of the newer conglomerate.

This folding may have produced the fractures which
have later served as circulation channels for the metal-

liferous solutions.
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And the rocks south of the fracture

ity of the mount.
shed to a higher angle than those to the

plane have been pu
north of it.

This erustal movemen
development of a schistose s

¢ would undoubtedly cause the
tructure throughout the region,

and all rocks of greater age than this period would be
affected by it. The conglomerate appears but little affected.
The slates and igneous rocks, which may have already, as
explained above, been rendered schistose, would have their
schistose character still further intensified. The direction
of the strike of the planes of schistosity in general con-
forms to the axial strike of the mountain, although local
variations do occur.

At this period, if not at a still earlier date, the shales
became slates. The pebbles of the older conglomerate were
drawn out, and a schistose mantle formed round the fel-
sitic rocks. The holocrystalline rocks, too, were crushed,

but the signs are less apparent.

Accompanying the minute crushing there may have been
developed at this period some at least of the fractures,
which later became impregnated with metallic ores. The
siliceous rocks of the mountain, the conglomerate and
sandstone, are fractured in all directions, and are
recemented by a later infiltration of silica.

The sedimentary rocks of the White Hawk area are
tilted, but otherwise unafiected, except perhaps by the
development of a few fractures, the position of which is

very hard to determine.
6. The Intrusion of the Devonian Granite of Granite

Tor—The plutonic mass of granite at Granite Tor
intruded at a date later than the crushing of the older
rocks of the district. It is a granite which is distinetly
more acidic in composition than the members of the older
" igneous series. But still more marked than the difference
of composition is the freedom from signs of crushing in this
more acid granite.
T was not able on this visi
tion of this granite
Farrell and the neig

t to examine in detail the rela-

hbouring districts. However, in my
opinion, it is more than probable that the outcrop at
Granite Tor is merely one point where the agents of denu-
dation have laid bare portion of a huge granitic mass which
possesses in depth unbroken continuity. :

We do know of the outcrop of an entirely similar granite
at several other points, namely at Cox’s Bight, Heems-
kirk, the Meredith Range, Hampshire Hills, and the Dove

to the remainder of the rocks of Mt. -
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serpentine may be the result of final stages in
the consolidation of the one main mass. How-
ever, even if this is so, the gabbro-granite
magma has intruded into strata known from
fossil evidence to be of Upper Silurian age.
Also, the granite intrudes into. the peculiar
sandstone, which has been called the * pipe-
stem ”’ or fucoid” sandstone, at the Dove
River, and the River Forth, in the Middlesex
district.

(3) On the other hand, the granite is not intrusive
into the Permo-Carboniferous strata, but
exists in the form of rounded pebbles as a
constituent of the conglomerates of that
system; and at Ben Lomond the Permo-Car-
boniferous strata have been observed to rest
upon the denuded surface of the granite.

7. The Period of the Deposition of the Ores—After the
main period of crushing of the country rocks of the field
came the filling of the fissures, which were either already
prepared for the impregnation by the previous crushing,
or were superinduced upon the crushed rocks by later
stresses. We know that this flling of the fissures was of
later date than the crushing, as we find fragments of the
crushed rocks cemented into the uncrushed lode matter.
Yet by this statement it is not intended to comvey the
impression that all movement had ceased at the time of
the filling of the fissures. For it will be seen later that
the lodes themselves show signs of movements which have
brecciated their metallic contents.

The filling of the fissures must have taken place at more
than one period, for there seem to be two distinct types
of vein-stuff.

The first impregnation appears to have been a siliceous
one, and to have produced quartz-veins free from metallic
minerals other than iron pyrites.

Later, there must have been still further strains
developed in the rocks of the district, and a fresh set of
fractures resulted. Some of these cut across the original
quartz-filled fissures, as may be seen in the section exposed
by the open-cut of the North Mt. Farrell Mine. It is to
this later filling, with its prevalent gangue of iron carbon-
ate, that the productive lodes are due.

The age of the fissure-filling 1 believe to be that of the
intrusion of the Devonian granite; and I believe the
introduction of the metallic ores to be due to the intrusion
of that mass. It is now a firmly established fact that the
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V.—ECONOMIC GEOLOGY.

1 )
(1)—Tue RELATION OF THE ORE-BODIES T0 THE SEVERAL
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lars of width, mineral composition, richness, or even posi-
tion.

It is a matter of most vital importance to the field that
this matter should be carefully considered.

The guidance of the present development work on the
mines is not the only point at issue. The whole feature
of the district, and the further prospecting for the yet
undiscovered lodes, are concerned with the correct inter-
pretation of the geology of the known parts of the field.

And in the examination of these known facts it is
absolutely necessary to regard the field as a whole. The
several properties are dealt with separately in a later part
of this report, and their particular features noted. Ab
present, the matter of the lode phenomena exhibited by
the field as a whole will be discussed, and the changes in
the composition and structure of any one single lode at
different points along its course taken into consideration;
for the boundaries marking-out the mining sections are
artificial, and have no place in the general discussion of
natural phenomena.

This matter may seem perfectly obvious, and not worthy
of mention ; yet it is owing to an exaggeration of the value
of local phenomena, and the attempt to make these of
general application, that no little energy and capital have
been fruitlessly expended on the Mt. Farrell field.

1t is an old-established view held by many mining men
that the metallic contents of ore deposits have a genetic
relationship to the country rocks with which they are

associated.

The practical aspect of this statement means that if
the country rock, which is usually of great extent as com-
pared with the lodes enclosed in it, and easily found, be
sufficiently diligently searched, the possibilities of the dis-
covery of lodes are great.; and, moreover, it, is held that in

some classes of country rock lodes of one composition will -

be found, and in other rocks there will be lodes of different

composition.
It does not seem possible to separate this view from the
idea, even if no actual expression is given to it in so many
words, that the country rock is responsible for the forma-
tion of the lodes; that is to say, that by the action of
some process Or Processes the country rock has actually
provided the metallic contents of the lode. The ore-bodies
are thus thought to be merely the metallic contents of their
country rocks gathered together in a concentrated form.
And there are many occurrences of the metallic ores
that lend colour to this view, and which will lead the
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prospector astray unless he is caref istingui
ul to distin
between the great classes of the country rocks encl%:ilzl;

within their b i : 5
the miner, viz.o:lfdm'les et AL R R Ly

(@) The country rock which is
part and parcel of t
iame rock-mass from which the ofes also hal:rz
een derived, i.c., which has certain definite
genetic relationships with the ores.

(b) The country rock which has had fissures formed
in it by the action of internal or external
causes, or which has from the time of its forma-
tion held certain cavities which may act in
tht:[‘ I:slauna way as superimposed fissures.

ese cavities, in this class of associ
:ﬁuntry rocks, supply only the empty placeag?)[i
e lode-filling, which is introduced from with-
out in solution. These solutions are now gener-
ally admitted to be ascending hot solutions
is;m;};;.z rt-{lo those which appear at the surface
lcanic regions, or whi
byT?mmg opeg:ations. Rt g
at they derive their aqueous con i
heat, and the metallic sa.?ts in solu:?::: ?1131111]-
some deeply seated igneous rock is now also
ad;?l];tted by most mining geologists,
'he deposition of the metallic o;‘es in
i:!:.:ltles through which these solutions cirtz:lllﬁ
::1 011: their ascent, is due to definite physical
and chemical laws; the chief causes of precipi-
tation being the decrease of the tempera.tul.)r
of the solutions in their ascent, and the Iesaene
ing of the pressure to which they are subjected-
(¢) The country rock which has has held disseminated
: ough its mass a certain small proportion
of some metallic compound, and from which
meteoric waters have leached out the metalli
content, once widely disseminated, and havlfc
redeposited it in more concentrated form i:]3
the larger cavities or fissures.

dggse:x(;::ehthe prospector has realised that these several
the fald it b R oot R o At =i e
] , i ed, an deci
ton:sl}lchfthe ore deposits of the district -be?gxlldgg t‘flflgrdtalilss
§2 'dlil of the lodes is the most important poi;Jt ti be
cided when future operations are being planned Shek
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ino the above generalities to the case’ of the Mt.
Faﬁill:’llyloges and theig surroundings: The relationship
cannot be that of the first class above megtloned_, in that
we find lodes, whose general similarity will be mfhca,ted
later, occur in rocks of widely different origin, viz., the
slates which are undoubted sediments, and the porphyries
or their derived schistose types which are certainly of
igneous origin. :

Although the occurrences of tin and some other ores,
and perhaps even some silver-lead ores, are of this charac-
ter, the lodes of Mt. Farrell cannot possibly be considered
to bear this relationship to the rocks within which they
are contained.

It remains then to decide between the other two types.

The criteria by which we are able to judge whether the
lode-material was introduced from without, or'whether
it was gathered together from within the enclosing rock-
mass, are several. 7 )

Of greatest importance for this purpose are a series of
exact analyses to determine the amount and dlst:,ljlbutl_on
of the metals in the country rock, and the state 1n _whlch
they exist there; that is to say, whether the metal is pre-
sent uncombined, or in combination with sulphur, or as a
constituent of the rock-forming silicates. This work has
not been attempted with regard to the field in question ;
but extremely valuable and laborious chemical work has
been performed on other mining fields, from which general
conclusions have been drawn.

The great majority of metalliferous lodes may, by tl}e
application of these methods, be shown to owe their
metallic content to the introduction of the material from
sources outside of the immediately enclosing rocks. This
is a general statement that is applicable to most ore veins,
and the so-called ‘lateral secretion” theory cannot be
made applicable to more than very few mineral occur-
rences. ; .

In the disproving of the views of the believers in lateral
secretion, the most elaborate work that has been doz_le was
performed at Freiberg, whose lodes offer several points of
similarity in composition to those of Mt. Fa,l_'rel-l.

In making the above general statements 1t 1s assumed
that the lodes of Mt. Farrell do not differ as regards
origin from those of other similar mining fields.

There are certain other features presented by the lodes
and the countryrocks which point to their mutual
independence.
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Lodes of the same character, possibly even different
portions of the same lode, are found to occur in both the
massive felspar porphyry and the schistose porphyroid on
the south side of the Murchison River. Whether the lode
that is now being prospected by the Thomas' Blocks Com-
pany extends northward into the slate belt is not deter-
mined so far. If it does, the example taken becomes still
more instructive, and proves, for that part of the district
at least, that lodes are not restricted to the igneous rock
and its derived schist.

We know, for the more northerly part of the field, that
the productive lode of the Murchison River Mine is in
the porphyroid, and those of the North Mt. Farrell
mines are in the slate.

It is true that in the case of the Murchison River Mine
the presence of the porphyroid seems to be necessary for
the existence of the lode. This is one of the cases which
calls for further investigation.

In a later portion of this report it will be seen that the
Murchison River lode is one the strike of which varies
considerably from that of the other lodes of the field, and
the course of which cuts obliquely across a narrow belt
of porphyroid enclosed within the slate. The preductive
zone in the lode is restricted, as far as has yet been deter-
mined by mining operations, to the zone which is enclosed
between walls of porphyroid. The lodefissure extends
beyond the porphyroid band on both the northern and
southern side; but it has obviously pinched at each end,
and the small amount of prospecting work done in these
two directions has not yet disclosed an ore body of suffi-
cient size to be payable.

Yet the lode-channel is continuous, and galena is visible
on its track, as well as the siderite which so commonly
accompanies the lead ore on this field.

With regard to these phenomena, the writer is strongly
of the opinion that the existence of the broad ore-shoot
in the porphyroid and the relatively narrow track of the
ore in the slate is due, not to the difference in composi-
tion between the two rocks, but to the difference in the
behaviour of these rocks when they were subjected to the
strains which resulted in the fissure now traceable by its
ore-filling and the development of characteristic minerals
along its course. :

There are no two rock-masses of the earth's crust which
can be expected to behave in exactly the same way under
strains sufficient to produce deformation; and in this

case the physical dissimilarity between the two rocks
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is considerable. ~ The porphyroid  at this spot is
a very massive type, with few of the markedly schistose
characters. It appears to have broken, under the deform-
ing stresses, along a plane, in the same way as a brittle
object might break 1f submitted to such treatment.

But in the case of the slate, the trace of fracture, though
quite distinet, is not clean cut as in the porphyroid; it is
rather a fracture zone. Moreover, the two walls of the
fracture appear to be different in the two rocks where
the lode is in porphyroid; the alteration of the country
rock and its impregnation with the lode-matter is slight
and the wall is clean. On the other hand, the slate carries
_the lode-material disseminated through it beyond the
actual fracture.

All this evidence points to the fracture having been
one of actual displacement when it was formed in the
porphyroid, and to its having been a “ distributive '’ break.
in the slate; that is to say, although the total result may
have been the same, the single fracture has its place
taken by an elaborate system of minute dislocations.
This fracturing was of prior date to the utilization of the
cavities by the metalliferous solutions.

The nature of the fractures has undoubtedly had a

reat influence in governing the distribution of the circu-
lating metal-bearing solutions ; but beyond this the influ-
ence of the country has not been effective in the control
of ore-deposition.

Another case that calls for investigation, as it seems to
have given rise to a belief that change of country has
been accompanied by change of the lode-filling, is that of
the copper lode exposed by trenches on the northern sec-
tion of the Mackintosh leases.

This occurrence of copper is situated in the narrow belt
of pale-coloured clay schist very close to the slate bound-
ary. Now, in the same mining section in the south-west
corner the slate contains the galena Jodes which have been
worked, off and on, by tribute parties; and in this case the
pale clay schist lies a little to the west of the lodes, so
that the impressien is given that the lead lodes are pre-
sent in the slate and the copper in the clay schist.

T regret that no work has been done to try and expose
the geological structure between the two occurrences men-
tioned. Still T am of the firm belief that they are both
on one and the same lode-fissure, and that this lode-chan-

nel traverses at a very small angle the junction-line
between the clay schist and the slate.
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The occurrences spoken of are dire i i
ctly in the 1
si?;'aél otﬁ:&r outcrops, and it seems toy me m?)rem:h:lf
I : :
Eygt,em,e at the series are on a continuous fracture

As regards the change of compositi .

_ position of the lode-filli
Wl;th the change of country, the alteration is nei:ilerngg
abrupt nor so considerable as is generally thought.

; ?_Jl through the field there is present, in constant asso-
(I:m 1;)111 with the galena, a certain amount of copper pyrites
n al the mines it is noticeable, and at times is found ir[
consldgrabl.e bunches, even in a mine so free from other
m?;;.lhc minerals than galena as the North Mt. Farrell

e same variation in the lode-filling is noticeable wit
respect to other minerals, namely, in gthe d(i)s:;?ﬁut‘ijo;l tc')];
zmlr‘:-II)Iende and the antimonial ores.

e inference to be drawn from these lo
: cal ¢ t
tions of one or other of the metallic minerals is t%l;.(t::e?r;::
%)'omt to point along one lode-channel or along the general
line of fissuring in the district there have been variations
in the relative proportions of the different metallic ele-
ments present in the solutions which have brought the ores
:intq the ﬁssur'es ; and 'these variations have occurred
uring the primary filling of the fissures, and are not
fegondary phenomena caused by the leaching-out from the
odes of one or more other mineral constituents, for the
;*:na.;:lons aﬁ'e noticeable where the lodes are ,perfectly

ee i i
deposiici):; -a, signs of weathering, leaching, or secondary

The common feature shared b

> r y both the copper and
deposits on the Mackintosh northern section iﬁhl; a:ll:we]ﬁa]‘g—
rr:ﬂ?t.of siderite as a gangue mineral. This fact affords
a 1itmna] evidence that the mineral-bearing solutions in
each case have been of the same character, although the
proA]r-)];);tlon of the metals present has varied

still more conclusive is the fact that i

th -

west corner of the Farrell Blocks section,mnor:,hsm;;la -
:.Si]omln'g the Mackintosh property, there is a lode-forma-
ion which T take to be the continuation of this same
%;:211-?’ 15:.1].:.1(1lmdw}ncl;el:.mt.]:l galena and copper pyrites occur
I e lead content seems to be once mo ing
glse_lf, and is noticeable further north on :}?Le as;?a.lxlelﬁ
ocks.pro.perty, and in the section, No. 2809, further north.
fizﬁa.m,- it should be pointed out here that in the case
;J) d'e prospecting work that has been done on the Tulli-
ardine property a few miles further north, the same alter-
nations of lead and copper ores are to be found; and
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some parts of this area show both lead and copper occur-
ring together. 5

Where the two metals seem most cleanly separated from
each other on the Tullibardine lease, the country rock is the
same—the pale clay schist.

With this evidence of actual facts of occurrence before
us, the control of the country rock on the lode-filling can
be hardly appreciable, as regards primary ore-deposition ;
and the Mt. Farrell district does not show any feature
which is not open to question in fayour of the interrela-
tion of the lodes and the walls enclosing them.

Before leaving this subject there remains the question
as to whether the silver content of the galena in the White
- Hawk Mine is affected by the fact that the lode is in
limestone country. 1 have heard it stated onm the field
that a high, or even average, silver content could hardly
be expected on account of the presence of limestone, and
parts of the Zeehan field were mentioned as affording
similar instances. ‘

This has been recorded by Mr. Waller, in his report on
the Zeehan field (page 17).

It is a question which requires a good deal of detailed
investigation before any explanation can be given of the
phenomena. As regards the White Hawk property, the
ore from which low silver returns were obtained 1is
thoroughly oxidised, and the progress of weathering may
alone account for a relative impoverishment in silver.

There is no doubt but that the silver content of the
ore would be removed more rapidly than the lead by
oxidation and leaching; and I have seen assays of the
White Hawk galena which are of normal tenor. Whether
these show the average value of the ore remains to be
seen. At least some of the ore is not below the average of
the field, and it may prove that the low values obtained
from the gossans are due to weathering; and in limestone
country it is well known that oxidation proceeds to a
very much greater depth than in other rocks less perme-
able to meteoric water.

(2)-Tue Ore Bopies or M. FARRELL.

It is found that metallic ores are almost invariably dis-
covered grouped together in certain definite associations
with each other, and with certain characteristic gangue
minerals. These constant associations give a few well-
defined paragenetic groups or lode types. And the lodes
of Mt. Farrell, while differing among themselves, conform
strikingly to some of the well-known lode types.
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A.—LEAD ORES.

" The Spathic Lead Ores.
Beck defines this type in the following words* : —

“In this class the gan i i
; gue consists essentially of th -
bon:fes, calespar, brownspar, rhodochrosite, giderite?\:;:l
gfua. z. The ore minerals are argentiferous galena, a;gent-
;1 eé'o_us sphalerite, and less often, pyrite, marcasite, tetra-
e glte,_ both with and without silver, together with high-
grai ; silver ores, especially ruby silver and argentite.
P b};in?:iwtﬁe is usually imperfect, and but seldom
. The o i
o gl ga'ngue.r’? minerals frequently occur sprinkled
It is to this type that the main i
It producing lodes of th
(}thrg_:ttbelong. The lodes that have been Eorkezs :n :h:
- ackintosh property, the North Mt. Farrell and the Mt
a.'lz;rhell leases, all conform closely to the type. .
%! ; only feature in which these lodes differ at all from
un?fo :;cll;p;mn oi the ghenera.l type is this—that there is
resent in the lead ores a certain am
i i P ount of
Pyﬁes' pyrites, and more of the copper than the iron
This copper pyrites is sometim i
es ve rominent i
bunches, but usually occurs as small irr?igullz.r blel::s:l sc IE
tered through the lode. 7
On the south side of the M i i
c urchison River th
g?neral 10(,ie type is the characteristic one, and :h:ac;.;:
0 I"Il‘ixotTna.i.l Blocks shows the features best
e Tullah Mine exhibits a difference of 1
) ode-st
that may seem to mask its mineral compoaibio: ;-Eft ltl]i:
sa%e lt(;lde type is undoubtedly represented. i
o the north of the main productive area,
again recurs wh i Al Lo
p%operty. s where the lead is found on the Tullibardine
With regard to the i
_ gangue minerals that a i
::;i];gfhe gaalena_, the carbonates are practi::llgssztlnv::;g
y predominant. (Reference is being mad
t.,het:[' 1llea.d 'Iodes, not to .the barren siliceous ﬁuartzen}aﬁ‘l:)to
A ezl::n;s ::u?lly‘ a little silica either restricted to a cer-
1 Sl n 1‘rregula.r veinlets and bunches in the
The carbonate mineral is usually siderite, but minor

amounts of calcite, dolomi 3 . BT,
like ankerite also occur. omite, and intermediate varieties

. : $ :
Weed's translation : “ The Nature of Ore Deposits,” Vol. 1., p. 243
. L, p. 243.
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These carbonates containing less iron are noticeably
present where the enclosing walls are freer from irom, as
where the lodes traverse the pale clay schist or the porphy-
roid.

The proportion of lead to zinc sulphide varies very
much in even the same mine ; yet zinc-blende is not such an
important mineral as in the sulphidic ore of the Mur-
chison River Mine.

Of the antimonial ores there seems to be a very irregu-
lar distribution. They occur rather in pockets and
bunches in a lode, the general character of which is quite
normal. These bunches usually afford high returns on
account of the fahl-ore, which carries silver, as a rule.
The occurrence of this class of ore seems most common in
the Central Farrell and the Murchison Extended (lately
North Murchison) leases, Sections 1980 and 1075.

I have been informed that ruby silver ore has been seen
at various times in small amount on several of the mines,
but did not meet with any specimens during my examina-
tion of the field.

At Thomas Blocks there occurs, in addition to the
carbonates, a small amount of white and purplish fluorite
on the walls of the lode.

The Pyritic Lead Deposits.

Beck’s description of the type is this*:—

“In the pyritic lead veins, quartz, galena, sphalerite,
pyrite, arsenopyrite, and chalcopyrite are most abundant.
As accessory constituents of the gangue we have horn-
stone, jasper, ferruginous quartz, calcspar, siderite ; more
rarely, brownspar and chlorite . . . The vein-filling
has a prevailingly massive structure, in which the vein
minerals occur, either commingled or in separate compact
masses. More rarely the ingredients are arranged in
bands.”

To this description the ore of the Murchison River
Mine answers almost in every particular. In addition to
the sulphides mentioned, pyrrhotite is common. The
blende seems the most abundant of the sulphides, but the
others all appear predominant in various parts of the lode.

Among the gangue minerals there is usually a little
siderite mear the walls, but it is inconsiderable; and in
one spot in the centre of the formation there was a small

ik Weed's translation : *The Nature of Ore Deposits,” Vol. 1., pp. 235
and 236.
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«clean pocket of barytes. The ore also carries gold in
small amount.

Other Occurrences of Lead Ores.

Here and there, on the south-eastern portion of the field
are occurrences of galena associated with chalcopyrite, and
no traces of walls are visible. The country rock is chlorit-
ized quartz keratophyre or quartz felsite, and the ore
‘occurs as scattered blebs in the rock.

These deposits, as far as can at present be determined,
do not seem likely to produce much ore.

Yet another type of occurrence is to be seen on the
slopes of Mt. Murchison, on Section No. 2865, where the
galena is associated with barytes and actinolite, together
with calcite and quartz. : :

This may possibly correspond to the type of veins called

- by Beck the ‘barytic lead veins.”*

“In this class of veins,” according to Beck, “ the gangue
consists of predominant barite, with fluorspar and quartz
or jasper, besides calespar. These minerals are generally
intergrown in a remarkably thin-banded structure. The
barite especially occurs in finely-crystalline crusts (calc-
barite) ; the fluorspar in diverse tints, but mainly green
and yellow. The ore minerals, which either form thin
crusts or appear sprinkled through the gangue, consist of
argentiferous galena, often developed in large flakes
pyrite and marcasite; also zinc-blende, copper pyrit.e,
gray copper, and at times rich silver ores.” ’
In the occurrence on Section 2865 mno sign of fluorite
was seen. However, it may have been present, as there
was only a very small excavation to examine at the time
of my wvisit. '

The gangue is a mixture of quartz and barite, and iron
pyrites is associated with the galena. Coarse colummar
actinolite is assoclated with the gangue on the borders
of the metalliferous area; but there is far too little
done on the work to determine anything more than the
pr'eli:lelnce Ef the minerals mentioned.

e other occurrence of lead ore is that betwee it-
son’s workings and this last-described deposit. The Iglallf{::;
occurs as fine dust-like particles in a very pure barytes.
There is no sign of an economically valuable lead

deposit here. The barite is t i g
of e Tesaint: reated of in a later portion

* Weed’s translation: “The Nature of Ore Deposits,” Vol, 1., p. 258
[ . 1., p. 258.
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B.—COPPER ORES.

The Cupriferous Veins.

The most considerable amount of copper present on the
Mt. Farrell field is found in veins of a rather strange type,
to which some reference has been already made.

In the opinion of the writer, they are closely connected
genetically with the spathic lead ores, and are due to
variations in the composition of the ore-bearing solu-
tions at different points along the fracture system.

Both quartzose and spathic copper ores are well-known
types found in many parts of the world. The occurrences
at Mt. Farrell resemble to some extent the spathic ores
described by Beck in these terms*:—

“The gangue of these veins includes some quartz, but
often consists chiefly, and sometimes entirely, of various
carbonates, particularly ironspar, as well as calespar and
dolomite.

“ Barite is very common, and is at times accompanied
by fluorspar. The ore minerals are chalcopyrite, bornite,
glance, tetrahedrite, and pyrite. Cobalt and nickel ores
and various other ores also occur as accessory minerals.”

This description applies to parts of the cupriferous
bodies at Mt. Farrell; but the usual gangue is almost
wholly quartz with small stringers of carbonate, and the
primary ore is almost always, if not always, chalcopyrite.

If the views stated above are correct, viz., that these
copper occurrences are local variations from a somewhat
similar lead type, the gangue is apt to become very much
more siliceous where the copper is present.

Both the Mackintosh and the Tullibardine ores are
strikingly similar, and are of this character: In imme-
diate proximity to each, galena is to be seen, both alone
and in association with the copper pyrites. i

Unfortunately, both properties are but little developed,
and future operations will afford much more information
on this subject.

The Disseminated Ore of the South-eastern Sections.

The Osborne Blocks and the more southerly sections
show several minor occurrences of ore which do not appear
to be fillings of the usual types of fissures. They seem
rather to be lenses of ore disseminated through the some-
what altered country rock.

* Weed's translation : “ The Nature of Ore Deposits,” Vol. I, p. 226.
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One such occurrence on the Osborne Blocks 1s in imme-
diate proximity to a large blow of hematite; but whether
the two have one origin it is impossible to say.

In these cases the copper ore is almost always chalco-
pyrite. Some bornite is present at times, and fine specks
and facings of galena are usually associated with the cop-
per. These remarks apply to the occurrences of the
Osborne Blocks, and to some extent to the small pocket of
chaleopyrite visible on the slope of Little Farrell on C.
Thomas’ section. In the latter case there is quartz show-
ing more prominently than in the other cases.

On the northern slopes of Mt. Murchison there is
another of these hematite blows which shows stains of
copper sulphate where it has been cut by a short tunnel,
and the neighbouring porphyroid is flecked with green spots
of malachite.

C.—ORE DEPOSITS OTHER THAN THOSE OF LEAD AND COPPER.

Between Kittson’s workings, in the section now charted
in the name of L. Jolly, and the two 40-acre sections, there
is a very well defined reef of almost pure barite, which
seems to occupy a fissure of considerable length.

Its possible value as a source of salts of barium is dealt
with later.

At Kittson’s workings, Section 2829, there are several
small veins running in all directions, which contain a
mixture of iron and copper pyrites, with some specular
iron ore. In addition, at one spot there is a fair quan-
tity of native bismuth and a small amount of a steel-grey
sulphide of copper, lead, bismuth, and antimony—probably
lillianite.

Some rich silver ore is stated to have come from this
spot. The mineral containing it could not be detected in
the workings at the time of my visit.

In mentioning other ores it is well to remember that
tin ore has been recovered from the granite of Granite

or not far from the White Hawk Mine.

D.—THE QUARTZ REEFS.

There are some well-defined barren quartz reefs at Mt.
Farrell which have caused much waste of time, energy,
and capital on the part of prospectors.

By very many on the field they are still regarded as
possible sources of lead ore, and this idea is well shown in
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the term “ main lode  applied to one of these reefs on the
Mt. Farrell Mine.

A matter of great importance to the central productive
portion of the Mt. Farrell field is the correct interpreta-
tion of these quartz reefs.

Their definition is usually excellent, as they occur
for the most part in the slate, which readily weathers
away from the reef or carries numerous “floaters "’ of
quartz to mark their presence.

Their horizontal extent is considerable, and the width
sufficient to suggest large bodies of stone in depth; but
it is their relation to the lead ores that is the important
point to decide.

As regards age, there is excellent evidence to show that
the lead veins are of later date than the quartz reefs.

Looking at the face of the open-cut in the North M¢.
Farrell Mine from the north, the most striking feature
is the clean-cut intersection of the quartz by the lead ore
bodies. The “horses” of mullock left standing, in the
exploitation of the ore, are belts of slate traversed by very
numerous veins of quartz, which dip rather flatly to the
west. These veins seem to be part of a more massive
body of quartz, which is seen at the surface in more solid
form a little further north (at the north end of the open-
‘cut). This body of quartz is typical of the others on the
field and here at least is intersected at a small angle by
the lead ore veins.

The quartz reefs being older, we may well expect them
where fractured to be traversed by the lead ores, and to
contain lead ores where this later impregnation has taken
place.

This is well shown in the case of the Mt. Farrell Mine,
with its rich shoots of ore enclosed in quartz. For on this
latter- section the quartz body is full of vughs, partly filled
in many cases with crystalline quartz. A long line of
vughs, connected in depth with the main fissure by which
ascending solutions have brought up the metallic com-
pounds, seems to have served as the cavity necessary
for the deposition of the ore. Where the continuous
line of ore-filled vughs joins the main fissure, or how it is
connected, remains as yet unknown. The facts that are
certain are—that the ore is entirely surrounded by quartz;
that other lines of empty vughs occur—empty, because
the ascending solutions had no access to them from
below—and that where the lead ore occurs siderite is
always visible, whereas the quartz away from the galena-
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siderite veinlets is quite barren, and contains only undi:
gested fragments of slate.

The same phenomena are exhibited by similar quartz
reefs in slate on the sections south-west of Thomas’ Blocks
south of the Murchison River.

The fractures which have admitted the filling of quartz
have remained, perhaps, still planes of weakness; and
during subsequent fissuring and impregnation a fracture
parallel with the original one, or even coincident with it,
has formed and been filled. But the orefilling is
of a totally different type to the quartz impregnation,
and the characteristic mineral of the later invasion of
material is the carbonate of iron.

Whether the minute fissuring of the porphyroid and
felspar porphyry previously mentioned is a part of the
phenomena of, and simultaneous with, the filling of the
larger fissures with quartz is not certain from the evi-
dence gathered. However, on the Tullah Mine and at the
Langdon the silicified igneous rock has been refractured
and penetrated by metal-bearing veinlets; and this impreg-
nation show some close resemblance to the sccondary
filling of the bodies of quartz. The felspar porphyry has
preserved more of its character during silicification than
the slate; for the quartz reefs seem to have almost com-
pletely replaced the slate, and only small fragments of
the latter remain here and there embedded in the solid
quarbz.

E—THE IRON ORES.

There is a considerable amount of hematite, of both
specular and compact varieties, in many parts of the field.
Much specular ore is scattered throug{ the conglomerate
of the Mt. Farrell crest in association with the quartz
veinlets.

There is'on the north-western flank of Little Farrell a
considerable mass of the older schistose conglomerate
almost completely replaced by a compact red hematite.

Other very massive outcrops appear in the chloritized
quartz keratophyre and quartz felsite of the Osborne
Blocks; and yet another similar to these is the porphy-
roid on the northern slope of Mt. Murchison, in Section
3070. ;

So the impregnation of iron ore is of later date than
the alteration of the porphyries, and perhaps of later
date than the conglomerate of the mountain ridge. It is

~ certainly younger than the latter if the impregnation of

all the rocks has been simultaneous.
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(3)—TnE DISTRIBUTION OF ORE IN THE LODES.

The internal structure of all the lodes of the field is in
most cases véry complex, and the ore minerals share in
the complexity.

At times there is a distinct banding of the veins, and
usually the several bands are parallel to the general direc-
tion of the lode. The clean hand-picked * firsts” are
obtained from these portions of the lodes. But any one
lode will often show both the banded structure and a
brecciated structure as well 1n the same face; and the
ore in this crushed portion is usually scattered through the
gangue, and the mixture constitutes the average
“ seconds.”

'When banded there is not a noticeable alternation of
ore and gangue. It is rather a parallel arrangement of
galena of varying grain in the majority of cases. In no
case did I observe a separation of galena from blende in
the banded portions of a spathic vein.

- The galena in the pyritic vein of the Murchison River
Mine is partly as clean banded ore, which is sometimes
well over a foot wide, and part is distributed through
the other sulphides.

In the Mackintosh southern section, where J. Geddes
is working, the clean ore forms a series of overlapping
lenses on the footwall.

The fahl-ore is irregularly distributed through the
lodes, even in those where it seems more common.

The copper veins show an even more patchy distribution
of the metal through the gangue in the small faces
exposed by present workings.

In the North Mt. Farrell Mine, of which the work-
ings are the only considerable ones on the field, there
seemed to be no definite pitch of the richer shoots of ore.

There are undoubtedly shoots, for the lode-fracture
often is traceable by a seam of pug and the development
of siderite on one or both sides in the slate country
beyond the point where the galena is present in sufficient
amount to be payable.* This is shown by the “No. 1
lode ” of the North Mt. Farrell Mine.

Still, the workings are as yet shallow, and more definite
information will be available later.

* “ payable ore "’ is difficult to define for these mines. It may be reason-
ably stated to be ore of such grade that from 12 to 15 tons of ore will
giv; 1 ton of galena concentrates, i.c.. with a width of lode of from 6
to B feet.
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The way in which the rich patches of first-class ore cut
out abruptly is remarkable in this mine. From visit to
visit each face shows considerable changes, both in the
total amount of ore and the proportion of firsts.

In my opinion, the presence of the rich bands and
pockets of ore is due mainly to the structure of the main
and subsidiary fractures in the country rock, and the
degree of access to these fractures that has been afforded
to the mineralizing solutions.

In the Murchison River Mine this structural peculiarity
(referred to above in discussing the influence of country)
is so pronounced that the whole of the payable ore is in
one great shoot enclosed between porphyroid walls, while
the fracture continues beyond on either side. In this
case the shoot is pitching southwards at an angle of 55°.

With regard to other variations in the ore, there has
already been mention made of the change from a lead
to a copper-bearing type along the line of the Mt. Farrell-
North Mt. Farrell-Mackintosh fraciure. I feel confident
that this is one continuous fracture system, that extends
right to the Mackintosh River, although its mineral char-
acter alters.

Variations of the ore in a vertical direction cannot be
said to have been proved by present workings. There is
apparently no sign of a progressive impoverishment of the
lodes, nor of the galena being replaced by other sulphides.
The North Mt. Farrell Mine is again the one from which
most information is to be gained; and even here workings
are as yet not below the level of the button-grass plain. Still,
the lowest workings show no visible falling-off in the
amount of first-class ore, even if the assay returns of the
firsts average slightly poorer.

The Langdon Mine shows a very abrupt passage of
galena into almost pure resin blende in a very short ver-
tical depth, but the workings are very small, and no
generalisation could be made applicable to the district from .
this occurrence alone. Moreover, future operations might
reveal at t!:is spot a return of the predominance of lead
ores over zinc.

.
(4)—TuE STRUCTURE OF THE LODES.

Fissure Veins.

The majority of the lodes of the Mt. Farrell district
are what are commonly known as fissure-veins. The term
1s used here in a purely general sense. The nature of the
filling, whether metalliferous or not, is not implied, nor
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the manner of the filling, nor the amount of actual filling
and the proportion of ore due to metasomatic replacement.

1t is merely implied that the veins have, on the whole,
a tabular form, and that their present location is governed
by the existence of pre-existing fractures, which have
served as circulation channels to the ore-bearing solutions.
These channels have been chosen by the vein-forming solu-
tions as affording the easiest path to regioms of lower
pressure. ,

The fissure veins of Mt. Farrell are in no case single
simple ones which fill one clean fracture.

The fracture systems are usually complex, and the ore
veins are the same.

There may be a single main fracture with subsidiary
ones leading into it at various angles. This is so with
regard to the Murchison River Mine and the south work-
ings (J. Geddes’ tribute) on the Mackintosh leases.

And the main fracture itself is generally rather com-
plicated, consisting of the actual plane of separation
and the crushed zone of country alongside. This crushed
zone is usually crumpled and contorted to a high degree,
and the metallic minerals, galena and blende, together
with the siderite, quartz, and remnants of crushed slate,
make up the main bulk of second-class ore.

Slickensiding is usually to be seen on the walls of the
main fracture, and indicates a relative movement between
the walls in a vertical direction. = The main fracture
usually has a certain amount of pug.

As regards the origin of the fractures, little information
can be ascertained yet. The slate in the neighbourhood
is much contorted, and overthrust faults can be seen on
a small scale; yet how far compressional forces have con-
tributed to the actual fracturing is hard to say.

The fissures, once formed and filled with ore, have cer-
tainly reopened in some places, and the further move-
ments have resulted in the brecciation of the lodes. This
lode material of brecciated galena and quartz with pug
is well shown on the No. 2 level of the North Mt. Farrell
. Mine at the étreme north end of the workings, where the
soft wet puggy ore runs in on the drive.

The “sheeted zones” or ““lode formations ” which carry
the ore in the Tullah Mine and the Tullibardine are simi-
lar, save that the fracture is a distributive one rather than
gimple. A broad belt of the country suffers simultaneous
impregnation.
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As to whether the limestone country of the White Hawk
district carries any fissures of longitudinal continuity, I
was not able tldetermiue at the time of my visit.

The galena in the quartz of the Mt. Farrell Mine forms
in a sense a fissure vein of lead ore. It is, however, rather
different from the other cases in that there have been two
distinct periods of filling. The first period was character-
ized by an absence of metallic ores, and partial cavities, or
“yughs " were left in the quartz then introduced. Some
of these cavities, of which the directions and dimensions
varied a little, were in continuity with each other. They
were also continuously connected with the fractures by
which the metallic ores were introduced at a later date;
so that, while the lead ores are, in the main, deposited in a
separate system of fractures, the older fractures have also
served as loci for the deposition.

The ore in the Mt. Farrell Mine has been deposited in
the heart of the quartz body. On the southern section of
the Mackintosh lease (J. Geddes’ tribute) the quartz forms
the footwall. The fracture in this latter case has
re-opened along the western edge of the quartz, which has
adhered to and given stability to the footwall. The sub-
sidiary fractures which lead from the main fracture are
all on the hanging-wall (western) side of the lodes.

Disseminated Ores.

The disseminations of copper pyrites and galena show
no structural characteristics at all. In one case, near the
Oshorne Blocks' cage, the joints in the chloritized quartz
felsite cut across the ore, and are clearly of later date.
The primary ore does not follow any visible divisional
plane or cavity in the rock.

(5)—TuE STRIKE AND DIP OF THE LobpEs.

There appear to have been several main directions of
fracturing of the crust in the district: —

(1) The main lode-line, which extends from the Mt.
Farrell Mine northwards through the North
Mt. Farrell and Mackintosh sections, and the
Farrell Blocks. The trend of the fracture is,
on the whole, a few degrees (9°) east of north;
and the dip is between 60° and 70° to the
westward.

(2) The Central Farrell and Murchison Extended
(North Murchison) Mines are situated on a
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fracture system which trends almost due north
and south, or a degree or two to the west of
north. The dip is west 60°-70C°.

(3) The Murchison River lode bears N. 28° E., and
thus offers a sharp contrast to the others. It is
practically a vertical lode.

(4) On the south side of the river the fractures strike
almost invariably west of mnorth. There is
little work done, and the figures given must be
used with great caution, since they are observa-
tions made over very short lengths of lode
outerops, or short development drives.
Thomas” Blocks lodes strike about 25© W. of
N. The Tullah lode strikes 8° W. of N. at the
surface. Foy’s lode, near Kittson’s, strikes
N. 21° W,

(5) The Langdon Mine, to the west of the Tullah
town-site, is remarkable in that the lode there
strikes due east and west. The dip is to the
north.

(6) The northern occurrences at the Tullibardine
are very difficult to judge as regards strike, but
the prevalent direction of the fractures seems to
be east of north about 20°.

With regard to these characters there are a few points
of further interest.

The striking feature of the whole system of*fracturing
is the abrupt change of strike in the case of the Langdon
Mine. The existence of an east-and-west fracture in
connection with a north-and-south series in this district
would not appear remarkable. Here, however, the east-
and-west fracture alone appears. There are certainly in
the immediate vicinity a few very small fractures running
at different angles, but no north-and-south series is visible.
The presence of such a fracture system may yet be proved,
and its presence seems quite probable from the general
structure of the rest of the district.

In the Mt. Farrell Mine the south workings on the west-
ern lode show a remarkable series of changes in the strike.
From the main adit the lode-channel is driven on for 145
feet on a bearing of 23°. The next 50 feet of driving
have a bearing of 9°. Then the lode resumes almost the
old course, and is followed for 25 feet on a bearing of
N. 25© E. Here a split occurs, and the western drive
bears 25° for another 50 feet. The two portions reunite
and continue for 100 feet on a bearing of 26°: and then
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the lode again returns to its former course of 9°, along
which 125 feet of driving has been done.

There seems, then, to be two main directions to the
course of the lode—9° and 25°; and the reason for this
lies probably in the fact that the slate has a distinet
“ grain.” Some part of the break runs with the grain and
some portion across it.

(6)—THE ALTERATION OF THE WALL-ROCK OF THE LopEs
BY MINERAL-BEARING SOLUTIONS.

Coincident with the introduction of the metals into the
fractures, and consequent upon the chemical activity of the
solutions which have been the carrying agents, there has
been usually some marked degree of alteration of the wall-
rocks in immediate proximity to the lodes. The change
has been caused by the introduction of fresh materia’
from without, or the the partial alteration of the minerals
already present in the country rock.

In the North Mt. Farrell Mine the slate, in its least
altered form—away from the lodes—is seen to be a pyritic
one; yet near the lodes the iron mineral is seen to be the
carbonate. Pyrite is to be seen in the lode itself, but the
slate seems to have been freed from the sulphur content
near the lode fissure.

The iron carbonate may possibly have been all intro-
duced by the lode-forming solution. But if it has, the
pyrite has all been removed from the slate. It seems more
probable that the iron has been provided by the pyrite,
and that siderite is the result of carbonated solutions
reacting upon the sulphide.

Besides this alteration there is a notable development
of graphite in some places where the lodes occur m the
dark-coloured slate.

The graphite may be an original constituent of the
slate, but I could not find it in any spot where the lode-
forming influences have not been at work; still, in no case
did T observe it in any other rock than the dark slate.

The other characteristic alteration effected in the rocks
enclosing the lodes is the development of a waxy micacenus
aggregate, which has a smooth or even greasy feel in
some cases.

This aggregate is perhaps best termed pinite, in that
it answers to Dana’s* description:—A general term

* & A Text-huok of Mineralogy,” Edition 1890, p. 466.
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used to include a large number of alteration products,
especially of iolite; also spodumene, nephelite, scapolite,
felspar, and other minerals. In composition, essentially
a hydrous silicate of aluminium and potassium, corre-
sponding more or less closely to muscovite, of which it is
probably to be regarded as a massive, compact variety,
usually very impure from the admixture of clay and other
substances.”

The dark-coloured slates are not visibly altered in
this way. No mieroscopic examination has been made to
find whether the alteration has been effected, even though
not visible to the naked eye.

In the pale-coloured clay schists, however, the change
is well defined. The rock already contains a considerable
amount of sericite,} but this is materially augmented, and
a yellow to green waxy product results.

This is to be seen on the Mackintosh and Farrell Blocks
sections, as well as with both-the lead and copper veins
of the Tullibardine; in fact, wherever the lodes traverse
this clay schist.

The porphyroid suffers an entirely similar alteration,
and the spathic type of lode is accompanied by a greater
degree of change than is the pyritic.

The country of the Thomas Blocks main lode is this
porphyroid which has been strongly attacked in this way.

In this section the rock still shows the idiomorphic and
embayed gquartz phenoecrysts, but almost the whole of the
rest of the rock has been replaced by the pinitic aggre-
gate.

The same is true to a less degree of the country rock
enclosed in the lode-formation of the Tullah Mine.

This is the type of alteration which has been termed
‘ gericitization.”

Yet another alteration has taken place in the case of
the disseminations of lead and copper ore on the
Osborne Blocks.

Here a silicification of the chloritized quartz felsites is
the characteristic accompaniment of the ores. The silica
has proceeded into the quartz felsite, and filled up the
minute cracks, and has bodily displaced the igneous rock
as well. The invasion of quartz is gradual, and there are
no clearly defined lines between the unaltered and altered
quartz felsites.

T Vide supra, p. 22,
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(7)—THE SECONDARY ALTERATION OF THE LODES.
One of the striking features of the Mt. Farrell field is

the small amount of oxidised ore that has been formed by

the action of the meteoric water upon the lodes.

The outcrops, where they are visible, are covered with
a very thin rusty coat, which shows a little—very little—
lead sulphate or carbonate. y

As a rule, the oaterops are only laid bare in the stream
beds. On the other portions of the hill-slopes the soil-
creep brings a cover of the country rock from higher up
the slope, till the lode outcrop is completely hidden.

So any oxidised crust that could form would tend to
join the surface material on its downhill path, and the

.conditions necessary for the accumulation of a gossan have

not existed since the present physiographic cycle began.

A few ironstained lumps of ore with a core of galena can
be still picked up in the creek beds, but no gossans are to
be found of any value or extent. Even the pyritic mass

.of the Murchison River Mine has a very small capping
‘of gossan.

Lead carbonate is practically not to be seen. There are
‘a few crystals on the Murchison Mine in the ironstone
near the surface. I saw a little on the surface of the
North Mt. Farrell and Mt. Farrell Mines. The White
Hawk Mine contains a little more; but there the country
rock is limestone and far more permeable by surface-
‘waters.

Tn no case was there visible any silver chloride or other
secondary silver ores.

The quartz reef of the Mt. Farrell Mine containing the
vughs filled with lead ore has arrested the downhill creep
of the ore, and the result is that secondary processes have
there been operative. The unfilled vughs have assisted by
enabling an active circulation of surface waters to attack
the upper portions of the deposit. Some of the contents
of this upper portion have been leached out, carried down-
wards, and redeposited at lower levels. The lead is rede-
posited in the form of octahedral crystals of galena,
whereas the first-formed ore is invariably cubic in form.

. The octahedral galena is found either deposited upon
the cubical metal in the heart of vughs, or embedded as
fairly-perfect crystals in a greenish kaolin occurring in
pockets along the borders of the primary fillings of the
vughs. A similar deposition of secondary octahedral
galeria upon the primary cubical mineral is mentioned by
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Van Hise as occurring in the lead deposits of the Missis-
sippi valley.*

But for this case, the lead ores of the field show no sign
that can be taken as undoubted evidence of secondary con-
centration.

The existence of rich shoots of secondary ore has not
been proved; and this point is one of great commercial
interest. It is frequently stated on the field that the min-
ing operations are as yet “ too shallow.” The apparent infer-
ence is that deeper workings will lay bare richer ore; but
such richer ore is only to be confidently expected when a
zone of leached ore has been passed through in the upper
workings.

The bulk of the lead ore at Mt. Farrell is, even at the sur-
face, practically fresh and undecomposed, and, with the
single exception indicated, free from leaching, and mnot
enriched by secondary processes. Still, this fact carries
much comfort to mines like the North Mt. Farrell, whose
first-class ore can be therefore confidently expected to
descend. It is not the result of a local concentration, nor
due to the formation of a zone of secondary enrichment
that might be expected to give place to poorer ore with
deeper development. :

The copper deposit on the Tullibardine lease has suf-
fered some degree of alteration, and the copper that has
been leached out of the upper portions of the lode has
been redeposited, in part at least, in the form of native
copper.

This native copper is in a very fine state of division, and
is distributed through the ironstained clay schist between
the seams of cupri’erous quartz.

Its quantity will probably not prove to be considerable.
The zone that has, by the leaching processes, provided the
native copper is not more than a few feet in depth; and
the total bulk of copper ore in the formation cannot be
expected to produce much secondary ore.

(8)—TaE UNDERGROUND WATERS.

Before venturing to formulate an account of the mode
of origin of the lodes of Mt. Farrell, it will be well to con-
sider the phenomena now presented by the underground
waters. For the ores have been undoubtedly deposited
from solution, and the origin of the ores is involved with
the origin of the solutions which brought them to their
present position.

* Van Hise: “A Treatise on Metamorphism,” pp. 1145 and 1146,
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When the rainfall at Mt. Farrell is taken into considera-
tion the underground workings appear to be remarkably
dry. The water that is met with is restricted to the
planes of movement of the rocks, and the rock-masses
between these fracture-planes are dry.

In the North Mt. Farrell Mine practically the only
water that finds its way into the workings is to bz seen
where the clay schist is in contact with the dark slate.

The lodes are always damper than the country rock.
For instance, the Mt. Farrell south workings on the
western lode show a good deal of water, and the neigh-
bouring crosscut in country rock is nearly dry throughout.

Moreover, the water makes its way downwards in every
case which I observed, with the exception of an occurrence
in the Mt. Farrell Mine. This is in the quartz body
which contains a number of vughs, as already explained.
The main adit on the northern workings has cut across the
quartz reef, and a bubbling spring of water appears in
the sole of the drive. This spring is directly below the
main line of ore-filled vughs mentioned above. But the
spring-water is fresh and cold, and is clearly the surface-
water that has an intake at some point higher up the hill.
The exact channel by which it has travelled is not visible ;
yet there is probably a main cross-fracture dipping west
and connecting in depth with the cavity in the quartz by
which the water ascends.

The circulation at this point appears to be free, and the
flow considerable; yet it must be remembered that this
freedom of circulation was impossible until mining opera-
tions penetrated the fractures at a level below their intake.
Before mining began the natural circulation must have
been very much more restricted.

Even now there are cases that show how * tight ” the
lodes are. The Mt. Farrell northern workings contain a
shaft beneath which a drive on the lode has been put in;
and during my visit to the field, lasting over nine weeks,
the water had not drained out of the shaft.

Tt is stated on the field that the amount of water that
drains away from the mines does not vary much with the
seasonal changes. My visit to the field was too brief to
judge this matter by personal observation.

There is no evidence at Mt. Farrell at present available
to show the existence of any other water in the mines than
that which has fallen on the surface as rain, and which
has made its way downwards under the influence of gravity
alone. Yet it cannot be granted that this surface-water
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can have been the agent whereby the lode-matter has been:
introduced into the fractures.

For the alterations that have been effected in the wall-
rocks, as well as the insolubility of the lode-forming min-
erals in pure and cold water, lead us to believe that the
solutions which produced the lodes were hot, and that
they contained salts in solution ; and further, that these
solutions ascended from deeper portions of the crust by
paths of considerable downward continuity. These cir-
culation-channels which offered the least resistance to the
ascending mineral waters were the main fracture planes
of the district.

The surface-waters have had very little to do with the
lodes. Their effect in modifying the mineral composi-
tion of the lodes which the ascending waters have deposited
has been dealt with under the head of the secondary
alteration.

The unoxidised ore being found almost at the surface,
it is not remarkable that no line can be drawn to show the
« ground-water level.” This line, which marks the level
below which any excavation remains permanently full of
water, may be said to almost coincide with the ground-
surface in most portions of the field.

In the White Hawk limestone it is naturally at a lower
level, but how far down below the adit level 1t exists was
not determined when I visited the property.

(9)—Summary oF THE GENESIS OF THE Lobgs.

As the result of the consideration of the facts dealing
with the Mt. Farrell district which have been gathered
together, and the comparison of these facts with those
now known concerning other mining fields, a brief outline
‘may be formulated of the most probable origin of the
lodes. The views of the writer on this subject must be
held to be neither original nor unusual. An attempt is
made here to apply to the Mt. Farrell field the results of
conclusions arrived at by many mining geologists, especi-

ally in America and Germany, concerning the origin of ore-

deposits.

First of all it becomes apparent from what has been
said above concerning the independence of country and
lode, that the proximate source of the ores must be sought
ontside the rocks in which they now occur.

The question arises then, “To what portion of the earth
are we to look to discover their origin?’ And in answer

to this question it should first be stated that metallic ores.
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which are the fillings of cavities or fractures in rocks at
a date subsequent to the formation of the rocks them-
selves (i.e., the so-called epigenetic ore deposits) have
almost invariably been introduced from below.

Looking downwards, we are at a loss to see any rock-
mass which differs from that which contains the lodes on
the surface, for the development of the mines in depth
can hardly be said to have been started yet.

Here the geological structure observed is of assistance.

The only rock-mass which can be considered to underlie
the rocks of the field in depth is the granite which out- .
crops at Granite Tor, and appears there to be dipping
below the mantle of mica schist towards the west.

The majority of mining geologists are of the opinion
that the ore deposits of deep-seated origin derive their
metallic contents from plutonic igneous magmas, and that
granitic magmas especially are the proximate sources
of the metallic minerals. The granitic magmas during
their solidification, give off a quantity of mineralized
vapours and solutions, which ascend by the most acces-
sible channels, and deposit their metallic contents during
the ascent.

We know that there is a very large area of Western Tas-
mania underlaid by a granite mass, which at its outerops
at Hampshire Hills, Middlesex, Cox’s Bight, and Heems-
kirk is stanniferous.

The country overlying this granite is mineralized in

many places, for it is a much-folded, and therefore much-
fractured area; and some of the minerals found with
other ores show characters which help to connect them
genetically with the tin ores. Such minerals are those
which contain boron and fluorine.
_ The discovery of fluorspar at Thomas’ Blocks is of great
importance in this search for the origin of the Mt. Farrell
lodes, for fluorspar is a mineral most characteristic of
the lodes, either in granite or in immediate proximity to
granitic masses. It is, for instance, a common gangue
mineral in the Middlesex tin-wolfram deposits, and on the
north-east tin-fields is common near the lodes.

The only other mineral which occurs at Mt. Farrell, and
which is a common associate of the typical ore-veins of
granitic areas, is native bismuth, which is quite plentiful
at Kittson’s workings in the south-eastern portion of the
field. So we may reasonably infer that Mt. Farrell owes
its mineral impregnation to the granite which outerops
at the places mentioned.
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at by which the metallic contents of the lodes
we’ilz1 eb:rg:e to yl‘.heir present position was undoubtedly, in
the main, water; but the solutions rising up the lode-
fissures were probably of complex composition, and, like
the waters of the hot springs of to-day, they probably
contained sulphur in the form of sulphides or sulphates of
various elements, together with carbgmc acid, free and com-
bined.  Such heated rising solutions would cause the
alterations of the wall-rocks that have been mentioned.
The confinement of these ascending solutions to the main
deep fracture-planes is explained by the fact of their deep-
seated origin. The deeper fractures would be the ones
which would offer paths of less resistance to the imprisoned
vapours. ; :
Once formed, the lodes have shared in the genera
degradation of the region by surface agencies. They have
been attacked to some extent by the processes of oxidation,
but the accumulation of the oxidized material has been
prevented by the physiography of the lode-bearing zone.

VI_THE MINING PROPERTIES.

(1)-Tue Norra MousT FARRELL MiniNg CoMPANY,
No LiasiLiry.

The sections held by the company are the following: —
4116-93m, 68 acres; 2722-m, 40 acres; 1074-m, 20 acres;
3962-93u, 76 acres; 1867-m, 80 acres; 2351-m, TH acres;

-w, 10 acres; and 82-w, 4 acres. ;
29?2& these sections, that which is numbered 3?62-93&! is
much the most important, and carries the principal work-
ings and the concentrating mill. e

From the accompanying geological map 1t will be seen
that the lodes worked by this company are situated on the
western side of the slate belt, and close to the narrow

of pale clay schist.
ba;%ere ]:!.re foujlr' main levels at which work has Yl-een
carried out. These are named respectively No. 1, No. 2,
No. 3, and No. 4, and are separated by vertical distances
of about 60 feet. The workings have disclosed the pres-
ence of three main lodes, which converge towards a point
situate in the neighbourhood of the open-cut.*

Of these lodes, the eastern one, called by the Ir_m.nlagement
the No. 3 lode, seems to be undoubtedly the principal one.
It conforms, on the whole, to the general direction of
strike of the fracture which runs southwards through the
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Mt. Farrell ground and northwards to the Mackintosh
River. Its continuity is much more pronounced than the
other two, and the distribution of ore more uniform.
The other two lodes are nevertheless valuable assets, for
although the present output is being maintained mainly
by the No. 3 lode, the No. 1 and No. 2 lodes will almost
certainly provide much ore with deeper development.

The No. 1 lode, situated almost on the edge of the main
body of slate, and in immediate proximity to the clay schist,
strikes about N. 35° E., and dips westwards at about 609,
It is a very broad lens of ore, which was first encountered
in driving the No. 4 level crosscut.

On development it was found not to extend upwards very
much above the No. 3 level, where it splits into two bodies
separated by mullock.

All the ore has been stoped out of this lode above the
No. 4 level, with the exception of a small pillar above this
drive.

There has beeen a large body of ore removed, as the
total length of this ore lens is, on the No. 4 level, 240 feet,
and it has been stoped out for a width of 35 feet in places.

All of this ore having been removed, I was unable at
the time of my visit to inspect and note its characters.

There have been drives put in northward on the line of
this lode, which is marked out by a slight development
of the carbonate of iron in the country rock; but on both
levels a blank of about 120 feet was met with.

A crosscut driven west on the No. 3 level, at a point a
little south of the intersection of this barren channel with
the No. 2 lode, met with an ore-body, which is now being
prospected. Assay returns, showing 82 per cent. of lead
and 60 ozs. of silver per ton, have been obtained from the
galena at this point.

This body is now being prospected northwards on the
No. 4 level, and a lode 4 feet wide has been proved. A
little first-class ore is showing, and the footwall is deeply
slickensided. On the No. 3 level the grooving of the wall-
rock was noticeable on the hanging-wall side of the lode,
and no defined footwall was visible.

A short crosscut was put in to the westward on the
No. 4 level to test the width of the formation. Some
galena was met with, but no.defined wall. Work is pro-
ceeding along the line of the lode.

It may be that this ore-body is a continuation of the
No. 1 lode, but it seems more likely to be a separate
branch lode from which some ore has been won at the
surface a little further northwards on the No. 2 level.
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The only other work done upon the western ore-channels
is a winze sunk from the No. 4 level on the No. 1 lode. It
" has been sunk some 30 feet, but was full of water at the
time of my visit.

I am informed that the ore on the No. 4 level for the
whole length of the oreshoot was of good quality; and
there seems to be every reasonable prospect: that deeper
workings will expose a continuation of these values in
depth.

The No. 2 lode has a strike about N. 17© E., and the
westward dip is steeper than that of the other lodes. This
lode has been productive of ore, especially above the No. 2
level, whence stopes have been carried to the surface for
750 feet in length. Recently the track of the ore-channel
has heen driven on at the No. 1 level, and the strike changes
through a wide angle rather abruptly. The fissure seems
to be making towards the No. 3 lode-channel as if it would
unite with it.

Between the Nos. 2 and 3 levels this central ore-body
has been productive for about 400 feet, for which length
stopes have been carried for nearly the whole height.
Between levels No. 4 .and No. 3 there are stopes for a
length of 250 feet, but the southern extension of the lode-
channel shows ore of poorer grade. v

On the No. 4 level the same abrupt change of strike
iz noticeable as on the No. 1, and there seems nn doubt
that this ore-channel will join that of the No. 3 lnde if
traced out in future workings.

The No. 3 lode is the principal source of the ore which is
being won at the present time. It is a lode from id to
99 feet in width, and a brecciated zone about 6 feet wide
on the footwall side.

No hanging-wall at all is to be seen. The boundary
of the lode on that side is arbitrarily fixed by tae pra de of
the ore. There seems to be a definite footwall with a seam
of pug, but ore is often obtained beyond this wall.

The pug sometimes carries ore, a fact which seems to
indicate later movement in the lode-channel. The veinlets
of metal in the main body of ore are irregularly dist-
tributed ; but the larger seams of firsts run with the direc-
tion of the channel.

The strike varies in the portion developed from a few

degrees west of morth to about the same amount east of

north. . .

The dip is between 60° and 70° to the westward.

In developing this lode the prospecting drives have been
pushed forward in the brecciated zone on the footwall,

|
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and have been timbered. The ore is broken out from the
lode later, and this ground needs very little timbering.

From this No. 3 lode there still remains much ore to
be won from that portion which is already being worked

On the No. 4 level it has been stoped out for 120 feet
south of the main crosscut to a height of 15 feet. Then
on the northern side of the crosscut, there are about 546
feet of stopes from which 18 feet of ore have been
removed.

On the No. 3 level there is not so much work
the southern end. At a point 30 feet north of Sl?: eri:i
which runs from the No. 4 to the No. 2 level the stopes
begin, and reach a height of 30 feet at a distance of 180
feet from the rise. In the next 180 feet their height rises
to 50 feet, and continues at that level above the drive
for another 75 feet, where the rise is taken from No. 3
level up to the open-cut. Narth of this point there is
hardly anything more than development work dome.

Vertically above these stopes last mentioned (with a
vertical height of 50 feet from the level) there is a block
stoped out to within a few feet of the open-cut from the
No. 2 level, but no further stoping is done on this level.
The ore above the drive is practically unknown, and
trenches are being put in on the surface to endea.v:mr to
locate the outcrop. Since my departure from the field
it has been reported that the lode has been picked up.

Al its northern end this lode encounters the quartz
which appears to pitch 8.8.W. from its outcrop in the opeui
cut. Beyond this it has not been followed on the No. 4
level, but a drive has been continued northwards past the
quartz cn the No. 3 and No. 2 levels.

_The ore-body changes in character after traversing the
silicified zone, and consists mainly of a wet running pu
charged with brecciated fragments of quartz, galena Eng
slate. |, This is especially noticeable on the No. 2 ‘]evel
where the ore-body has run in on the drive. This ore
resembles that which is worked ahout 150 feet further
north, in the Mackintosh section. The galena is said to be
finer in the North Mt. Farrell workings, but the ore does
not appear different in general character.

At the south end of the present workings on this lode
there is a silicified zone of the slate met with, and the lode
seems much disturbed and poor.  Still, the channel of
the circulation is there, and the development of this end of
the property should reasonably prove further payable ore
in this direction. The grade of the ore cannot be expected
to remain quite uniform throughout. and it should be
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remembered that during the earlier days of the mine this
No. 3 lode was passed through in a crosscut which pene-
trated into the country 35 feet beyond the lode, and the
presence of the lode was not detected.

At the present time the No. 4 level crosscut is being
driven eastwards, and has attained a total length of 900
feet from the mouth of the adit. It is being driven in the
hope of meeting with further lodes to the east of the
present system.

The grounds for supposing that any ore-hodies occur on
the property in such a position that they might be cut
by this tunnel seem to me ingufficient. The occurrence
of lead ore in the quartz reef on the Mt. Farrell Mine
is one possessing many singular features, and it would
apparently be remarkable indeed if the North Mt. Farrell
Mine met with any similar body of ore. As indicated
above, and referred to again below, the existence of the
vughs filled with ore requires a very exceptional chain of
circumstances, and the existence of a separate lode system
of any magnitude further to the east is not yet proved.

There is, it is true, a small veinlet of ore on the south-
eastern boundary of the open-cut; but I regard tnis as
purely a subsidiary fracture, and not likely to possess any
great horizontal extent.

The quarcz masses in the slate have been shown {o be
of separate origin from the lead ores, and the quartz
reef on the Mt. Farrell property bends sharply to the
north-east, and then disappears on entering the North
Mt Farrell lease. There are other quartz outcrops further
north, but while of similar origin to the main masses, their
continuity with these is doubtful.

The North Mt. Farrell output is largely made up from
their second-class ore. The proportion of first-class ore
%o seconds is shown in the table below. The concentrating
mill has lately been enlarged, and it is estimated that it
is now capable of treating from 65 to 70 tons of ore per
shift of eight hours.

Mill Scheme.—From the bins the ore goes to the jaw-
crusher, which reduces it to a size of 1 or 1} inch. Thence
it passes to trommels, which separate the fines. The lat-
ter go straight to the tables, and the coarse material
passes to two topping jigs.

Thence the ore passes to the coarse rolls, which crush
it to #-inch; and deliver it to the first sizing trommel. The
oversize passes to the second rolls, and the remainder is
elevated to the jig-trommels.
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There are four screens, whose apertures are as fol-
lows:—}-inch circular, . -inch circular, ji-inch circular,
and § x ,-inchslots, These screens control the supply to
the first four jigs; and the fines which pass through the
last screen go to the tables.
The middle products of the jigs go to the second rolls..
_ These second rolls feed the sizing-trommel on the other
side of the mill. The oversize (above §-inch) is returned
by an elevator to the rolls. The remainder of the ore
passes to the jig-trommels. There are four jigs on this
side also, and the material they treat is sized by screens
'}vﬂfﬁthe sa_matapte}:tutnﬁl as on the other side of the mill.
nes pass to the tables. The mi
el topthe i e middle products of these
Spg:; -tables include two Cards, one Wilfley, and one
In addition, it is proposed to put in a regrinding plant

to deal with the middle products from the tables and

second jigs. This addition will undoubted]

1m’§;ove :.he efficiency of the mill. &y
e value of the mine and mill products may be seen

from these figures, which are the averages of t?};e assays

between the months of July and October, 1907,

Lead. Silver (ozs.)
per cent.  per ton,

No. 3 tunnel, firsts .......ocoluiinin 62:3 !
No. 4 tunnel, firsts ................... 53'9 ggg
-Ilgs ......... L e e R 51-1 47'9
S R T s 552 449
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Comparative Statement, showing Average Results for the Last Seven Half-years.
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(2)-—Tue Mr. Farrern MiNiNe CoMPANY,
No Liasinity.

This company holds the following sections:—2409-93m,
80 acres; 2410-m, 80 acres; 2656-m, 10 acres. The main
workings are sifuated on Section 2409, and are situated
on the northern and southern boundaries of the section.

There is one well-defined lead-bearing lode on the pro-
perty, and this is, in my opinion, undoubtedly that which
continues northward through the North Mt., Farrell and
Mackintosh leases. On this property it is referred to by
the management as the *“ western lode.” A considerable
quantity of ore has been recovered from the occurrence in
the strong quartz reef, which is a filling of a line of vughs
with lead ore, and at both the northern and southern

workings on the Section 2409 the quartz mass has been
prospected.

The Northern Workings—The main adit starts from
the northern boundary, and runs in some 725 feet on a
bearing of <109°. It is situated 180 feet above the No.
4 tunnel of the North Mt. Farrell Mine.

The tunnel was started in massive porphyroid, and con-
tinued in this for 289 feet. Then followed 49 feet of
pale clay schist; and then 225 feet of slate were passed
through before the “ western lode ” was met with.

This lode was driven on northwards for 23 feet. It
shows quartz and siderite, and carries some milling ore here
and there over a width of 3 feet.

Southwards the lode has been driven on for 175 feet,
and in the last few feet a deviation to the east was made
to carry the workings under a shaft formerly put down
on the surface. Some 20 feet back from the face of this
drive, the workings were again carried southwards for
53 feet on the lode. The lode contains from 2 to 3 feet
of milling ore, in which bunches of firsts are to be found.
There is a well-defined footwall on this lode, which dips
to the west at 60°. The hanging-wall was good up to the
point where the drive deviated to the east. As in the case
of the North Mt. Farrell No. 3 lode, the footwall country
here sometimes carries ore behind an apparently sharply
defined wall.

The strike of the lode here is between 22° and 25° east
of north. As mentioned above, the lode-fissure has two
prominent directions of strike in this section, viz., 90 and

. 250 east of north; and the northern workings conform to’

the latter direction.
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On driving the main crosscut another 88 feet eastwards
a big quartz formation with a total width of 50 feet was
met with, Tt dips west at 70°. The ha.ngmg-wa,ll is well
defined, and the quartz is massive on this side; but on
the footwall side there are numerous vughs and fragments
of undigested slate in this quartz. :

A drive has been carried southwards along the hanging-
wall of the quartz on a bearing of 185° for a distance of
159 feet. A little galena was visible now and then at the
junction of quartz and slafe. _

When the main crosscut had been driven 44 feet past
the hanging-wall of the quartz body some second-class
lead ore was met with. The crosscut was continued another
30 feet, and finally abandoned in a dense pyritic slate like
that intersected by the No. 4 level crosscut of the North
Mt. Farrell Mine east of the lodes.

From the point where the second-class ore—siderite
and galena——was met with, a rise was put up. For the
first 16 feet. only payable seconds were met with, but these
gave place then to clean first-class ore, which continued
to within 10 feet of the surface. This remarkable ore-
body turned out to be due to the filling of a long line of
vughs in the quartz with lead ore. The ore is entirely
surrounded by quartz, and the central cavity of the vughs
was net completely filled with ore.

The vughs pitch in all directions, and the ore-channel
has a most irregular form. The ore from this pipe carries
a little carbonate of iron and a compact green mineral,
which I take to be a mixture of sericite and kaolin.
Octahedral (ravely with dodecahedral modifications) galena
occurs on the outer surfaces of the mineral crust, having
apparently been deposited on the cubical galena by second-
ary processes. It also occurs in very perfect crystals in
the soft pug and brecciated quartz sometimes found on
the borders of the vughs. The whole of the ore at this
place shows a brownish stain from the presence of limo-
nite.

At the top end there is some zinc blende with the
siderite and green sericite-kaolin aggregate. Most of the
ore had been removed from this rise at the time of my
visit. A little remained on the level on the north side
of the main crosscut in a mixed gangue of quartz and
carbonate of iron. There is a spring of water bubbling
up on the level from below at this point.

From the south drive on the hanging-wall of the big
quartz formation, at a distance of 68 feet from the main
adit, an eastern crosscut was driven through the quartz
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for 46 feet. An empty vugh was passed through at 21
feet. At 40 feet a body of gquartz and siderite was met
with, and a rise was put up on it for 69 feet. At the
lower end of the rise very little metal was showing, but at
the top good seconds were found. The rise was abandoned
at 69 feet from the level on account of bad.air. A candle
would only just keep alight at the time of my visit. This
rise was later connected with the upper workings by sink-
ing from the intermediate level.

At a distance of 100 feet from the crosscut just men-
tioned another eastern crosscut was started from the south
drive. It was in some 37 feet at the time of my visit, and
was in a silicified zone of slate carrying clean quartz
veins.

On the surface above these workings some considerable
prospecting has been done. An open-cut 12 feet deep and
18 feet wide has been broken out at a point 40 feet south
of the first rise. Veins of clean ore occur in the quartz
at this place, and some firsts have been bagged. To prove
the occurrence an adit was driven 30 feet lower down, and
met with the ore distributed irregularly through the
quartz; and 8 tons of firsts were recovered in the work.

Some 15 feet below these workings a short intermediate
level has been driven, and good ore proved. These work-
ings are 85 feet above the lower level.

In prospecting the good second-class ore south of the
first rise a fresh body of firsts was met with similar to
that in the first rise. The work done on this has resulted
in the proof of the continuation in depth of this ore to
the second rise put up from the lower level. The upper
workings are now connected with the lower by this rise
also.

This occurrence of ore has been mentioned in an earlier
part of this report. It seems to me to be undoubtedly due
to the passage upwards of mineral-bearing solutions
through long lines of connected vughs in the quartz. The
two rises are similar in general structure, but the No. 1
rise carried much more first-class ore. At the inter-
mediate level the ore seems to have been more scattered
through the quartz. There appears to be, on the evidence
of the two rises, a shoot of first-class ore pitching north
at a steep angle.

There is nothing to show the existence of another line
of ore-filled vughs, and the present system of prospecting
(from the lower level south drive by crosscuts across the
quartz body) does not appear to me to be either the least
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expensive or the most likely to prove the existence of
other pipes. I should recommend that the prospecting
in a southward direction for the ore contained in the
quartz be continued on the intermediate level, where the
track of the ore is better defined. Any apparent down-
ward continuation of ore could then be prospected at a
lowfr level without the uncertainty which exists at pre-
sent. ;

At the lower level I should recommend that the
prospecting work be done by driving on the line of the
two rises already located, rather than by crosscutting from
the drive on the hanging-wall of the quartzmass. This
latter method is mothing more than blind stabbing, and
the small horizontal extent of the pipes makes it a very
e?sy matter to miss the ore when within even a few inches
of it.

The question of prospecting northwards on this level is
worth considering carefully.  The oreshoot appears to
pitch in that direction, and the northern boundary of the
section is about 400 feet distant.

A shaft was sunk at the outcrop of the western lode
for a depth of 50 feet, and abandoned. It contained water
at the time of my visit, but was being gradually drained
by the south drive on the western lode below it.

At the surface there is some good milling ore, said to
be from this shaft, but I could not see the ore in situ.

The Southern Workings—The upper adit level has been

ut in for a distance of 236 feet on a bearing of 107°.
At 207 feet from the entrance a short drive has been put
in northwards for 51 feet bearing 21°, and a crosscub
driven westwards for 21 feet on a body of second-class
ore. The main workings on this level are 29 feet further
east, where a drive runs north for 102 feet on a bearing
950, A rise has been put up for a few feet on ore, and a
couple of marrow stopes 3 feet wide taken out. I saw
a couple of inches of firsts on the footwall here.

No work was being done on this level at the time of
my visit.

The main adit is driven on a bearing of 57° for a total
distance of 342 feet. A short drive has been carried
northward (bearing 14°) from the end for 25 feet. No
ore was met with in this end of the adit. At a point
263 feet from the mouth of the adit the ‘ western lode ”
was driven on. For 145 feet the bearing is 23°, then for
50 feet it is 9°. At this point a crosscut was driven
eastwards.
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Beyond the crosscut the course of the western lode is
N. 250 E., and at 25 feet past the crosscut the lode splits
with a “horse” of slate between the two portions.

The western drive of the two runs on for 50 feet past
the split on a bearing of 25°. Here there is a rise, which
has been put up for 40 feet, and two stopes have been
taken out for a distance of 60 feet on fair milling ore.

Then the two arms of the lode rejoin, and the lode is
followed for another 100 feet on a bearing of 26°. The
course then returns to 92, and the face at the time of my
visit was 125 feet from the bend.

Taken all through its length, the western lode repre-
sents about 3 feet of milling ore, and the lode-channel is
well defined always.

1t is to this ore-body that the company must look for
the main bulk of the milling ore of the future. There may
be other more concentrated bodies of ore discovered in
the quartz reef, but their presence is so far unproved.

Further prospecting of the quartz has been done on
this level. At a point 196 feet from the main adit on the
western lode drive a long crosscut has been put in east-
wards for a total length of 334 feet on a bearing of 105°.
At 217 feet the guartz body was met with. At 264 feet
a few splashes of galena were met with, and short drives
were put in for 25 feet northwards and 15 feet south-
wards on a bearing of N.150 W. The metal cut out, and
work was abandoned. L

At 987 feet on the eastern boundary of the quartz
another short drive was started northwards, but abandoned
after being carried for 10 feet.

The eastern crosscut was continued for 50 feet past the
quartz, and abandoned in dense pyritic slate.

The prospecting was continued on this level from a
point 15 feet west of the hanging-wall of the quartz, and
909 feet from the western lode drive. There a drive has
been carried northwards for 100 feet on a bearing of 29,
and from that point the drive turns to the east to cut
the quartz body. Occasional splashes of galena are to be
seen in the quartz here, but always associated with siderite.

The milling ore from the mine is stacked separately on
the tip to provide a mucleus for future milling operations.

A little work has been done below these main southern
workings on the northern boundary of Section 2410, but
nothing more than slate carrying carbonate of iron is
visible. At a point 30 feet from the south-west corner of
the northern section, and on the line between the two
sections a tunnel was started to test the western portion
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of the property. It runs for 80 feet on a bearing of 66°,
but only chloritised porphyroid, in which some hard sili-
cified zones were found, was penetrated. Some quartz and
iron carbonate were visible, but no ore. The tunnel is
now used as a magazine.

On the southern section a little surface-trenching has
been done at two other spots. On the eastern boundary
a little galena is visible in the creek, which crosses the
line in several places. This spot is very close to the line
of the lodes met with in the Central Farrell property, and
the ore-channel may be connected with that fracture
system.

Further south a trench 2 chains long has intersected
an indefinite formation. The trenches are narrow and
shallow, and consequently do not afford much information.
There is a certain amount of gossan carrying pockets of
carbonate of lime, and in this gangue a few splashes of
fahl-ore and copper pyrites are visible. The country rock,
to judge from the weathered material intersected by the
trench, is slate.

Appended is a table which will give an idea of the grade
of ore from this mine. It has been compiled from the
sale notes of the company.

SaLe Nores or Ore FroM THE MT. FARRELL MINE.

- | !
Assay Value, |

| Metal Quotations.
Dite: W!‘{et“ L e ITotal Value
1 eight, o r Ton, i
Lead. \Tlve}' ! PT 4 BVF‘] S(l[l)?l"r
0%.) ‘per Ton). r
o S el ey ( ) | oz.).
tons. ¢wt. qra.jper centiper ton. 8 sl ons
Nov. 27,1906 ... 6 15 3] 71-8 | 91-9 2£7 8 7 1{3 p (:i 3;!.54
Jan, 7. 1007....1 31 19 0 | 69:6 | 946 | 27 11 10 [ 19 18 0O | 834-80
Feb.8,1907..../ 2210 1| 675 91'0 |26 2 51013 9| 8385
May 83,1907 ...[16 12 1 [ 700 | 927 |26 18 2|20 5 0| 32-97
May 83,1007 ...[ 17 19 3 | @69-1 | 976 ‘ 27 8 020 5 0| 8297
May 27,1907 ../ 12 4 1(65:0 |90°5 925 3811|1915 0| 32:77
June 7, 1907 .. | 1412 8 [67-5 000 |2 6 4|2 7 6| 83:60
July 17,1007 ..| 816 0| 604|800 23 5 1|20 2 @/ 3330
July 17, ]bUZ f ‘ #17 3 (56-2 | 740 2117 1(2010 0 8351
July 22,1907 ..| 8 10 3 |56-4 | 76'5 | 1718 B |20 12 6| 3371
Aug, 28, 1907 1913 2 544 (722 |10 6101812 6| 3370
g(!t. 31, 1907 ’ 1313 81670 (971 /2116 4|2 1 8| 31:82
Dll't. 81,1907 ../ 711 1 /|66°4(92-3/19 &5 8(18 5 03028
ec. 18,1007 ..| 5 4 3 |57°0(72:1 (171211 (15156 0| 2885
Jan, 16,1008 ../ & 6 2 [53'2 | 746 |16 7 9|14 11 3| 27:80
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(3)—Tae MurcrisoN RIVER SILVER AND Leap CoMPANY,
No LIABILITY.

The company’s leases are the sections thus numbered : —
3263-93m, 60 acres; 1980-m, 80 acres; and 1286-m, 5 acres.
The latter is the mill site. y
Of the two sections on which mining operations are
carried on, that numbered 3263 carries the principal

workings. y

The lode which has been exploited on this section has
a strike of N. 280 E., and is very nearly vertical, dipping
if anything to the east; so its structure is quite distinet
from that of any other of the lodes of the field thus far
exploited.

The lode-fissure traverses obliquely a belt of porphy-
roid, which is at this point 70 feet wide, and strikes due
north. On either side of the porphyroid is slate, and the
dip of the igneous belt is about 70° to the west. The
productive portiod of the lode-fissure is that which is
enclosed within the walls of porphyroid. The lode-channel
extends into the slate at both ends, but little has been
done to prospect these northern and southern continua-
tions.

The lode has been worked by means of an open-cut and
two high-level adits near the outcrop, and one low-level
adit which starts almost on the level of the button-grass
plain and intersects the lode some 87 feet below the level
above.

At the time of my visit the mine was inactive, pending
the reconstruction of the company.

The recent work has been restricted to the open-cut and
the block of ore between the No. 3 and No. 2 levels.

Above the No. 2 level almost all the ore has been stoped
out.

No. 1 Level—The adit at this level was driven east-
wards on a bearing of 2799, and was continued right
through the main lode into the country beyond.

The main lode matter has now been removed. Further
to the east there were two minor veins of ore from which
a little mixed blende and galena have been obtained.
These are apparently branches of the main lode, and their
dip is towards the latter.

XNo. 2 Level—The adit was driven on a bearing of 277°,
and 40 feet below the upper one. The ore above this level
has been almost wholly stoped out.

No. 3 Level—The main crosscut was driven eastwards
on a bearing of 2609, Tts total length is 513 feet, of which
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the first 450 feet were in slate and the last 63 in the
porphyroid. At this point the lode was cut, near the
northern extremity of the shoot. A drive has been carried
both north and south on the ore-channel.

At a point 27 feet north of the main crosscut the ore-
shoot was left, but driving was continued for another 75
feet. The lode-fracture is well marked by a seam of pug
an inch wide. There is a little galena on the footwall, but
no payable ore was met with. At the northern end of
the drive a short crosscut was put in to the west, and the
porphyroid encountered, but no galena was visible, and
work at this end of the drive was abandoned.

The south drive has heen extended for 109 feet on a
bearing of 210°. The lode pinched out when the porphy-
roid country was left at a point 106 feet south of the
main crosscut. The lode thus extends for 133 feet in a
horizontal direction. At a point 53 feet south of the main
crosscut a crosscut was driven west for 25 feet on a bear-

ing of 305°. There a short drive was started north and

south parallel to the main drive. Some. blende galena
and siderite was here visible for a width varying from a
few inches up to 2 feet. The metal seems to make towards
the main ore-body, with which it should junction about
20 feet above the level, the dip being easterly.

The ore in these short drives (12 feet on either side of
the eastern crosscut) is displaced by a slide, which is also
visible in the main drive. The slide dips south at an
angle of about 509, and the displacement of the lode is
apparently about 4 feet. The lower portion of the ore is
moved to the west of the upper portion by this amount.
The eastern crosscut’ was continued for another 45 feet east-
wards. The porphyroid country was left at a point 48
feet east of the south drive, and the rest of the crosscut
is in slate.

These eastern workings were abandoned, as the only ore
met with (in the east drive) was lost after being followed
a few feet.

At a distance of 109 feet from the main crosscut the
south drive turns slightly, and from this point to the end
the bearing is 184°, This change of direction is notice-
able, as the drive followed the lode-fracture all the way.
It would appear that the fissure which traverses the
porphyroid at an angle of about 30° from the north and-
south line is merely a local variation. The fracture in
the slate does not differ materially in strike from other
fissures in thé field. This matter 1s, of course, important
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in future prospecting work, both in this section and those
adjoining. ¢

At the bend in the south drive a winze has been put
down on ore for a vertical depth of 56 feet, and a drive
20 feet long put in northwards at 50 feet.

The winze was full to the collar of water, and I could
not inspect these workings. It is stated that a slide was
met with at this point; and possibly it may be the same
slide visible on the level 56 feet north from the winze, and
pitching in this direction.

At a point 29 feet south of the winze an easterly eross-
cut was put in some 10 feet without meeting ore; and 8
feet further south another crosscut was driven west for
17 feet with similar results. Beyond this latter crosscut
the south drive extends some 24 feet. The face shows
carbonate of iron with galena and blende. The dip is to
the westward, at an angle of 60°. The footwall is dense
and hard slate, but the hanging-wall slate is graphitic, and
the carbonated zone extends into this crushed graphitic
slate for about 4 feet. ]

The main ore-shoot, i.e., that portion of the lodechan-
nel enclosed within the porphyroid, is said to have given
excellent ore all along the level. The average width of
first-class ore is said to have been 10 inches, while 30 inches
of clean ore were met at a point 20 feet north of the
winze.

This being correct, there remains a fair bulk of good
ore to be yet extracted below this level.

Above the No. 3 level, and between it and the No. 2
level, some ore has been stoped, but the greater portion
yet remains untouched. Tt does not extend to the surface,
however, for the shoot is pitching to the south at an angle
of about 55°,

The shoot was met with on the No. 3 level, at a vertical
depth of 87 feet below the No. 2 level, some 60 feet further
south than the corresponding point above.

The width of the lode exposed in these stopes varies
from 4 to 7 feet. I saw some good first-class ore along
the western boundary of the lode-formation, but the bulk
of the ore consists of massive mixed sulphides of the type
known as a “ pyritic lead ore.” The mineral composition
has been noted above.

The work done up to the present has proved a roughly
rectangular block of ore, extending from the surface to at
least the No. 3 level, and from 4 to 7 feet in width. The
other dimension is about 100 feet; but the pitch of the
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shoot makes the length appear some 30 feet greater when
measurements are made along a horizontal line.

It yet remains to be proved whether the structure of the
lode will alter in depth when the porphyroid zone is pene-
trated. The nature of the fissure in this rock seems to
have entirely controlled the circulation of mineral-bear-
ing solutions, and the slate contains but little mineral
matter; but the fissure, of which the upper portion is in
porphyroid, must, if its strike and dip continue uniform,
pass through slate in depth.

A trench has been made to the south-east of the open-
cut for a length of a chain. - Some vegetable soil contain-
ing a little bog iron ore is exposed. I do mot think this
is the capping of alode.

The company has erected a mill on the button-grass

lain to concentrate their second-class ore.

Mill Scheme—The mill is divided into two sections—
coarse and fine. From the bin the ore goes to a jaw-
crusher, and thence to a trommel, the screen of which
carries holes of 13 m.m. diameter. The fines run on. The
coarse goes to a picking-table and then to the coarse rolls.
There is a topping-jig below taking the “roughs” from
the first sizing-trommel (screen apertures 13 m.m.
diameter). The tails from the jig are elevated to the
coarse rolls, and pass again down the mill. The four
sizing-trommels have apertures in the screens of 13 m.m.,
9 mm., 5 mm., and 24 m.m. in diameter respectively.

From that which holds the material over 9 m.m. in
diameter the ore passes to two jigs. Each of the other
two trommels feeds a separate jig. The ore before reach-
ing these latter fine jigs is passed through an upward
current separator, and the fines go on to the tables.

Below the last trommel are two spitzkasten, giving two
grades of ore. The coarser goes to a Wilfley, and the finer
to a Phoenix-Weir table.

Middlings from the table are elevated, and pass to the
water-classifier on the fine side of the mill, and are again
passed over a Wilfley table.

On the fine side of the mill the procedure is this :—The
second products from all the jigs are wheeled back to the
clevator, and thence go to the fine rolls, and then the
second series of sizing-trommels, the screen apertures of

which measure 4 m.m., 2§ mm., and 1} mm. The ore
that is caught by the 4 m.m. trommel is returned to the
fine rolls by the elevator. The other two trommels supply

ore to two jigs.

}
b
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The ore leaving the last trommel runs to an

_ u d
current classifier. The coarse product is treated byp:a:irig
and the fines pass to the spitzkasten, and then to a Wilfley
table. The middlings from the table are returned to the
spitzkasten, and then again to the table.

_The concentrates from the mill are mixed with the hand-
picked ore to constitute the saleable ore. No distinct
grzrlgiﬁs off Ir;ull'concentrates are made.

e following assay returns will give a reasonabl
repr?sentaé;lllon of the value of the m.il:tég1 products..m%e;
are from the assay books of the com j
were made duringy1907 i— G im0 1

Description of Ore. B of Sashye Silver.
f i Averaged. Lead. (,o‘:;
Gossan (from open-cut) ...... 1 6 ‘ ¢ g per r:on.
CriMa 108 = s 2o v e R S ?‘llg

Hand-picked ore ............ 9 519 [ ..B%d

Sales of e by the Murchison River Silver and Lead

Co., N.L.

Date. | Quantity S anil Silver, Gold. Net Value.
| of Ore. (0z.) (oz.) | (per ton.)

e =

tons, ewl. qrs. [per cent.| per cent, |
May, 1907.! i T ol eyl
May, 1907.| 37 0 1 [47°85 64°1 43 | 14 1 3
June, 1907.] 80 14 3 | 42°8 5555 07 | 19 ¢ 8
June,1907.) 32 O 1 | 43-8 5675 057 12 810
July, 1907.| 83 18 0 | 43-95 5915 06 13 4 6
July, 1907.| 16 17 1 ‘41-3 506 078 12 8 0
Aug,1907. 81 7 3 285 409 095 811 9
Aug,1907. 20 8 1 | 3482 4715 | 09 10 8 6

l ,

The other lease held by the company, viz.
is that which was formerl;; known a&l: th{;, (}\‘mt,ral.:T Oﬁ‘aggl(;r
On this lease there are two parallel lodes, which have
been prospected at two levels;" and a trench has been
cut for a chain where a creek has cut across the outcrop
The lodes are separated by a narrow band of porphy:
roid, and are themselves in slate. The dip of the country
Bsoc‘)ve:ﬁwsaér&, and the lodes follow this dip, which is from




Ixxxiv

At the surface the strike seems to be about N. 4° W,
but the underground workings show the strike to be due
north and south.

The creek section shows slate on the western side, with
a lode 2 feet 6 inches wide to the east of it; then 9 inches
of slate, followed by 10 feet of porphyreid. The footwall
of the porphyroid shows quartz, which may mark the
position of the eastern lode; but the work has ceased at
this point. The lode formation shows a little fahl-ore,
now much decomposed and discoloured.

The upper tunnel is driven eastwards on a bearing of
2660, and passes through slate and crushed grit. The
total length of this crosscut is 234 feet.

At a distance of 126 feet from the mouth a drive runs
due north on the first ore-body. A rise has been put up
for 15 feet at a point 110 feet from the main crosscut,
where a little metal was met with. Some 34 feet north of
this point a winze has been put down. It was full of
water at the time of my visit.

At a distance of 29 feet north from the winze a eross-
cut has been driven for 23 feet, where the second lode was
encountered, and driven on for 20 feet northwards. This
lode is 4 feet wide, and has well-defined walls. The lode-
matter is graphitic slate, with numerous veinlets of car-
bonate of iron. The footwall is a hard siliceous slate.

The main drive was carried for 33 feet north, past the
eastern crosscut, and still on the lode-channel, which shows
quartz, siderite, and a little galena. The width of the
zone of crushed graphitic slate carrying these minerals
varies from a few inches up to 3 feet 6 inches.

The main crosscut did not meet with any ore after
traversing the second lode.

The lower-level workings are 60 feet above the button-
grass plain, and 50 feet below the upper workings. The
adit level is driven for a total distance of 285 feet, and
intersects both lodes.

The first was cut at a distance of 212 feet from the
mouth of the adit, and there are 15 feet of country between
it and the second lode.

The first lode was driven on northwards for 15 feet.
The lode-formation appears to be about 4 feet in width,
and 'similar to that on the upper level, but
no galena was visiblee The drive was abandoned
here, and the lode driven on southwards for 73
feet. =~ The formation is well defined all the way. It
is about 4 feet wide, and has clean walls. Very little
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metal is now visible, but a few splashes of coarse-grained
galena occur near the south end on the back of the drive.
None was showing in the face.

A drive was started on the eastern lode and carried
6 fee't. l_)efore being abandoned. The lode is well marked,
and is in graphitic slate. The ore is accompanied by veins
of quartz and siderite, and consists of galena, resin, or
ruby blende, fahl-ore, and copper pyrites. The fahl-ore
would account for the high assay values which have been
recorded of the ore in this mine.

No work was being done on the section at the time of
my visit, and the old workings were very much discoloured.
The amount of ore in the mine could not be determined,
nor the proportion of fahl-ore to the galena. The only
spot where any appreciable amount of metallic minerals was
visible was at the point where work has been done on the
eastern lode on the lower level. There I saw a vein of an
inch and a half of the fahl-ore at the sole of the face.

Some rich returns are said to have been obtained from
the ore taken from the winze on the upper level. In all,
about 120 feet of backs would be obtainable from
the lower level to the highest point of the outerop.

(4)—TuE Murcnison ExTeENpEp MiNe (LATE NoORTH
MurcHISON).

The company holds one section (No. 1075-m), which is
registered in the name of E. T. Midwood.

There is a fair amount of surface prospecting work done
on this section, but no payable lode has yet been located.

Near the centre of the western boundary-line there has
been some trenching along a creek which runs westwards.
and a little galena has been disclosed. A main adit has
been driven east on a bearing of 91° for a distance of
143 feet.

At 120 feet a lode was met with. This is a brecciated
zone of black slate, in which much siderite is visible, and
a little galena and fahl-ore. It seems highly probable
that this ore-body is on the line of the Central Farrell
fractures, but whether a second lode corresponding to that
in the Central Farrell property exists I could not deter-
mine from the work which has been done.

A considerable amount of trenching has been done on
the southern boundary of the section. Some carbonated
black slate has been located which carries some pyrites

and traces of galena.
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Further east of this place trenches have been carried
up the hill in steps to a height of 430 feet above the
button-grass. The top few feet show a silicification of the
country rock, and in the quartz veins a little chlorite and
pyrites, but no galena. The occurrence seems similar to
that in the South Murchison eastern tunnel. I could
see no galena nor any siderite associated with the quartz.
The occurrence does not seem to me likely to prove of
commercial value. The bearing of this quartz zome is
about 175°.

(5)—Tue MackinrosH CoPPER AND GoLp MiNING
CompaNY, No LIABILITY.

The company holds two 80-acre sections, viz., Nos, 3221-
93m and 3223-93um.

The workings on these sections have been carried out in
both lead and eopper-bearing lodes, which are situated
along a line on the western portion of the two sections.

The most southerly workings are in the extreme south-
west corner of the southern section, and within 150 feet of
the most northerly workings of the North Mt. Farrell
Mine. The ore-body is clearly a continuation of the North
Mt. Farrell lodes, and it seems continuous right through
this southern Mackintosh section and part of the northern.

The company has let several tributes, and the most
southerly workings are being carried on by J. Geddes and

arty.

. A.Z adit is driven eastwards from the western boundary-
line of the section on a bearing of 91°. The country
traversed is all slate, and before meeting the main lode
three minor lodes were cut and driven on for a short dis-
tance. All of these appear to be merely branches of the
main lode, and their strike is N.W. and S.E. From uue
second branch-lode a rise has been put in to the surface.
No work was being done on any of these occurrences at the
time of my visit.

The main lode was driven upon southwards for 200
feet on a bearing of 9°. A rise has been put to the
surface and a winze sunk on the ore. There are said to
be from 1 to 6 inches of first-class ore here, and with it
a few feet of seconds.

The dip is to the west, and the footwall is of quartz, and
barren. ’

The width of the lode varies from 4 to 9 feet. Stoping
is being carried on at a point 25 feet from the south

1l
!
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boundary. The formation is a brecciated zone of quartz
and galena, and fragments of slate scattered through pug.
Some first-class ore is found on the foot and hanging-wall
side. The better ore is said to be on the hanging-wall.
These veins of firsts are usually in short overlapping lenses.

The present stopes are 30 feet above the level, and
there are another 100 feet of backs between the workings
and the surface. The ore is partly bagged in the stopes,
and the best seconds are hand-jigged.

Some second-class ore is left in the stopes for filling, and
the remainder is stacked on the tip with the seconds from
the jigs.

The following table compiled from the sale-notes of che
tributors shows the grade of ore, and its value:—

| Assay Value, : Metal Quotations.
Net | ;
Dute FWelght 3571 5 0 "l'olul ¥aluo

L of Ore. |Si1vel' (per ton.) | LaaR Rilver,

[ | Lead, i et (per

_ (0z.) (per ton.) | = )

{tons, cwt. qra.jper centlper ton| £ 5. d. £ 5 d d.
June 11,1907 ../ 10 1 1| 58:0 | 543 |20 7 2 2015 0| 32:00
July 23,1807 ../ 11 6 0| 58:2  68'7 (2119 B8 22 0 0| 32:06
Aug. 19,1007 ..| 11 11 3 | 58°5 | 73°4 (21 12 7 | 1915 0 32-94
Sept. 20, 1907..| 15 9 2 | GU-5 | 78°8 [ 22 13 619017 €| 32-44

In this southern section of the Mackintosh property
there are two other places where the creeks have exposed
ore, and it is probable that they are on the same lode as
that worked by J. Geddes and party.

In these, no work was being dome at the time of my
visit. Some good second-class ore was visible in the work-
ings, but the lode is not suitable for a small tribute party,
although it could doubtless be profitably worked on a
larger scale. The lodesstuff in both of these workings is
gimilar to the bulk of the good second-class ore in the
North Mt. Farrell Mine.

In the south-western corner of the northern Mackintosh
section two lodes have been located by trenching in a
creek. A tunnel has been driven from a point a little
further west. The bearing is 113°, and the country is
clay schist for the first 52 feet. After traversing 81 feet
of slate which lies east of the clay schist, this tunnel inter-
sected the first lode. Here good ore is said to have been
met with, and a few stopes have been carried almost to
the surface, some 85 feet above the level. The first-class
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ore was sold and the seconds stacked on the tip. The
stopes are 40 feet long, and a rise from over the adit was
taken right to the surface.

The drive on the ore-body has a bearing N. 10° E. It
has been extended southwards for 20 feet, but north-
wards for 90 feet. The greater portion of this level is
full of water dammed up by a heap of mullock, and con-
sequently inaccessible. The lode-channel seems to he well
marked, though the lode varies. The footwall is well
defined, and on it the first-class ore is obtained. The
hanging-wall is indefinite, and a shot put into the apparent
country may at any time reveal ore.

At winze has been put down at a point a few feet north
of the main crosscut to a depth of 26 feet.

The ore-body here dips more steeply. It is 8 feet in
width, carrying about 6 inches of clean firsts on the foot-
wall side and a band of some inches of pug, which contains
brecciated steel-grained galena. This latter is hand-jigged.

During my visit some work was done by a tribute party
on the ore in this winze, but the water could not be kept
under and the party were compelled to abandon the trib-
ute. Nothing could be done with the second-class ore,
although it was of splendid grade. Of the hand-picked
firsts and jigs some 3 tons of ore were sent away. The
average value of this ore is said to have been £16 per ton.

Fahl-ore is mentioned as ‘having been seen in small
amount in the ore taken from this lode.

The main crosscut has been driven another 100 feet
eastwards beyond the first lode. At 42 feet from the
latter a second lode has been cut carrying second-class ore.
This has been driven on for a short distance north and
south. The lode here appears to be making towards the
first lode, with which it would junction at a point further
south. * A shaft was started in this ore-body at the sur-
face, and is said to be down some 36 feet. Some good
second-class ore is tipped round the collar of the shaft.

The Mackintosh property, therefore, seems to carry a
length of lode and lead ore of such grade that mining
operations on a large scale would be highly profitable.
It does mot possess the topography that would make the
mining on a large scale possible without the sinking ~f a
shaft; yet the bulk of second-class ore and the readiness
with which it could be concentrated are in favour of this
treatment on an extensive scale. The ore is physically
well adapted to concentration, and closely resembles the
North Mt. Farrell second-class ore. The present inactivity
on this property is deplorable.

lxxxix

At a point further north in the northern section of the
Mackintosh lease, and 250 feet from the western boundary,
two lodes have been exposed in the bed of a creek.

The country-rock is a pale clay schist, which has been
silicified, and which carries also veins of quartz. There
is a little carbonate of iron with the quartz, and the
metallic minerals present are iron and copper pyrites.
The ore is dense and hard, and the copper pyrites is found
disseminated in fairly coarse blebs throughout a zone
about 8 feet wide. The strike appears to be a few degrees
west of north, but very little work has been done, and it
is difficult to ascertain the strike and dip.

A shaft has been sunk at a distance of 25 feet from the
creek on its northern bank to a depth of 35 feet. It was
full of water when I visited the property. The country-
rock is the same as that exposed in the creek, viz., clay
schist.

The slate is 50 feet to the east of this shaft, and although
a number of trenches have been cut in the creek bed on
the east of the copper lode no trace of mineral has
been found.

On the western side of the lode above mentioned, and
distant about a chain, there is a second copper-bearing
zone, of a similar character. It is some 3 feet wide, and
carries both iron and copper pyrites.

This is the most southerly point at which copper is
visible along this line, ¢.e., in the absence of a much larger
proportion of galena.

It does not appear from the work so far done at this
point that the ore will give profitable returns as a copper
proposition.  The occurrence is, however, worthy of being
further prospected.

(6)—Trr FARRELL BLOCKS.

The company known as ““ The Farrell Blocks ” holds two
sections, which are registered in the name of E. Goldsmith,
and are numbered 2397-m, 79 acres, and 2820-M, 80 acres.

On the western of these two sections (No. 2820) no work
has been done. There does not seem much prospect of the
Mackintosh lead lode passing into this ground at a reason-
able depth. The dip is certainly to the westward, but the
winze put down on the western Mackintosh lode shows that
the tendency of the lode is to become more nearly vertical
than it was between the adit level and the surface; and
the lode is distant about 350 feet from the western bound-
ary of the Mackintosh section.
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_ The northern section, No. 2397, occupies a better posi-
tion with regard to the lode system.

On the boundary-line between this section and the
northern Mackintosh section there is a small quartz blow
which may be connected with the outerop cut by the creek
a short distance northward; yet the whole area here is
highly contorted, and the creek beds show quartz veinlets,
which run in all directions, and many of these carry no
trace of metal.

In the south-west corner of the section a lode-formation
has been cut in a small creek. It is a zone of highly-
contorted clay schist, which has been impregnated with
silica, and which carries copper and iron pyrites. A lictle
galena is visible in the lode.

On the northern bank of the creek, some 30 feet away,
a shaft has been put down 30 feet. No metal was
encountered in sinking. The rock penetrated was the
clay schist very much contorted, and carrying a little
carbonate of lime. The shaft is now full of water. Some
65 feet of backs could be obtained here by driving an adit
from the west, but such work is not at present justified.
A crosscut from the bottom of the shaft would also prove
the lode. However, until the lode is proved to be con-
tinuous by other trenches at the surface, the exploitation
at a depth should be held over.

Trenches have been cut in the bed of the creek which
traverses the middle of the section for a distance of about
7 chains, The country rock exposed is for the most part
slate, which is very much contorted. It is sometimes
graphitic, and cont-ins a little siderite and veins of quartz.
The latter are flat veins dipping mostly to the east, or fol-
low the contortions in the slate. No metallic mineral
other than iron pyrites was visible in the main part of
phe trenches. However, in the southern end of the work-
ings, near the junction of the slate and clay schist, some
good galena was obtained. It cut out in the bottom of
the trench, however.

The work done at this point has clearly been influenced
by the idea that the galena can only be expected to be
found within the slate boundaries. The trenching has
here been carried out to the east of the proved line of
fracturing of the area, and I should recommend that in
future prospecting the trenches be continued fcr a short
distance to the west of their present extent. It is possible
to obtain 60 feet of backs at the point where the galena
was met with in the trenching by 150 feet of driving from
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a point a little lower down the creek. Still, the trenches
might be extended westwards with much less, expenditure.

(T)—TaE SECTIONS oN THE NORTH-WESTERN FLANK oF
Mr. FARRELL.

On Section No. 3010, which is registered in the name of
D. Powell, some trenching has been carried on on both
banks of a large creek which runs through the section, but
without result. The section lies to the east of any lodes
yet discovered.

On Section 2905, which adjoins the northern section
of the Mackintosh property, a trench has been cut in .ue
creek bed, but abandoned in river wash, which consists of
fragments of conglomerate from the mountain.

In the south-eastern corner of Section 2909, on the east-
ern side of the Mackintosh River, some trenches have been
cut in the bed of a small creek. The river bank is very
steep at this point. The upper trenches expose a highly
contorted graphitic slate, with irregularly distriuuted
veins of quartz, siderite, and galena. Some of these veins
dip west and others flatly to the south.

On the water’s edge a few shots have been put into the
bank, and show the same clay schist which is found in
contact with the slate all along this line; and in the rock
are a few scattered splashes of galena. No further work
has been done on the section.

Passing northwards along the eastern bank of the Mack-
intosh River the next two sections are registered in the
name of G. E. Butler, and are numbered 2796-m, 30 acres,
and 2892-m, 40 acres.

On the 80-acre section some work has been done in the
past near the northern boundary. At the time of my visit
nothing was being done.

The fault-plane referred to above traverses this section,
and a creek is situated on the line of the fault. Some
trenching had been done in the slate near the track, but
the stdes had fallen in, and nothing was visible of the
bottom. A tunnel has been started into the mountain
and driven 30 feet in a direction bearing E. 162 8. The
tunnel was begun in a coarse quartz grit, and was aban-
doned when the massive conglomerate of the mountain
was encountered in the face. There are some quartz veins
in the grit carrying iron pyrites, and in one place, near
the entrance, some galena.

However, there does not seem to me much inducement
to continue driving, in spite of the presence of a small
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amount of galena; for what metal was discovered was
enclosed within a member of the slate series, and it has not
yet been proved that any of the lode-fissures are con-
tinuous into the massive conglomerate. This section was
formerly known as the °* Metropolitan.”

At the extreme north end of the mountain, on Section
2873-m, registered in the name of C. R. Lynch, some work
has been done to try and locate an ore-body said to be
visible in the river at low-water. This latter was not to
be seen during my visit. A short tunnel has been driven
in the river bank with a bearing of 8. 120 W. The work has
revealed slate with quartz and iron carbonate veinlets, but
no galena could be detected. The tunnel runs with the
cleavage of the slate, and a crosscut has been put in
towards the east for 14 feet. The slate here, too, carries
quartz and siderite stringers.

A trench above the track on the Mt, Farrell side of
this tunnel shows only slate.

On the eastern boundary of the section, near the cage
crossing to the Tullibardine area, a short trench has been
cut in a crushed grit carrying arsemical pyrites. The
weathering of this mineral has produced some limonite
at the surface; but no sign of a defined ore-channel was
visible when T last saw the work. s

The position of this section appears to be a little to the
east of the line of fracturing of this area.

(8)—TaE TuLLIBARDINE COMPANY.

The company holds three 80-acre sections, all of which
are registered in the name of J. McPhee, viz.,, Nos. 2058,
2692, and 2593.

The greater portion of these sections is covered by
unconsolidated river wash, through which the main creeks
have cut their way and exposed the underlying rocks.

The felspar porphyry forms a series of steep hills on
the western boundary of the property, and the rock under-
lying the river alluvial is slate or pale clay schist, The
strike of the belt of clay schist is, as far as could be
determined, considerably east of north. Whether it is the
northward continuation of the belt of similar rock which
traverses the Mackintosh and Farrell Blocks sections, I
could not on this visit definitely decide. =~ However, I
think it will prove to be portion of what was originally
one continuous formation dislocated by the fault which
traverses Section 2796. The fault-plane will, I think, be
found to be the spot at which the strike changes. If so,
the fracture system which has controlled the position of

xciii

the ore found on the Tullibardine is probably portion of
the same fracture system as that which traverses the Mack-
intosh area and the Farrell Blocks, and which has been
traced to the river bank in Section 2909. In other words,
the lode channel, as well as the country rock, has probably
been dislocated by the fault which cuts across the country
on Section 2796,

In the Tullibardine area the slate occurs on the west
as well as on the east of the clay schist. This was the
case on the North Mt. Farrell lease (3262), but at the
northern locality there is a much greater thickness of slate
on the western side.

The main workings are situated in the south-eastern
corner of the central Section, No. 2058, on the banks of
the large creek which traverses the section. The creek
takes a sharp bend from an easterly to a southerly course
at this point, and a face has been broken down from the
southern bank just at the turn. This cut is 25 feet in
length, and exposes the country to a depth of from 5 to
12 feet below the surface-soil. The clay schist is very
waxy in appearance, and carries numerous intersecting
quartz veins, which carry copper pyrites and some second-
ary copper ores. The quartz veins vary from half an inch
up to a foot in width, but they make and pinch within
very short distances. The country rock contains greenish
patches, the green colour being due, not to copper, but
to a green sericitic mica.

In a complex lode-formation of this character the strike
and dip are difficult to estimate. One very strong vein,
which has been followed down in a winze, strikes N. 25°
E., and dips east at 80°; but other veins dip towards the
west.

The copper pyrites is very clean and free from iron
pyrites, and is in places quite coarse and massive; and,
resulting from its alteration, malachite and bornite are
common in the lode-formation.

A winze has been put down on the eastern end of this
face for 7 feet. The same types of country and mineral
vein persist. In addition, the schist is thoroughly impreg-
nated with very finely divided native copper where it is
enclosed between a cupriferous quartz vein and a plane
of separation along which surface waters have been circu-
lating. The schist is at this place deeply stained with
limonite.

A little further up the creek to the westward a couple
of small cuts have been made in the bank, and show a
little copper pyrites. One of these veins shows a fair
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amount of ankerite* with the quartz, and serves to show
the connection between the copper ores and the lead ores.
At this place, 15 feet west of the main face, the clay
schist has a belt of slate intercalated with it. The slate
dips to the westward.

In all, the veins which show copper extend to a distance
of 100 feet west of the main face exposed.

Across the creek from.the main cut there are two
trenches which show quartz veins or silicified schist carry-
ing copper ore. These serve to indicate that the copper
bearing zone is at least 150 feet in width.

Where the creek turns to run southwards there is a strong
quartz vein carrying coarse copper pyrites. On this,
Pearce, who first held the property as a reward claim, had
sunk a shaft 20 feet, but the creek at the time of my visit
made it impossible to investigate this work. Pearce had
apparently turned the creek to the west, but the later work
had thrown it over again, so that the water could not be
baled out of the shaft.

Alongside this old shaft a tunnel has been driven east-
wards on a bearing of 126° in slate, which here junctions
with the clay schist. The cleavage-planes of the slate at
the entrance of the tunnel dip at 60° to the east, but in
the face they dip at 80° to the west. The slate, con-
sidered as a whole, will be found, I think, to dip to the
west, as does the small band intercalated in the clay
schist.

At 75 foet the tunnel cuts through a band of silica
9 or 3 inches wide, and striking N. 5¢ W.

Further in, 8 feet from the face, the country becomes
fractured ‘in all directions, and the fractures are filled
with siderite. In the face, further veins of quartz appear
striking from 30° to 40° east of north. These quartz
veins carry copper pyrites and some odd gplashes of galena.
The tunnel was here abandoned.

Another tunnel was sfarted, 100 feet south of the first,
and across the creek. It was driven west on a bearing of
9990 for 35 feet, the intention apparently being to prove
the veins of cupriferous quartz exposed in the main cut
on the creek bank. The only copper veins met
with were some small ones in the approach. The country
intersected by the tunnel is clay schist, much crushed agd
fractured. Some bands of the schist are a little darker
than others, and resemble more closely an ordinary slate.
Vertically above this tunnel a couple of trenches have

* Ankerite is a carbonate of lime, iron, and magnesia.
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been cut in the creek bank, and show a few quartz veins
carrying copper pyrites.

The tunnel should certainly be continued for another
100 feet to prove whether the veins of copper-bearing
quartz exposed by the main face are continuous. So far |
only the width of the formation has been indicated by
prospecting operations. g

The creck turns again to the east a little way further
south, and some trenching should be done here to prove
whether the lodes cut by the eastern tunnel are of any
horizontal extent.

In the south-western corner of the northern section, a
trench one chain long has been cut, and a hole put down
some 6 feet in the centre of it. The country rock is the clay
schist in which green patches of sericite occur, and which is
thoroughly impregnated with ankerite. A little quartz is
present in veins and small lenses, but no copper accom-
panies it at this spot. ]

Near the centre of the southern section, No. 2592, there
is a short trench upon a quartz outcrop. The surface
cover is considerable, and only a few irregular masses of
quartz are visible. There is a small amount of ankerite
and both copper and iron pyrites included in the quartz.
I noticed also some fragments of included slate, like those
in the quartz reef on the Mt. Farrell leases. The outerop
is poorer than that in the north-eastern corner of the
section, but seems worth prospecting further.

A few chains to the south-east a trench, 40 feet in
length, has been cut. It shows the usual alluvial cover
resting upon a dark-coloured wavy slate. There is some
quartz in the slate, and on the sides of the trench I saw
some slate with veins of siderite and a little iron pyrites.
This may come from the end of the trench now filled in by
the fallen alluvial from the sides.

On the eastern bank of the creek, south of this latter
place, a. trench 8 feet long exposes a lode which differs
from the copper formation in a striking way. The country
rock is the same clay schist, with green sericitic miea on the
divisional planes, and carrying a quantity of carbonates,
but no silica. The metallic minerals are galena and
blende.

The strike measured over the short length exposed is
between 100 and 120 east of north. The dip is to the
westward. No copper ore at all has been seen at this
place.

The ore strikingly resembles that which comes from the
vughs in the quartz reefs of the Mt. Farrell Mine.
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There is a vein, about 10 inches wide, of ore which
carries the metallic minerals (galena and blende) in bands
up to an inch in width, and also scattered through the
gangue.

A trench, 6 feet deep, was cut at a distance of 60 feet
to the southward to test this lode. The sides had partly
fallen in and were not visible. On the banks were some
pieces of greenish schist carrying veins of quartz and
carbonates, with iron and copper pyrites, but no galena.

There is little else done on this area. In the bend of
the river, just south of the boundary-line of Section 2593,
a trench has been cut in the clay schist, but no ore is
visible.

The copper ore of the central section is in itself of very
promising appearance; but the quantity available cannot
be estimated even roughly until some further prospecting
work is done, with a view to proving the length of the
lode-formation. - The amount of ore carrying native cop-
per cannot be expected to be considerable.

(9)—Tae WaiTe Hawk DisTRICT.

(a)—The W hite Hawk Mine.

The White Hawk property includes the sections num-
bered 2330-m, 42 acres; 2331-m, 80 acres; and 2332-m, 47
acres. All of these are registered in the name of R. P.
Symmons. The 80-acre section contains the workings.

.:At the centre of central block (No. 2331) is the lode,
whu:h_was first located by Tom Farrell, and the section
was his reward claim. His original workings have been
almost completely obliterated by recent prospecting opera-
tions. The ore outcrops at the foot of a steep hill of
limestone.

A short drive has been put in on a bearing N. 30° W.
on the lode. A body of gossan carrying some galena and
cerussite (lead carbonate) was met, and a winze put down
to a depth of 5 feet on the lode a few feet from the
entrance.

At this point the lode seemed to dip east at about 409,
_a.ndtost.rike about 300 west of north. However, very little
information could be gathered from the amount of work
done. The shape of the ore-body was not clear. On the
northern wall of the winze there was a good seam of
galena and blende, but metal was absent from the south-
ern wall. The ore gave me the impression of following
the joint-planes of the limestone, but no length of lode
can be said to have been proved.
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Work has been abandoned at this particular spot, and 2
a crosscut has been driven westwards for 141 feet on a ]
bearing of 2659, in the hope of cutting another ore-body.

The first discovered outcrop of ore is situated at the -
approach to this tunnel. No other metallic mineral than
iron pyrites was visible to the west of the lode at the
entrance. Galena is said to have been seen while work
was proceeding, but I did not find any in the workings.

The drive cut across some cavities in the limestone,
which are still visible in the back, and down which the
surface drainage brings a quantity of mud.

On the steep hill side which forms the western bank of
the White Hawk Creek south of the centre of the section,
there are two places where a small amount of galena,
associated with zine-blende, is visible. Ome is near the top
of the hill, and carries some coarse-grained galena with
semi-oxidised blende. The strike and dip could not be
ascertainad. The other occurrence is some 10 feet above
the creek level, and shows galena following the joint-planes;
and dipping east.

The metal appearing here is, in my opinion, not con- '
nected with any other lode {et located in this area.

Near the south boundary-line of this central section 8’
mass of gossan was discovered, which, on being broken
into, was found to carry veins of galena. The dip and
strike could not be determined accurately, and the pos-
sibility of the veins now visible being of a secondary
nature is so strong that such observations could hardly
be of any value.

A tunnel was started from the creek bank, which is
here precipitous, to cut the lode at a depth of 85 feet
below the outerop. The tunmel is on the same level as
the other tunnel in the centre of the section, but here the
creek is about 25 feet lower. The bearing of the tunnel
is 2569, and it has been driven westwards. The limestone
traversed dips at 40° to the west. Joint-planes crossing
the bedding-planes at the entrance to this tunnel are apt
to give a false impression of the structure; but the joints
become less pronounced as the surface-rock is left. The
limestone shows numerous seams of calcite running with
the bedding-planes, and opening out here and there into
lenses from a quarter of an inch to half an inch wide, and
from half to three-quarters of an inch long. '

The tunnel at 40 feet from the entrance met with a
body of semi-oxidised ore. There was some crystalline
calcite and a mass of gossan carrying galena and cerussite.
On the sole of the drive this ore looked very well. A
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winze had been started during my visit to the district, and
was down 9 feet on ore. A chamber was cut on the south.
ern side of the crosscut, and the winze was following the
oré, which at this place is dipping eastwards. The dip
varies, becoming much flatter in the bottom of the winze.
On both hanging-wall and footwall there is pug carrying
fragments of limestone. The ore consists of gossan, carry-
ing blende and galena in bunches through it, and at the bot-
tom of the winze at the time of my visit there were 2
inches of clean galena in the gossanous material, which
was dipping east at 35°. The amount of ore was increas-
ing as the workings were carried down, and there appeared
to be signs of the lode increasing in width on the southern
side of the winze.

e adit was comtinued past this spot, and when I
visited the mine the work of driving westwards was pro-
ceeding, at a distance of 123 feet from the entrance.

This tunnel at 80 feet passed throufh a slide-plane,
dipping with the country, and carrying ragments of lime-
stone set in a paste of soft, wet, yellow clay. Some cavities
of solution were passed through, similar to those met with
in the northern tunnel. Where the drive intersected one
of these, at 103 feet from the adit entrance, a mass of gos-
sanous material was met with, which carried galena. This
fragment of ore may have been derived from the upper
portion of the body of ore cut at 40 feet, and may have
rolled down the open cavity to its present position.

Beyond this point the last 20 feet of the tunnel are in
very dense limestone, in which the bedding-planes are not
decipherable, but which is traversed by a number of very
irregular joints. Veins of calcite were present, and in
them a little iron pyrites.

" The work done at this end of the section has given very
inconclusive results. There are two bodies of orethe
surface gossan, some 85 feet above the tunnel; and the
ore-body on which the winze is sunk. But the connection

between the two, if any exists, has not been proved. The"

tunnel was being driven in country which, at the time of
niy visit, showed no indication of the presence of ore. Tt
would therefore seem advisable to follow the surface gos-
san down, to try and determine the strike and dip. Until
more is known about this surface ore it appears to be
ihadvisable to prospect for it by means of a tunnel,

On the northern boundary of the section in the creek
bed ‘a trench has been cut for a few feet. The massive
limestone here contains some crystalline calcite, but I
could ee no trace of any lead ore,
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The following assay returns will show that the metallic
contents vary considerably. This is no doubt owing
to the fact that the lodes are subject to the leaching action
of surface waters.

Description of Ore. Lead. | Silver (per ton). Zine.

| per cent. ozs. dwts, grs, | per cent.

Mixed sulphides ...... ... | 418 T AR EE SRR
Gossan 39-2 15 ‘lSl h —
Galena (from gossan) ...... 66-7 11 l:: ﬁ =
Galens (from gossan) ..... ‘ 495 0 29 3
Galenn (from winze) .......| 30°1 8 15 0

Galena o B | 772 83 1 16 —
Qaledg . .evdiie dienting | 5051 P b ?3 ——
Galena .- ... saseni.qonal 60-6 TR AR | —_

(b)y—Other Sections on the White Hawlk Creek.

On the Section 3367-m, 72 acres, charted in the names of
R. P. Symmons and C. R. Lynch, a gossanous cap on the
limestone has been found. Some trenching has been done
on this outcrop, starting from the small creek that 1}1;15
southwards to join the main creek near at hand. The
trenching shows a number of veinlets of calcite, carrg—
ing galena, blende, and copper pyrites. These dip to the
west into thie limestone, and with the beddmg-p!aups.
From the amount of work that hac} bee}n done, t]:'l’ese vein-
lets gave me the impression of being * droppers fromha
lode crossing the bedding-planes. A _t.rench across t g
formation in an east-and-west direction would affor

information. I
va}l‘:ll?ebrl: 1111 no further work done on this or the other
sections charted in the same names.

(10)—Tae Sovts MURcHISON SILVER AND LEAD MINING
Company, No Liasrrrry.

company holds one section, No. 704-m, of 7_3 acres,
up'rr):lle whiclli .sty considerable amount of prospecting ha.?
already been done, but hitherto without any successfu
issue. The object of the work dome is to pick up the
southward continuation of the Murchison lode. It has
been already pointed out that the lode-channel after passi
ing through the porphyroid in the Murchison low-leve
workings turns and follows a direction only a few degrees
west of south. If this strike continues unchanged, the
lode-channel should traverse the South Murchison ground,
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provided that it is continuous for that distance. The sur-
face cover of vegetation is extremely thick at this place,
and the prospecting work has been considerably hampered
by its presence.

A lode is said to have been discovered in the river bank
just east of the crossing. This formation is said to have
carried galena in a gangue of quartz and siderite. At the
time of my visit the river was at first too high to see this
lode, and later, when the water had subsided, it was deeply
covered with silt.

Two lines of trenches are cut at a point mear the south
boundary-line of the Murchison section, but no definite lodes.
have so far been located. Some siderite is visible in dark
graphitic slate, and with it a little quartz and iron pyrites.
This spot is a little to the east of the upper tunnel, and is
the strongest evidence I saw on the section of the prox-
imity of a lode likely to contain lead.

The tunnel just mentioned was driven westwards on a
bearing of 280°. The country penetrated is a dark-
coloured slate, slightly contorted. The tunnel has been
carried for a total distance of 107 feet. At 70 feet a
drive north was put in some 27 feet, and a further cross-
cut was driven north-west for 27 feet. The face of this
crosscut showed massive quartz, with a little calcite and
pyrites. The quartz contains some chlorite. No galena
was found in these workings, and they have been aban-
doned. The company, at the time of my visit, was
exploiting the more easterly portion of the section by a
low-level tunnel. This starts from the river bank at a
point 17 chains N.N.E. of the corner peg on the river
bank.

The tunnel is driven west on a bearing of 270°, and
had been extended some 160 feet when I visited the pro-
perty. There is a dark slate at the approach, and then
for 150 feet the adit is in a pale-coloured clay schist, not
different from the slate except in colour. A few veins of
quartz were intersected, carrying some chlorite and asso-
ciated with calcite. Some of the veins showed a few
splashes of blende and galena.

At 150 feet the tunnel passed into a belt of porphyroid,

which continues up to the face of the drive.
The company expected to cut the lode by this tunnel
with 100 feet of driving, but events have shown their

estimate to be much too small. The width of the felsitic

rock has not yet been proved at this point, and the sur-

face vegetation is too dense to settle the matter till some

further trenching is done. The lode for which the com-

ci

pany is driving is said to be in slate where it was picked
up on the river bank. Yet this does not necessarily mean
that the lode will continue in slate. The felsitic rock may
carry the lode if the fracture persists and crosses over
into it from the slate. The upper-level tunnel would
appear to be situated just to the westward of the belt of
rock said to contain the lode.  Had it been 100 feet
further to the east much more information might have
been obtained. The configuration of the country is less
favourable at this point. Still, a site for the lower-level
tunel might well have been obtained further west than
the one selected.

(11)—Tur orner Sections NORTH oF THE MURCHISON
RIVER. ;

On the remaining sections charted on the map accom-
panying this report practically nothing has been done.
"~ A few cuts have been made along the river bank on
Section 2945, registered in the names of R. Green and A.
King. Galena is showing in two places in a lode-forma-
tion which consists of slate cemented together with car-
bonate of iron and quartz. This latter occurrence of ore
may have some connection with the western lode, which
has been located across the river on Thomas’ Blocks.

(12)—Tue THomas’ Brocks SILvEr MINING CoMPANY,
No LiasirLpry.

This property consists of three sections, viz., 2808-a, 80
acres (lessee, C. W. Thomas); 2850-m, 80 acres (lessee,
C. Thomas); and 2918-m, 20 acres (lessee, G. O. Smith).

The main portion of the leases is situated on typical
schistose porphyroid, but the slate occupies a large area of
the northern section (2808).

Work on the lodes found on these properties has only
been in progress for a few months, and thus far nothing
is known of the behaviour of the lodes in depth.

There are certainly two lodes on the property, of which
the eastern one is the principal.

This main lode, at its outcrop near the northern bound-
ary of Section 2808 in the bend of a creek, showed
about 14 inches of banded ore, in which were 4 inches of
clean steel-grained galena on the hanging-wall side. The
metallic minerals occurring with the galena at the surface
were blende, copper pyrites, and iron pyrites. The gangue
minerals were quartz, ankerite, and fluorspar.
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was decided to exploit the lode at this spot, and with
thiz otflject a shaft waspsunk at the site of the outcrop first
located. This shaft was only just started at the time of
my visit, and some difficulty was experienced in keeping
it clear of water. There were a few inches of very go%d
ore, consisting of galena and copper pyrites, in the
bottom of the shaft. The amount of copper pyrites was
not large, but all the ore I examined carried blebs of it.
A point has been chosen about 250 feet further down
the creek from which to drive for the lode. Near this
approach there was a small vein of a quartzose character,
which showed a little galena and blende. In cuttmgka
magazine at this point, the ore was not found to make
into body of any size. It is probably an off-shoot from
incipal lode.
th?l‘llx); lgrs]t) few feet of the tunnel are driven in a south-
ward direction, and it then turns away with a south-west
erly bearing to intersect the lode near ‘the shaft sunk from
the surface. The tunnel was begun in slate, which gave
way within a few feet to a wavy porphyroid.. Galena was
visible here and there on parting-planes in this rock, which
clearly shows the results of alteration by vein-forming
solutions. The main lode-channel had not been reached
at the time of my visit. ~When the lode is cut at this
point much more information should be 'fl.ﬂ'ur_ded. The
ore at the surface seemed very free from oxidation on the
whole, but a sample from greater depth is needed for
omparison.
; Iphave been shown since leaving the field some of the
ore from the shaft, which contained a considerable pro-
portion of fahl-ore. The assays made of samples taken
from this place gave these returns:—

Silver (per ton). Learl
ozs, dwts, (per cent).
102 18 654
215 0 695
201 O Bl

The discovery of the fahl-ore here seems an excellent
sign, and if any quantity of this mineral is commonly asso-
ciated with the galena of the lode, an ore with a silver
content much above the average will result. The increase
in the silver content with recent deeper development is
notable, for earlier assays of material taken from the
outcrop are said to have shown only from 27 to 50 ozs.

of silver to the ton.

L e
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What would appear to be, in all probability, portions
of the same lode as this main one just described outcrop at
several points on the slopes which rise gradually from the
the river towards Mt. Murchison,

One of these outerops is situated withia the southern
section (2850), and close to the south-eastern cormer of
Section 2808. Very little of the lode was visible at the
time of my visit, and the character of the ore seemed
a little different from that at the principal workings. It
was dense and quartzose, but carrying two bands of
galena, making in all about 6 inches of second-class ore.
Trenches at intermediate points are mnecessary to prove
definitely whether these southern outcrops are on one

" and the same line of lode. The trenches would also serve

to locate the better shoots of ore for exploitation.

In the south-western corner of the northern section the
“ western lode ” has been exploited by a trench. The lode
runs N. 25° W., and is in the same country rock—porphy-
roid. A trench some 50 feet in length and 8 feet deep has
been cut. The metal occurs on a good wall as a narrow
seam 1 to 2 inches in width. It is free from non-metallic
gangue minerals, but both iron pyrites and blende accom-
pany the galena.

No height of backs can be obtained at this point by
tunnelling, and it will be probably found more advan-
tageous to carry a trench on the line of the lode as at pre-
sent, and to sink on any good shoot of metal that may
be met with.

In the north-west corner of the south section there is
some gossanous material on the surface which may be
derived from this western lode. .

(13)—THE TuLLam SILVER AND LEAD MiNiNG COMPANY,
No LiasiLrry.

The company is engaged in exploiting a lode which has
been discovered on Section 2925-m, 80 acres, registered
in the name of E. Pennefather.

The lode has been exposed by some 30 feet of trench-
ing in the creek which traverses the southern portion of
the section. At the surface it appears to be of a compusite
character, consisting of numerous short lenses and bands
of galena, blende, and iron pyrites, in a zone of altered
felspar porphyry. The width at the surface is abeut 15
feet, and the strike, as far as could be ascertained, N, 80
W. There is some good milling ore visible in the trenches,
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ore is the central portion of the lode. This is also the

softest, for the development of sericite and carbonates is
depth of 80 feet below . most marked there. Some of the galena is in an extremely

but the lode would need some hand-picking, since the ore
follows only certain irregular lines.
A tunnel has been driven, at a

| l where the larger pockets of ore are found. The zone of

N country which has been altered by the vein-forming solu- : ; ;
) ! \ 1 " tions is notable for the development of sericitic mica (14)—M. DONOGHUE § ecrrons, Nos. 2863 anp 2864.

this outcrop, in an easterly direction, the bearing being i fine state of division, and the lode is so minutely impreg-
760. The country rock driven through is for the most ‘ nated with it in this central zone that any broken frag-
part massive uncrushed felspar porphyry. At 15 feet ment of ore shows the fine-grained metal throughout.
from the entrance a former river-channel was intersected. ‘ With a view to proving the lode, there was started
The river wash which filled this channel, of which the ) during my visit to the field a northward drive, which had
width in the tunnel is 20 feet, contains boulders of granite, ] been carried for some 28 feet along the footwall. The
felsite, diabase, and some rounded fragments of lode- | lode here was hard and poor. Since my return from
material similar to that found in the lode itself. ] Mt. Farrell the drive has been carried another 100 feet
After passing through this old river bed, a reddish or i northwards, but the driving has been continued a little
greenish felspar porphyry was traversed by the adit till ' to the west in the central and softer portion of the lode-
a point 210 feet from the entrance was reached. Then ! formation. The results are reported to be much more
the lode-formation was encountered.  The tunnel was ' encouraging, and some ore carrying a fair proportion of
continued for a total distance of 234 feet from the mouth. ! fahl-ore has been obtained.
The lode-formation is, in all, 23 feet in width, and dips It will probably be wisest for the company to follow
‘o the westward at from 809 to 850, It is a complex ] the lode on the present level and sink on the better shoots ‘
lode system, comprising nuUmerous zomes separated by divi- ‘ of metal met with, rather than to drive a low-level adit, ‘ .
sional planes roughly parallel to the outer walls: The | i which would need to be a very loag one, in order to obtain |
gangue is for the most part a greenish sericitic alteration any considerable height of backs. A survey made by the
product of the felspar porphyry. Some silica is present. : company shows that, with 925 feet of driving, some 320 | \
especially on the footwall side. Much of this silica is of 1 feet of backs are obtainable.
earlier date than the impregnation by the lead-bearing ‘ The following are the results of assays made from ore
solutions. from this mine sinece 6th January, 1908 : —
The footwall country is a chloritized felsite, which is
free from galena, but ribbed with vertical veinlets of Silver (per ton). Lead \
quartz. Part of it, too, is hardened by an intimate infil- 1 ol i o s |
tration of silica, till the rock becomes practica.lly a jasper . }3 4 14 771 ‘
or chert. This phenomenon is merely a phase of the form- i 32 0 6 776 \
ation of the siliceous veinlets so common throughout the 47 17 3 33'0 piil i
district, and with which no other metallic mineral than 306 16 0 f7'(:' !
iron pyrites is associated. J 222 100 0 T {1
The felspar porphyry, once fractured and cemented , 429 18 16 745 j
x%et:]l::a{&t:hci::e::;c;aze;nll:::; ii't:fr:;?:dljefmctured, ang 1 ] - The latter three samplcs_contained fahl-ore. The varia- '\
The metallic minerals present are galena, blende, and . tion in the silver content in the others is perhaps due to
copper pyrites; and with them there is present a little ! | the proximity to the surface. ll\sluch water was encountereg
siderite. This latter gangue mineral, so characteristic of ' during the driving, when the lode-formation was mef, 3311
the field generally, is present in appreciable amounts only the (;n'culatmn of surface waters’ may cause 2 paEEa { ,-‘_
leaching of the silver contents. t+
|
!

”_1 1| rather than the carbonate minerals. } These two sections are of 80 acres each, and are on the
L I The galena and other metallic ores are found in bunches line of what is probably the major fracture in this area.
.‘.‘J I ~ _and pockets, and along all the cross-heads in this com- The main lode outcrop, now being prospected on
| ' ‘pound lode-formation. The zone which carries the most 0 Thomas' Blocks, is the most northerly outerop on this line
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of lode. As already stated, some further intermediate
trenches are required before these different outerops can
be regarded with certainty as being on one continuous
lode. Still, the probability that they are on the one lode
is very great. The line of the lode seems on the map to
bend away a little towards the east; but it is to be remem-
bered that the country is rising here towards the heights
of Mt. Murchison, and the dip of the lode at Thomas’
Blocks has been shown to be to the westward.

Just outside the south-eastern corner of Section 2850, of
the Thomas' Blocks lease, there is an outcrop of the lode.
The country rock is still the schistose type of the
porphyry. Galena is visible at the surface, and some iron

rites 1n a siliceous lode.

Still further south there is an outerop in the creek, on
which some work has been done, and in which a very
promising lode has been disclosed. It is a complex forma-
tion, from 14 to 18 inches in width, consisting of second-
class ore with narrow veins half an inch wide of clean
galena on the walls. With the galena are its associates,
characteristic of the lodes on the field, viz., blende and both
copper and iron pyrites.

The country rock is here no longer schistose, but massive
quartz-felspar-porphyry. The hanging-wall is but little
altered, and is pink; but the footwall is greenish, and
carries streaks of metal in the sericitized zome. This
ocourrence is 720 feet, by aneroid measurement, above
the river.

Still further south, and a chain inside the boundary of
Section 2864, is an outcrop showing disseminated galena,
blende, and iron pyrites over a lode 18 inches wide in
the quartz-porphyry. This spot is 875 feet above the
river.

Further up the hill still, and 960 feet above the river,
there is in the creek a greenish lode some 8 inches wide,
carrying pyrites and galena.

The south-western portion of the southern section con-
tains two occurrences of ore, which have had a little
trenching done on them. The western occurrence shows
iron pyrites, blende, and galena, in a green lode-matter
resulting from the alteration of the felspar-porphyry,
which is here schistose.

Sounth-east of this occurrence is a somewhat similar one.
The trench shows a greenish quartzose lode, of which the
bearing is about N. 359 W, The lode carries galena,
blende, and pyrites. The country is the massive type of

felspar porphyry.
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The lodes on this section are well worth further
prospecting, especially the eastern one, which I th.l.nk to
be probably the sonthward continuation of the “ main
lode” on Thomas' Blocks. The prospecting now being
carried out on the latter property will no doubt afford
valuable information, which will be of benefit to t_,he
future prospecting of this lode. The surface configuration
will enable the lode to be worked at several levels by means

of short adits.

(15)—TuE SECTIONS IN THE SrErLING RIVER VALLEY.

west of the Thomas' Blocks and Donoghue’s sec-
tiorIt;(;. tal:.ri a line of sections sif;uated on the low ground
leading down to the Sterling River. These sect:ons_nmélé
bered 2861-m, 20 acres; 2837-m, 80 acres; and 2862-M,
acres—stand in the names of J. H. Finlay and M. Donog-
lm'i‘-hoa western portion of the area consists mainly of slate,
but in which there are some parallel narrow bands of
porphyroid. The outcrops are few, and 1 could not deter-
mine whether the porphyroid was intrusive or whether
thin sheets of lava were interbedded with the slates. 7
There is a long quartz reef traceable right through these
sections from end to end, which has a trend slightly to

the east of north. _ y
The only work done on these sections has been ca.rped

‘ his quartz body.
”u’tI'l(:: (futcrgp of qua.rtyz has been cut phrough by a trqnch
at a point just south of the boundary-line, between Sections
9837 and 2862. The quartz is some 15 feet across at this
point, and has a westerly dip. There is a little iron pyrites
present in the quartz, and with it some copper pyrites. On
the hanging-wall side of the reef in the slate there lsaﬁ
vein of galena half an inch in width ; and on t.he footw 3
side there is a gossanous a.d;w_uf;ture lof quartz limonite an
i rbonate carrying a little galena.
’m;nc:.ssa.y of therge fgrom this sgot is said to have shown
the presence of 11 ozs. of silver to the ton. 1

A few chains to the northward the quartz shows only
i ites, and no trace of lead ore.
lmir‘lol]l)g:vling the outcrop northward it disappears under
the button-grass, but again reappears in the same line.
Some trenches have been cut across it in Section 2@61, and
just outside the northern boundary of this section, but
only iron pyrites was found in the quartz.
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This quartz reef seems, therefore, barren, as far as
galena contents go, and to resemble in many ways the
quartz reef in the Mt. Farrell sections. The one spot at
which the galena has been found appears to me a place
where a later fracturing has in part coincided with the
original fracture, enabling the galena to be introduced
alongside the quartz.

.

(16)—OTHER SpcrionNs SouTH oF THE MURCHISON RIVER.

On the north side of the Tullah property, and between
it and the river, lie two sections—No. 2830-m, 80 acres,
registered in the name of C. A. J. Collins; and No.
2911-m, 79 acres, in the name of C. Thomas.

The former of these, No. 2830, carries only one trench
in the centre of the section. The rock exposed is porphy-
roid, impregnated with galena, blende, and iron pyrites.
Too little work has been done to form any estimate of
the value of the lode.

On Section 2911 there is a little work dome on the
north-western corner, high on the slopes of Little Farrell.
In the crushed conglomerate, 500 feet above the river, a
small body of quartz has been disclosed, which carries some
very coarse clean copper pyrites. The bulk of ore
proved is so far very small, but it is so rich in copper
pyrites that further work at the spot might well be car-
ried on,

‘A little higher up the hill there is some massive haema-
tite, which merges gradually into the crushed conglomerate,
which it has in part quite replaced. I did not see any
sign of any copper ores in association with the iron oxide.

On Section 2921-m, 37 acres, in the name of E. Gold-
smith, no work at all has been done, and no lode dis-
covered. :

To the east of Donoghue’s sections lies an 80-acre section,
No. 2940, standing in' the name of H. J. Kelly. The
country rock is massive quartz porphyry on the western

‘ gide, and this merges into a medium-grained granite on

the east. 1 et
A trench has been cut in the granitic rock; and exposes
a green, altered zone, which carries some iron pyrites.

“"'The same zone has beéen cut by a trench a little further

north, outside the section, and some veins of quartz, carry-
ing iron pyrites, are exposed, I saw no indication of

galena in this area. i
. H 3 MR

cix

(17)—TuEe SectioNs oN THE NORTHERN SLOPES OF
; Mr. MURCHISON.

(a)—The Two 40-acre Sections, 2865 and 2866.

These two sections are registered in the names of R.P.
Symmons and J. J. Rice. ;

On the southern section, 2865, on the track running
through the section, a small excavation has been made in
the outerop of a lead lode. The country rock is gran-
itic but the galena occurs in a remarkable gangue of
quartz, barytes, calcite, and actinolite. Reference .has
been made to this lode type in an earlier portion of this
report.* Some coarse cubical galena was visible at the
top of the cut, but the lode seems to pinch towards the
bottom of the excavation, and the galena is largely replaced
by iron pyrites. These workings are 1000 feet above the

* Murchison River.

On the adjoining section, 2866, a shot has been put in
the rock over the track in the northern portion of the
section. A chloritized lode-stuff is exposed, carrying a
few splashes of copper pyrites. This ore resembles the
copper ore visible at several points on the Osborne Blocks
and other sections situated along the Murchison River.

The bulk of ore does not seem to be great, and the
copper content too low at this place for the deposit to be of
value, unless future operations produce a marked improve-
ment.

(6)—The Two B0-acre Sections, 3070 and 3071.

These two sections, known as the Sterling ” sections,
are registered in the name of W. Woolven. They are
situated on the northern slopes of Mt. Murchison, and
in altitude from 1300 feet above the river on the northern
boundary, to 1440 feet on the eastern boundary of the
southern section. The country rock is on the eastern side
massive, uncrushed felspar porphyry, and on the western
the typical crushed porphyroid.

Near the centre of the northern section there is an out-

crop of massive hematite at the surface, and a tunnel has
been driven some 30 feet below to cut the lode. The tun-
nel runs for 40 feet on a bearing of 124°, and cuts the
body of hematite, but does not penetrate it. On the
exposed face I saw a little copper carbonate and copper
sulphate. Galena is said to have been seen while the
tunnel was being driven, but I could not find any trace

* See p. 49,
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of it remaining. It is said that the black gossanous
material on the border of the mass contains native copper.
No specimen which I examined carried the ‘mineral. The
country rock is porphyroid.

© All the ironstone seen was apparently well above the
waterlevel, and the workings are consequently too shal-
low to give an idea of the proportion of copper ore_asso-
ciated with the hematite. ~The configuration of the
country is rather unfavourable for the driving of a lower-
lovel tunnel. It would be better in future prospecting to
sink on the lode.

On the southern section the porphyroid carries a few
stains of copper carbonate, but outerops of the rock are
few, and no further signs of the presence of a lode were
detected.

(c)—The Barytes Lode.

Cituated between Section 9865 and the Murchison River,
and at a height of from 600 to 700 feet above the river,
there is a strong vein of barytes.

This is exposed at the surface for a length of 5 chains.
Its width is at least 4 feet at the southern end of the
outerop, but no work has been done elsewhere, and 1 can-
not say if this is the average width.

The barytes is crystalline, and white or transparent at
first sight. Careful examination, however, shows that it
is flecked throughout with minute specks of galena.

Several prospectors enquired of me whether the barytes
cap might not be a sign of a massive galena lode in
depth. They seemed to have the impression that there
were known cases of the variation of lode contents of the
type mentioned. If any such cases exist they are unknown
to me.

It is true that in the case of barytic lead-veins* the pro-

gress of weathering may after a long interval of time pro-
duce a gossan relatively rich in barytes. This is because
of the insolubility of barytes. But in the present case the
vein is a solid one, consisting almost entirely of massive
barytes, and not a honeycombed gossan ; and there is
no justification for the belief that the mineral character
will alter materially.
. 1f the occurrence is to prove of commercial value it
will be as a source of the mineral barytes itself. Barytes
is used mainly in the manufacture of paint as a substitute
for white lead or zinc oxide, and to a less degree for
SR L S iy agin VR
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* Described on . 49 of thisreport.
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weighting paper and for the preparation of the oxide of
barium.

For such purposes it is necessary to, first of all, free
the barytes from its associated impurities. In this case
no great difficulty would be encountered ; for, apart from
the small galena content, I did not observe any other
pnneral present, and the purity of the colour indicates
its freedom from irom.

The price fluctuates slightly, but the average value for
the crude product, delivered at a grinding-mill, may be
reckoned at between 16 and 20 shillings per short ton.

When finished for the market, the mineral is worth as
much as £4 per ton. '

Unti] better facilities for the transport are available, 1
doubt if the value of the mineral is sufficient to justify the
exploitation of the lode.

(18)—THE EASTERN SECTIONS ON THE MurcHISON RIVER.

(a)—The Sections known as “ The Qsborne Copper
Blocks.”

The track which follows the northern bank of the Mur-
chison River towards the south-east traverses a number of
sections, of which only two are at present taken up. These
are Nos. 2144-m, 80 acres; and 2145-m, 80 acres— both of
which stand in the name of C. Madden. The greater por-
tion of both these sections consists at the surface of chlor-
itized quartz felsite, but the conglomerate encroaches
upon the borders of each section.

On the northern side of the river, near the centre of
Secilsmn 2144, there is a massive outcrop of hematite. The
schltsté)sg gtreen quartz felsite has been, by silicification, con-
verted into a grey quartzite in the im i i -
i hegra t%_t-;l. he immediate neighbour

A few distinct quartz veins are to be seen, and these
carry both iron and copper pyrites; and besides these
actual veins, the green quartz-felsite is irregularly impreg-
nated with iron and copper pyrites and a little galena.
Very little prospecting has been done on this outerop,
which certainly merits further attention. Two approaches
of a few yards each have been cut from the west and
north-west, as if to cut the hematite body ; but in neither
case has the work been carried far enough to afford much
information.

Below this point, on the track, the quartz felsite again

shows an impregnation with copper pyrites.
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This section seems well worthy of more work being car-
ried out upon it. Very little has ever been attempted,
and the vegetation is so thick that prospecting cannot be
carried out without trenching.

In the adjoining section (2145) at the southern corner
of the portion which lies on the northern side of the Mur-
chison River, and right on the water’s edge, there is a
further outcrop of metal. A zone of the quartz felsite
about 30 feet in width is impregnated with copper pyrites
and bornite. The occurrence has had very little done on
it, and the surface only has been exposed here and there.
As far as I could see, there are mo definite walls to the
deposit. Some joint-planes are visible, but these seem of
later date than the impregnation with metal, for the ore
does not follow the divisional planes at all.

This formation should certainly be vigorously pros-
pected.

A very similar occurrence of quartz felsite which has
been impregnated with copper pyrites is situated nearly
a mile south of this spot, on Section 4440, where the track
traverses the centre of the section. Here, too, only the
surface has been broken from the outcrop.

On the southern side of the river, and in Section 2145,
some further workings are situated. Some copper and
iron pyrites are visible in the quartz felsite, and a short
tunnel has been driven westwards at a point 75 feet above
the river. The tunnel only runs in some 15 feet; and a
short drive, 10 feet in length, runs southwards from the
end.

About 20 feet higher up the hill the quartz felsite is
replaced by actinolite rock. A trench shows a few colours
of iron pyrites and hematite along joint-planes, and in
thin seams in the rock. The prospects at this point do
not seem very encouraging.

(b)—Foy’s Lode.

During my visit to the field a discovery was made by
R. Foy of a lode crossing the Murchison River in the
north-western corner of Section No. 24-m.

There are two distinct veins on the eastern side of the
river, separated by a distance of 5 feet. The eastern one
carries some good coarse galena associated with blende,
iron pyrites, and copper pyrites in a gangue, which is
mainly silica. A few fragments of bleached and kaolin-
ized country rock are included in the lode. This vein
is about 8 inches wide where it was first picked up, at a
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height of 25 feet above the river, and widens to a foot
or more at the water’s edge.

The eastern wall (footwall) is the greem quartz-felsite
which has been sericitized. The hanging-wall is impreg-
nated with very finely divided galena and thin veinlets
of quartz and pyritess. The dip is towards the
west, af about 752; and the strike, measured across
the river to the outcrop on the other side, is N.
21° W, L

The western vein is smaller-4 inches wide—and dips to
the west at angles which vary a good deal over the small-
length of lode visible. It carries a little less metal and
more quartz. Blende and copper pyrites are present with:
the galena. Across the river at the water's edge both
veins could be seen; but they are here hard and quartz-
ose. The two veins unite about 12 feet from the water,
and at the junction a pocket of good galena occurs. A
little blende, copper pyrites, and fahl-ore accompany the
galena at this point.

Traced beyond the intersection the ore becomes once
more hard and dense, and narrows down to a width of 6
inches.

The pinching of the lode may be only a local feature,
but the prospectors will probably find 1t more profitable
to exploit, first of all, the main vein on the eastern bank
of the river. As a preliminary to future operatioms, I
should advise trenching on the eastern bank.

The lode being known to persist on the western bank,
it should be eventually followed there; and the exploita-
tion at this point will be easy, since the bank rises almost
precipitously from the river.

The brecciated character of the lode-stuff indicates the
fact that the lode is the result of the filling of a well-
defined fissure, rather than an impregnation of the country
rock.

(e)—HKittson's W orkings.

Following the track southwards from Foy's lode a small
outcrop of hematite is met at a point just outside the
western boundary-line of Section 24-m. The country rock
is quartz felsite, but no copper is found here in associa-
tion with the iron. s

The track follows the river bank, and no striking differ-
ence is noticeable between the country rock here and that
further north until a belt of crushed conglomerate is'met
with, similar to that which forms the western ‘slopes’ of
Little Farrell, in Section 2911. ‘
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Beyond this the igneous rocks occur again, and in them
the old workings of H. E. Kittson are situated. The sec-
tion, No. 2829-m, 80 acres, is now registered in the name
of L. Jolly.

The workings are in the northern portion of i
a.ndv on the south side of the river cloie to the cf;l;'sectlon,

Close to the landing-place of the cage, and only just above
the river level, an excavation has been made in the steep
bank, which shows a band of quartz porphyry impreg-
nated with iron pyrites, copper pyrites, native bismuth,
and a complex mineral termed lillianite. Some oxidised
copper ores are also present. Some very rich silver ores are
said to ha.vg been derived from this locality ; but in what
form the silver existed I cannot say. The veins seemed
to run in all directions, and all the mineral exposed was
much weathered and discoloured by limonite.

1 About 150 feet to the south-east, and 80 feet above the
river, another zone is opened up, some 20 feet wide, and
through it a number of small veins run. The veins are
vertical, but their strike is very variable. These veins
carry a little iron and copper pyrites, together with some
specular iron ore.

Below this outcrop, and 30 feet above the river, a tun-
nel was started in granite, but abandoned when 15 feet of
driving had been done.
~ The mouth of the tunnel shows a greenish altered zone
in the granite, which appears to dip northwards. If the
work is persevered with, this tunnel should prove the lode-
formation in depth. The surface workings are too much
affected by weathering to give much information at
the present time. I could find no sign on the surface of
a main fissure, nor could I trace any conmection between
the ore exposed in the two sets of workings.

No work at all was being done at the time of my visit to
the locality, and there were no signs of any recent attempt
to prove the property.

(19)—Tue SecTioNs ON THE PIEMAN RIVER.

The tinwk to Rosebery from Mt. Farrell follows the Pie-
man River round the base of Mt. Black, and from the
‘Murchison River on the western side of the Mt. Farrell
township to the railway bridge over the Pieman the
oqmtyy-_mek traversed is wholly the felspar porphyry.

The river alluvial overlaps the base of the higher ground,

and the present river has cut its way down through this
gravel. '

b
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The felspar porphyry is very similar in appearance to
the corresponding rocks further east., It is on the whole
schistose, but the degree of schistosity varies between wide
limits.

The region is traversed by a number ‘of minor, and one
major, fractures, at a distance of about 2} miles from the
junction of the Mackintosh and Murchison Rivers.

Only one section on the area is at present taken up, viz.,
No. 2382, 40 acres, which is registered in the names of
G. A. Gabbedy and W. M. Black. It is on this property
that the mine known as the Langdon is situated.

The lode was first discovered at the point, where Innes’
track crosses it by a prospecting party, who worked north-
wards from Rosebery along the felspar porphyry belt. 1t
exhibits a marked peculiarity of structure, in that the
strike is due east-and-west. The dip is northward.

A tunnel has been driven southwards from a point 30
feet below the outerop. The bearing is 147°, and at 30
feet it passed through the lode.

It is said to have been driven another 30 feet on the
same bearing, but the portion of the drive past the lode
was blocked by waste. The tunnel was carried past the
lode, for the reason that the values had so materially
decreased in depth that it was thought the lode was still
ahead.

I am informed that the upper portion of the workings
produced some very good galena, of which about 40 tons
was taken to the smelters. At the time of my visit all
this material had been stoped out right to the surface.
A few specimens lying on the tip showed good coarse
galena with resinous-looking blende.

There is a drive on the lode from the adit for 30 feet in
an easterly direction. The back of the drive shows that
the ore-body has pinched to a width of only a few inches,
and, in fact, can hardly be traced at the intersection of the
drive and tunnel. About 10 feet from the end of the
drive there are 6 inches of ore, consisting of coarse galena
mingled with resin blende. But on the whole the galena
seems to have given place to resin and ruby blende.

The contraction of the ore-body and the impoverishment
in the lead content have no doubt led to the abandonment
of active work, and the mine has been idle for 12 months.

Tt is regrettable that while work was in progress no
winze was put down on the lode to prospect it in depth.
The pinching of the lode may be only a local feature, and
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after such a promising outerop it is a pity mnot to carry
the work down beyond the very shallow-level tunnel.

There have been several trenches cut on the western
continuation of the lode outcrop, but they show only zine-
blende with traces of galena in veins through a mineral-
ized zone. These trenches extend to the western bound-
ary of the section, and have not indicated sufficient values
to justify further prospecting at a depth.

The country rock is a felspar porphyry, which is slightly
altered mear the lodes, probably by the development of
sericite: Numerous veinlets of silica are to be seen in the
country rock near the lode, and these veinlets seem to
have a tendency to run in an east-and-west direction. The
country rock is also indurated here and there by an inti-
mate impregnation by silica, till it resembles a chert.

Higher up the hillside, some 250 feet along the track,
there is a little work done on a gossanous capping. A
few shots have been put in, and a complex lode-formation
is disclosed. It is 6 or 7 feet in width, and carries a
number of small veins up to 3 inches in width of zine-
blende, and very occasional splashes of galena. The blende
has by weathering acquired a coating of limonite, but the
undecomposed material is dull yellow, and has been mis-
taken for carbonate of iron. \

Too little of the lode was exposed to determine the dip.
The strike seemed to be a little north of east. The coun-
try rock is similar to that of the Langdon Mine.

There has been some trenching on the adjoining section,
2624, now vacant.

In one of the trenches below the track on the eastern
boundary a small vein, some 4 to 6 inches in width, is
exposed. It strikes N. 55° W., and dips to the north-
east at from 80° to 859, The lode contents are blende
and a little galena in a band of silicified felspar porphyry.

A trench running a little east of north has been put
down to cut the continuation of this lode, but without
success.

There is also some trenching on the line of the Langdon
lode, and in one trench a lode a foot wide, carrying some
veins of tarnished blende and a little galena, is visible.
Awinze, full of water at the time of my visit, had been
put down in the bottom of the trench, so T could not see
the lode at that point.

The veins that have been, located in this section seem
to carry blende rather than galena, and work in the area
has been altogether abandoned.

|
_
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VIIL—CONCLUSION.

Summing up, the writer may express the opinion that
there is a well-assured future before the central area of
the Mt. Farrell mining field. :

The centre of future operations will, as far as can yet
be foretold, be located round the North Mt. Farrell and
Mackintosh leases. These appear to possess, in a greater
measure than any others, the attributes which justify the
outlay of capital for the development of the mines and
the treatment of the ore.

One of these properties—the Mackintosh—is at present
practically untouched. Yet the ore proved at the surface
gives every indication of permanency in depth, and the
length of the lode compares favourably with that of the
lodes on any other lease in the field.

The ore-bodies on the two above mentioned properties
contain a bulk of second-grade ore, which will, with effi-
cient milling plants, ensure profitable returns for several
years at least.

And there are several other properties to the southward
which can show a fair amount of milling ore. No one of
these, taken by itself, can yet be said to have justified the
erection of a concentrating mill. 8till, were a customs mill
located in the district, there are several mines, now
inactive, which would probably contribute second-class
ore. The returns from this second-class ore would at all
events assist financially towards the development of the
properties ; and during the mining of the second-class ore
the contributing mines might well improve, or show an
ever-increasing bulk of the milling ore.

The tendency has been thus far for the management of
those mines which are in the earlier stages of development
to expect highly payable lodes of first-class ore, rather than
lodes of which the greater proportion, at least, is second-
class ore. This being so, the work of development has in
some cases been abandoned at once where first-class metal
is not encountered. The lessons taught by the develop-
ment of the North Mt. Farrell Mine should be remem-
bered ; for not only does the ore-body vary very consider-
ably from point to point, but in one case the main lode
(No. 3 lode) was passed through without being recognised.

The attitude assumed with regard to the presence of
first-class ore has resulted in undue prominence being
given to the assay returns from picked specimens of ore.
Few, if any, assays of samples properly taken are obtain-
able; and the value of assays of specimens is, of course,
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purely qualitative. ~ The presence of fahl-ore with the
galena, will, in the majority of cases, ensure a high return
of silver. Yet, in the mines which have been opened
up to any extent, the proportion of fahl-ore to galena is
small. -

The recent developments at the southern end of the
field seem to point to its presence in larger proportions
there, but this cannot be regarded as certain until the
lodes are opened up more extensively.

The southern end of the field is undoubtedly expanding,
and much will depend upon the work of the next few
months on the Tullah Mine and Thomas’ Blocks. Every
successful development on these properties will stimulate
further prospecting in this direction.

The northern end of the field has been seriously
hampered by the difficulties of transport, and the lodes
which have been located are almost entirely undeveloped,
notwithstanding the fact that they were the first dis-
covered in the district. .

There is ome strip of country which has thus far quite
escaped the attention of prospectors—that between the
Tullibardine lease and the Farrell Blocks, and lying
on the western side of the Mackintosh River. It has
been indicated in this report that it is probable that the
Tullibardine lode lies on the main fractureline of the
central and northern part of the field, the strikeline of
which has been bent a little to the eastward by the dis-
turbance which produced the fault that traverses Section
No. 2796.

The area on the Murchison River, eastward of the gorge
cut through Mt. Farrell, is well worthy of more systematic
prospecting. The recent discovery of a lead lode in that
district should assist in stimulating prospecting activity.

This report embodies the field work which was carried
out during the months of September, QOctober, and Novem-
ber of 1907.

In conclusion, I wish to express my appreciation of the
assistance afforded to me during my examination of the field
A and the preparation of this report by all those who are,

| in different capacities, interested in the field. The num-
I i | ber of these to whom T am indebted is so large that I
| trust I may be permitted to make this general acknow-
. ledgment of thanks.

L. K. WARD,
Assistant Government Geologist.

Launceston, 15th February, 1908.

Number of

Section,

2330-m
2331-m
2332-M
3867-Mm
3368-m
3369-m

2592-M
2593-M
2058-m

Acres,

| 42
| 8O
47
72
40
37

80
80
80

CXIX

KEY TO PLATE II.

The Mineral Sections now taken wp.

Lessee.

Warre Hawk Distrior.

| % R. P. Symmons. (The White Hawk.)

}R. P. Symmons and C. R. Lynch.

Tae Area NortE oF Mr. FARRELL.

sJ. McPhee. (The Tallibardine.)

Tue AreEA oN THE WESTERN Sropes oF Mr, FArreLL.

2873-m
2802-M
2796-m
2909-m
2005-m
2397-m
2820-m
2083-M
3010-m
3223-93m
3221-98m
4116-93m
3262-93m
1867-98m
2851-m
2722-m
1074-M
292.w
82-w
2409-93m
2410-98m
2656-w
2815-M
1980-m
3263-93 M
1286-M
1075-x

2777-x

80
40
81

80

81

C. R. Lynch.
G. E. Butler.
G. E. Butler.
W. Innes,

J. Geddes,

E. Goldsmith. )
A. E. Goldsmith. §
A. E. Goldsmith.
D. Powell.

: Mucintosh Copper & Gold Mining Co., N.L
2

(Formerly Metropolitan.)

(Farrell Blocks.)

& North Mt. Farrell Mining Co., N.L.
i

J
}Mt. Farrell Mining Co., N.L.
M. L. Maconnochie.
Formerly Central Farrell.)
} urchison River Mining Association, N.L.
E. T. Midwood (Murchison Extended).
(Formerly North Murchison.)
H. J. Kelly.




Number of

Saction. l Acres, Lessee,
{2
2891-m 40 | M.J. Thornton.
2081-m 75 C. H. F. Sheurn.
704-m 73 South Murchison Silver-Lead Mining Co.,
: N.L.
|
ggiz:;: ig | : R. Green and A. King.

Tae Secrions SoutH oF THE MurcHISON RIVER,

2021-M 37 E. Goldsmith.

2830-m 80 C. A, J. Collins.

2011-m 79 C. Thomas.

2808-M 80 C. W. Thomas.

2850-m 80 ((3} Thomas. } (Thomas’ Blocks.)

2018-m 20 . 0. Smith.

2025-M 80 E. Pennefather,  (Tullah  Silver-Lead
Mining Co., N.L.)

2863- 80

2864-:: 80 2 M. Donoghue.

2861-M 20

2837-m 80 | &J. H. Finlay and M. Donoghue.

2862-m 68 ¥

2040-m 80 | H.J. Kelly.

;6;3:: gg f W. Woolven. (Formerly Sterling.)

gggg:: ig % R. P. Symmons and J. J. Rice.

Eastery Brcrions oN THE MurcHIsoN Rivem.

2144-u 80 |9
214551 80 |§ C. Madden.
2820-w 80 L. Jolly.

SrcrioNs oN THE PiEMaN RIver.

2382-m | 40 | W. M. Black and G. A. Gabbedy.

: (Formerly Langdon.)
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THE LISLE GOLDFIELD.
[Five Plates.]

I—INTRODUCTION.

Tue small township of Lisle is situate by road 7 miles
south-west of the Lisle-road station on the Launceston to
Scottsdale railway, and 8 miles due north from Patersonia.
Cart traffic is mostly by way of Lisleroad, but
the mail-horse route is wid Patersonia. @ The few
homesteads and surviving cottages are on the floor
and basal slopes of a broad valley, about 2 miles in
length, running in a north and south direction, and form-
ing a triangular or sub-elliptical area between the Main
and Bessell's Creeks. The confluence of these two creeks
takes place at the northern end of the valley, where the
hills close and a rocky gorge is formed through which the
Lisle Creek flows northward to join the Little Forester
River.

About a couple of dozen men are now occupied in sluicing
the gravels for gold. The sawmill, which supplies timber
for the builders’ use in town, gives employment to several
men. These, with the inhabitants of a few homesteads,
make up the present population of the valley. Scrub has
grown up again on the flat land which many years ago
was cleared when mining was in full swing in the valley.
Some of the purchased land in the centre of the valley
and on the eastern slopes is cleared, but the rest is closely

timbered for the most part. Tall gum forest clothes the’

hill sides, with a thick undergrowth of dogwood, musk,
and cathead fern. The soil in the valley and on the
lower slopes is clayey with a granitic bottom, and the
land is well suited for grazing purposes. Fruit also does
well.  Mr. Furlonge has an orchard which produces
apples admired in the London market.

The goldfield and the land surrounding it have been
withdrawn from selection for many years, but 1400 acres
in the south-western portion of the reserve have recently
been proclaimed available for purchase, though in defer-
ence to indications of renewed mining activity on the field
no sales have as yet been sanctioned.
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II.—PREVIOUS LITERATURE.

The Government has caused two official examinations
of the Lisle field to be made previously to the present one.
The first report was by Mr. G. Thureau, Geologist to the
Government of Tasmania, and was published as a House
of Assembly Paper (No. 46), in 1882. The following
extract will serve to show the conclusions then arrived
api—

“ At the junction of the metamorphic schists with the
syenitic granites, not only are there narrow quartz veins
accompanied by granitoid vein matter, mica, hornblende,
&ec., but distinet, though small, veins of this granitoid
rock protrude and traverse the schists for a considerable
distance from the main body . . . .

“ Bearing in mind that the whole of the granitoid
formations are traversed by attenuated quartz veins
charged with very fine gold, it may be inferred that if
any vein matrices with coarse gold exist the probability
is that they occur at or near the points of contact of the
granitoid with the metamorphic or other schists on the
Lisle Divide and in the eastern foothills of Mt.
Arthur.”

The second Government inspection was by Mr. A. Mont-
gomery, M.A., who reported on certain portions of the
Lisle goldfield, on 13th September, 1894. This report was
not printed. The following is extracted from it:—

“ The Lisle workings lie in a somewhat wide valley, which
contracts to a gorge lower down the creek. The bottom
of the valley has been worked for some 500 or 600 feet in
width, from which it would appear that the auriferous
material could not have been confined to one narrow lead,
but must have spread over some distance. Round the
edges of the flatter ground at the foot of the slopes of the
surrounding hills there are large terraces of alluvial
material, some of which has been successfully worked. It
seems rather likely that at one time the detritus from the
surrounding slopes was brought down into the flat part of
the valley faster than it could be discharged through the
gorge at the outlet, and consequently large accumulations
took place, especially at the bottom of the hill slopes. In
one claim I noticed traces of the former presence of still
water, there being a layer of finely laminated clay and
sand lying horizontally upon the bottom gravel, and in
the clay were numerous lignitic impressions of leaves . . .
The gold from this field is very fine in grain, nuggets

—
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being quite rare, and is said to be very seldom found with
quartz attached to it. The wash is of a clayey nature in
the terraces, with not a great deal of stone through it.
The stones are but little waterworn, and consist of meta-
morphic sandstones from the surrounding hills, chalcedony
from veins in the granite, and only a little quartz that
seems likely to have been derived from reefs. In parts
we fnd veins and patches of quartz wash, but on the
whole it does not seem very plentiful. In some of the
claims towards the head of the valley there is much less
clay than in the terraces mear the township, and faces
of 6 to 15 feet in depth of coarse sandstone gravel are
seen in the workings. In these the stones are more water-
worn, and the wash appears to be richer in gold.

The veins on Titmus and Dodgshun’s sections are said
by some to be the only ones yet found carrying gold on
the Lisle field, but I have also been informed that similar
ones were not infrequently met with in the bedrock by
the alluvial diggers. It seems very possible that much of
the gold in the valley has been derived from similar veins,
but I am more inclined to think that the sandstone coun-
try, and particularly the belt along the contact between
the granite and the sandstone, will in time prove to be
the source of the gold.”

Mr. Charles Bessell (the Bessell Bros. were the discover-
ers of Lisle) wrote a report for a proposed hydraulic com-
pany in 1894, and the following extracts are taken from
i:—

“ Payable Ground Available.—This, I may say, is prac-
tically unlimited. In my opinion there are three distinet
deposits of gold in the field, and it is also my opinion
the sources are all within the Lisle valley, and have yet to
be found. However, I can, I think, safely state that
there are HO0 acres averaging 12 feet in depth. This
ground may be equally divided into old ground or ground
that has been worked in the early days, and new or sound
ground ; part of this is not rich enough to pay by the
slow process of pick and shovel. As to the old ground,
in my opinion this would pay well, for personally I pre-
fer to work good old ground than new poor ground. As
to the probable yield per cubic yard, this is rather a diffi-
cult question to deal with, as in some places the gold is
distributed through the ground from the surface to the
bottom, while in others it is confined to the wash on the
bottom, which varies from 1 foot to 5 or 6 feet. I have
worked ground here with a payable prospect from the
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surface to the bottom 15 feet in depth. 1 have also
worked ground the same depth with no gold except in
the bottom 2 feet with equally payable results. However.
I believe I shall be well within the mark if I say the whole
of the ground referred to will average from 4 to 6 grs. to
the cubic yard—this is independent of rich patches, which
will probably go several pennyweights to the yard, and 1
feel quite confident that many of these will be met with
as work proceeds. I may state that there are many
indications of false bottoms existing on the terraces; in
fact, Cashman and .party are at present working under
9 feet of false bottom, and again, it can be seen where 1
am now working at the camp, but how far it extends into
the hill has to be proved. With reference to the quantity
of gold obtained here I have heard many estimates, but
being connected with its discovery 16 years ago, and
having an object in endeavouring to ascertain the yield
for the first years, as the Government of the day offered
great inducement to prospectors in the shape of a large
reward for the discovery of a payable goldfield, during the
first year I obtained certificates from some of the gold-
buyers that they had bought about 15,000 ozs. This, however,
does not represent the total yield, and T have heard that
Mr. Bernard Shaw, who was then (lfommissioner of Mines,
estimated that not one-third of the gold won was sold in
the country. In this I quite agree with him, as a very
large number of the 2500 miners then on the field came
from Victoria, and I know many of them took the gold
there periodically. It must also be remembered that
during the first year the men had all their dead work
to do in opening up their claims, consequently were not
getting gold the whole time, and one of the buyers referred
to told me he had bought more gold the first half of the
third year than he did during the whole of the first year.
Taking all this into consideration, I believe T shall be near
the mark by estimating the total yield to be 250,000 ozs.,
or in round numbers £1,000,000 worth; but I have
heard some estimate the yield to be considerably over that
amount. With reference to the yield of individual claims,
this is a difficult matter to get at, as miners are generally
very reticient on this subject. However, T have heard the
yield of some of the claims from reliable authority. The
best vield I have heard of was from Clare Brothers, who
obtained over 1000 ozs. from two men’s ground. This
claim was on Bessell's Creek, and may be taken as an
average. Donnelly and party, I am told, got consider-
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ably over 1000 ozs. from their claim. There were several
good claims on the terraces, the wash-dirt varying in
thickness from 1 foot to 4 feet., and yielding from 5 dwts.
to over an ounce to the load. The first claim in which I
was interested yielded nearly 500 ozs. from four men’s
ground. This claim was on Bessell’s Creek*, and may be
taken as an average of all the claims on it for a distance of
nearly 2 miles in length. Shillady and party have, I
believe, won over 2000 ozs. from their claims, Cashman
and party are reported to have had very good results all
through, and I am informed that the last six months’
washing resulted in nearly £200 per man.”’

In 1899 the Lisle Dredging Company was formed to
work the deposits in the Main Creek, and published some
reports with its prospectus. Ome of these reports was by
Mr. Thomas Kelly, who has worked on the field for many
years, and the following is a copy of same, omitting purely
commercial references:—

T here submit my 20 years’ practical knowledge of the
field. The ground held by your syndicate is known as the
Main Creek, embracing some 2 miles of the same; also
some terrace ground at the head of the creek which is
supposed to be the source of the shed of the gold into the
valley of the Lisle. I have not the slightest doubt of the
2 miles of creek being payable; that is, by treating it on
a large scale. There have been several syndicates formed,
and the required capital subseribed, to work this same
ground. They estimated that the tail-race would cost
£5000, but when levels were taken they could not obtain
sufficient fall to sluice the washaway. In my opinion the
only way the ground can be treated is by dredging it.
The richest of the veins were on the course of this Main
Creek, and therefore wet claims to work, and when they
are wet there is always a loss of gold. For instance,
myself and party worked ground known as Donnelly
and party’s. We worked the claim out for a yield of
over 2000 ozs. It being situated on the terrace we brought
water on to it, and it was ground-sluiced away for a
return of over 700 ozs. of gold; that made the yield of
gold from four men’s ground over 3000 ozs. As to the
probable loss of gold in the Main Creek, there is no
doubt they were mostly all rich claims, and T can safely
put the loss down at one half of the return we obtained
by ground-sluicing Donnelly and party’s claim, say, 350 ozs.

* The present Main Creek used to be called Bessell’s Creek.
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to the acre. Your syndicate holds, say, 2 miles of the
creek, and without a doubt there must be in the old
ground alone, to say nothing of the solid blocks that
have not been worked, some thousands of ounces of gold,
as the diggers in the early days looked for 2 or 3 grains
to the dish, and anything less was thrown away. Regard-
ing the upper portion of your ground—that is what is
known as the deep ground, which is supposed by many
practical miners to contain the source of the gold which
was worked in the Main Creek—there have been many
parties formed to test it, but owing to the ground being
too deep and wet they had to abandon it, so I cannot say
much about it, only that the ground was payable up to it.
This field was the richest alluvial field opened in Tas-
mania ; the yield of gold settles that point. The return
from here is roughly estimated at 300,000 ozs., and the
greatest portion of it was obtained in the main creek and
terraces on each side of the creek. The dirt is of a
friable nature, easily treated; and the bottom is a decom-
posed or soft granite. The water the creek carries in the
summer season is about 4 sluiceheads, in the winter
months from 20 to 25 heads.”

IIT—PHYSIOGRAPHY.

Enclosed by high hills, Lisle is an upland valley, the
floor of which is from a mile to a mile and a half in
width. Tts approximate height, according to aneroid
readings, is between 700 and 800 feet above sea-level.
The railway-station at Lisleroad is 341 feet above the
sea, so that the Lisle township is about 400 feet above the
railway line. For notes on the determination of heights
see appendix to this report. ’

The crests of the hill ranges on either side of the valley
are about 3 miles apart east to west, and the valley is
closed in at its head to the south by a broad divide 1200
feet above the township. On the southern side of this
divide is the fall to the Scottsdale-road, and a couple of
miles south-easterly the high land rises to the sum-
mit of Mt. Arthur, formerly called Row Tor, 3895 feet
above sea-level. @ The two sides of the horseshoe thus
formed flank the Lisle Valley as high narrow ridges, 800
to 1000 feet above the township. The eastern ridge s’epar-
ates the Lisle Valley from the deep basin of the Little
Forester River, and the western ridge overlooks on the
west the valley of the Lone Star Creek, and the head of
the eastern branch of the Denison River.
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The configuration of the valley shows that its age is
considerable. The flat floor has been gradually widened and
the steep sides pushed further and further apart. The north-
ecasterly dip of the strata has contributed powerfully
to the downward creep of the hill debris, which every-
where thickly covers the surface of the bed-rock and
accumulates towards the foot of the hills on the east side
of the basin in large terraces of angular stones. On the
west side the terraces are not so mumerous, owing to the
different conditions caused by the dip there. The Main
Creek hugs the base of the range on the eastern side, and
Bessell’s Creek does the same on the western side. Stony
Creek and Thomas’ Creek, which flow down from the west-
ern mountains, add to the volume of water carried off
through the gorge. The ground is flat, and possibly at
one time the rainfall was such that there was more water
than could get away easily through the narrow outlet at
the gorge. At present, notwithstanding the steep grade
of the hills, floods are not complained of, and though the
encircling ranges are chiefly narrow divides with small
catchment areas, the rainfall as a rule is sufficient, though
last summer, as elsewhere, was dry. There is no meteor-
ological station here. The nearest are Scottsdale and
Patersonia. The rainfall at Scottsdale, from Ist October,
1906, to 30th September, 1907, was 47.25 inches on 155
wet days. At Lisle it is probably in the nighbourhood
of 40 inches. The clouds often pass over, following the
mountain crests.  Although, owing to the high hills
surrounding Lisle, the winters are cold, the climate is
milder than that prevailing on the south side of the
divide, where the influence of Mt. Arthur and Mt. Bar-
row is more distinctly felt. Snow falls in the valley very
seldom.

The prospector for reefs experiences great difficulty from
the heavy overburden of surface debris which hag slowly
accumulated on the mountain slopes. I was shown one
place up the hill where the granite bed-rock had been
exposed in 3 feet of sinking, but a few chains away no
bottom had been reached in 70 feet. This gradual unin-
terrupted process of accumulation interposes a serious bar
to costeaning. That reefs of some sort are present in these
hills is evident from the profusion of stones of quartz
present in the terraces, which have been worked by the
miners, and here and there barren veins are known, but
the reefs which have shed the bulk of the unproductive

stone found in the workings have not been uncovered
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owing to the thickness of loose stony débris or clayey
soil covering the surface.

The main reefing lines in the sandstone strata are likely
to run more or less parallel with the north-westerly strike
of the strata, consequently, roughly parallel with the long
axis of the valley. The little creeks which flow into the
Main Creek from the eastern side of the valley run over
the granite zone, taking their rise for the most part near
the junction of the granite and sandstone. Hence their
value for intersecting reefs in the sandstone country is
nil.

IV.—GEOLOGY.

The rocks which occur in the district fall into the two
divisions of eruptives and sedimentaries.

(1.)—TeE Ervrrive Rocks.

There are three groups or varieties of these, viz., granite,
diabase, and basalt. Of these, the granite is the most
important in every way, as the diabase and basalt have
never been found in Tasmania to bear any relation to the
process of deposition of the more valuable metalliferous
ores or metals,

A—The Granite of the Lisle Valley.

Below the alluvial of the creeks and the surface deposit
of clay which covers the valley plain is the granite bed-
rock. This is very generally concealed by the waste from
the hills, but undoubtedly forms the solid floor of the val-
ley and rises up the flanks of the mountains % a height of
between 400 and 500 feet, when it junctions with Ordo-
vician sandstone and slate. The exact line of the junction
is hidden by the hill waste, but it is roughly traceable on
the eastern side by the top of the granite forming a fring-
ing shelf from which the sedimentary strata rise at a
steeper angle of slope. The granite rises towards the
south till it attains a height of about 700 feet, when it
apparently passes under the divide in a south-easterly
direction, reappearing, I am told, on one of Millwood's
sections, and, certainly exposed again beyond St. Patrick’s
River at Diddleum. The same belt comes to view again in
Lone Star Creek and at Panama.

In the Lisle workings the granite is soft and decayed.
At three places in the lower part of Main Creek loose
boulders of the hard unaltered rock are seen in positions

gz
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which indicate the rising to surface of the solid granite
mass. The rock itself is not dyke rock, but the normal
granite of the belt. Higher up, at the head of the valley,
on W. Kerr's land, is a knob of hard granite of the same
type. At the north end of the valley, at the gorge, the
granite sinks to the ievel of the creek, and disappears
below the micaceous sandstone which forms the hill to the
west. o

To the naked eye it is of a finer grain than the familiar
granite of the North-East Coast, and has a characteristic
appearance, owing to dark magnesian mica (biotite) with
gome hornblende being present in great abundance.
Quartz, though present, is subordinate. The type is the
well known one of hornblende granitite. Rosenbusch
defines granitite as follows:—*

“Tt is distinguished from granite, not only by the
absence of muscovite, but is nearly always richer in lime-
scda felspars, coloured constituents, and iron ox1d?s,
though on the other hand poorer in quartz than granite
proper, in the restricted sense of the word . . . .
The normal type of granitite takes up hornblende r.eladlly,
and in this way the variety of hornblende granitite 1s
formed (in petrographical literature often called syenite-
granite).” ) : :

This rather basie, or, more strictly speaking, less acid
variety of granite appears to be characteristically asso-
ciated with gold rather than tin ore. The same type pre-
vails all along the gold belt, at Diddleum, Lisle, Golconda,
and where it is dominant it is safe to say that gold, and
not tin, will be the metal that should be sought, as far as
this part of the island is concerned. This is not affected
by the circumstance that a little tin has been reported as
found with the gold at Lisle.

B.—Diabase.

On the south divide, on T. Faulkner’s (now A. Dean)
100 acres purchased land, and about 5 chains south of the
north boundary, is a line of boulders indicating an out-
crop of this rock running towards the west. It is the
same rock as that which forms the summit of Mt. Arthur,
consisting of a mixture of felspar and augite. The felspar
is labradorite. The rock is of medium texture. It is too
well known to need here a recapitulation of its micro-
scopic characters. It intruded in the older sandstones and

- Mikrosxopi;éhe Physiographie der massigen Gesteine, 1907, 1. pp. 61-632.
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the overlying Permo-Carboniferous strata, which latter
have since been denuded, resulting in the exposure of the
intrusive rock. Tts age is approximately that of the close
of the Mesozoic, consequently youmger than the granite
and older than the basalt. It is not connected in
any way with the deposition of ore, and the only use
apparently to which it can be put is in making foundations
for buildings and bridges and metalling roads. For the
former, it is strong and durable, but does not dress easily ;
and for the latter purpose it is mot quite an ideal stome,
being too tough to powder sufficiently to supply its own
binding, and rather hard for horses’ feet.

c.— Basalt.

In the eastern part of the preceding section and the one
adjoining it on the south the rich soil of the farm land
proclaims the presence of the basaltic lava sheet, 1800 feet
above sealevel, This volcanic sheet is pretty well con-
tinuous to the south-east as far as and beyond St. Patrick’s
River, but it is often reduced to a thin covering of decayed
rock or is even completely broken down into its character-
istic soil. The ash comes of the Tertiary volcanoes have
long since disappeared, and the former vents have not
been located.
~ There are grounds for believing that in early Tertiary
times the land in Northern Tasmania was even higher
than it is now, but that a period of subsidence set in, which
came to an end with the outpouring of the basalt lavas
in the Middle Tertiary, since when an elevatory movement
has taken place and the present Lisle Valley and gorge
have been excavated.

The rock is the olivine-basalt, of which there appear to
have been numerous outpourings in Tasmania at the close
of the Lower Tertiary or Palaeogene period.

(2.)—Tae SepIMENTARY Rocks.

(1) These comsist of slate and sandstone strata, which
have a very regular strike of N. 30° W., and a north-
easterly dip. They are traceable without interruption to
south-east: of St. Patrick’s River, and the prolongation of
their bearing in a north-westerly direction would approxi-
mately follow the course of the Little Piper River. The
same strike and dip continue as far as to the west of the
Piper River and Back Creek, but there is a change of
dip to the south-west within a few miles of Lefroy. As.
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a north-easterly dip prevails on the west side of the Tamar
at Beaconsfield, that river is apparently either in a syn-
¢linal valley or, as is more probable, on the line of a
fault which affects the older strata. In support of the
latter theory is the negative fact of non-discovery on the
east side of the river of any exposure of the Beaconsfield
series.

The sandstone and slate strata form a belt on the east
side of the Lisle Valley, while slate also skirts the
west side. Another belt of slate comes in on the east on
descending the range into the basin of the Little Forester.
The sandstone and slate on the eastern ridge are meta-
morphosed to a hard, dark, bluish rock, with splintery
and conchoidal fracture, and have been frequently mis-
taken for basalt. The rock has no doubt suffered from
the granite contact. Where not altered, the sandstone is
a soft brown micaceous rock. Another phase of alteration
is also shown by the sandstone, which is slightly argil-
laceous, and under the microscope shows nodular segrega-

tions approaching the nature of incipient chiastolites.

Some obscure nodular forms are seen in sandstone to the
west of the track on the top of the hill south of Lisle.
It is rather doubtful whether these are organic.*

These stratified formations are with probable correct-
ness placed in the Ordovician system. This conclusion
is reached partly by the application of negative criteria
and partly by connecting the stratigraphy with that of
neighbouring belts of country. It has mot been possible
in Tasmania as yet to divide the Ordovician into Lower
and Upper divisions.

(2.) Apart from the consolidated rocks is the heavy
covering of hill débris and clay which clothes the hill
slopes and 18 spread over the foor of the valley. This
débris consists of angular and subangular stones of white
quartz, sandstone, granite, chalcedony (from veins in the
granite), and quartzite. The crecks contain waterworn
stones of the same nature. There is some evidence of
alluvial ground along the course of an older stream to
the east of the present Main Creek on a higher parallel ¥
but there is no evidence of there ever having been any
uther drainage outlet to the valley than at the gorge end.
There is a theory which is entertained by some on the

o tegen e e
* The earlier reference to graptolites, found at Lisle by Mr, Thureau,
may be disregarded as based on a misapprehension.
+ This was in all likelihood the ancient bed of the prescnt Main Creok.
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evidently derived from the waste of granite ranges long

since vanished without leaving a trace behind.

The Lisle belt of slate and sandstone continues: south
to the North Esk River (near which it encloses the Burns
Creek reef), and beyond till it is interrupted by the Ben
Lomond massif.

The Lefroy-Lisle Ordovicians differ in appearance from
the Beaconsfield strata, which are perhaps somewhat older
and do not seem to be represented to the east of the
Tamar.

(2.)—The Folding of the Ordovician Strata—The
alternations of slate and sandstone in meridional bells
and in directions parallel to the general laminations of the
strata indicate that these partings as a rule conform with
bedding-planes. Indications, however, are occasionally to
ba found showing the latter to be discordant and rather
flat in places. These may be seen on the St. Patrick's
River-road, past the post office, where the coarse partings
of the slate, dipping steeply to the north-east, intersect
almost horizontal bedding-lines. But whether the bedding
is horizontal or inclined, the cleavage dips throughout
are always at high angles. The change of dip between
Lisle and the Tamar points to a great fold having oceurred,
and the anticlinal axis of this seems to be a littlc east of
Lefroy. This is very likely responsible for the develop-
ment of quartz reefs at that township.

The slaty cleavage is a regional feature, and results from
the constituents of the original rock having been
rearranged by earth-pressure. The period when
this pressure was applied and the folding of the strata
also took place has not been defined, but must have been
between the close of the Ordovician and the beginning
of the Permo-Carboniferous. As in other parts of the

island rocks of Silurian age were involved in the process.

The time was probably late Silurian or Devonian.

(3.)—Irruption and Consolidation of the Granite.—
As has been remarked over and over again in our geo-
logical reports from Mr. A. Montgomery’s time onwards,
the granitic intrusions in Tasmania occurred between
late Silurian and Permo-Carboniferous, and have gener-
ally been referred to the Devonian. Reference to this age
will explain its presence in the Ordovician strata. It has
invaded these in an axial line N.W.S.E, through
Panama and Golconda, Lisle, Diddleum, and so om, towards
the North Esk. This line of outcrop lies several miles
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west of the large granite mass in the Secottsdale distriet,
of which it is probably a differentiated marginal portion,
The two outcrops are of different types of granite, but
are doubtless connected in depth. If is to be noted that
the main mass consists of granite of medium acidity, while

the outlying Lisle-Golconda exposure is distinctly more
basie.*

After the invasion of the ancient sediments by the
granitic magma at an undetermined but great depth,
the elevation of the land, throughout a long period resulted
in the erosion and removal of the superincumbent strata,
exposing the underlying granite. In some parts of the
country, e.g., on the Blue Tier, Ben Lomond, and in the
St. Paul’s Valley, the granite was exposed already in
Permo-Carboniferous times, for sediments of that system
are noticed reposing on the granitic platform. At Lisle
the wearing down of the overlying strata to granite level
apparently took longer time.

The intrusion of the granite produced profound -effects
upon the surrounding strata—effects which are noticeable
to a distance of several hundred feet from the known
contact line. The adjoining slate has been silicified, and
a good deal of mica has been developed in it, with a
production of incipient chiastolitisation. The sandstone,
too, has been converted into a highly micaceous quartzite.
These metamorphosed rocks form an aureole surrounding
the intrusive granite mass. Their alteration has pro-
ceeded so far as to effectually mask their real nature and
to deceive the casual observer as to their original character.

(4.)—The Period of the Deposition of Gold.—Under this
head T do not refer to the redistribution of gold which has
taken place in the present Lisle Valley, but to the deposi-
tion or precipitation of the metal in the veins or other

sources which have supplied the alluvial or quasi-alluvial
of the diggings.

There is nothing to urge in favour of a theory that the
present alluvial gold is a concentration of older alluvial
gold belonging to the Ordovician sandstone. The fact

* Bee E. Weinschenk. Grundziige der Gesteinskunde, 1907, IT. p. 40.—
*“ Granitic stocks often show that the core of the massif is composed of a two-
mica granite, which gradually loses its muscovite contents in an outward
direction, Biotite granite is thus formed, and to this hornblende is added :
the plagioclase conients become more and more important and finally

genuine plagioclase rocks, diorites, even gabbro, represent present facies of the
granite.”

L iy
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that here and there some gold has beeg fou;ﬁ 1-;3 ?:a:g:
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reaches a height of 1800 feet above sea-level, it was pro-
bably much lower when it first flowed over the land. We
know that at that time (Middle Tertiary) Northern Tas-
mania was undergoing a movement of slow subsidence,
during which the Launceston Tertiary basin was filled
with clay and sand sediment to the depth of 1000 feet,
so that most likely the basalt which is now on the high
divide was then flowing at somewhere near the level of the
present Lisle township, or not far above it, for the sub-
sequent elevation was perhaps not quite so great as the
previous subsidence. There is no clear evidence that the
basalt ever flowed over the ground which has been
removed to form the Lisle Valley. It seems rather to
have followed some depression of the surface towards
the north-east in the direction of the Little Forester
River.

(7.)—Late Tertiary and Recent Sedimentation—With
the rising movement of the land after the lava flows
alluded to above, the process of valley excavation at Lisle
began, and has continued to the present day. The prin-
cipal water-channel, with its tributary creeks, carved its
channel deeper and deeper, cutting down through the
sandstone and slate strata which once stretched right
across the valley, and eventually laying bare and entering
the granite foundation. This slow, resistless process has
been at work for ages, assisted by rains and weather,
breaking up the solid rock, releasing the quartz from veins,
pounding it unceasingly to sand, draining off sand and
water to the sea, collecting the residual gold.  After
Nature’s slow, tireless toil, man appears on the scene, an
army of miners descends upon the valley with box and
cradle, and after a short period of feverish industry
depletes the accumulated store of metallic residucs and
departs. The history of the invasion may be told in a
few words.

V.—HISTORY.

The brothers Bessell discovered the field at the end of
1878, but it was not until January, 1879, that the rush
took place. ~On the 11th January 14 ozs. of gold were
brought to Launceston, and by the end of the month there
were a hundred diggers on Main (then called Bessell’s)
Creek, working ground 4 to 10 feet deep, with 15 to
18 inches of wash-dirt. On the 12th of March His Excel-
lency Governor Weld visited the spot and named the

LISLE VALLEY.

[ Twelvetrees.

LISLE VALLEY.

[ Twelvetrees,
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township Lisle, in memory of the name of Mrs. Weld’s
family, which was De Lisle. By the end of that month a
thousand men were working on claims extending for over
a mile, and bringing in from £2 10s. to £15 per week per
man. The reports of that year show that the population
increased to 2500. The yields seem to have ranged from
£4 to £12 per week per man for the most part. In some
cases the highest figure exceeded this, while many only
earned a living. By the end of 1879 the place had
settled down to steady work. The reported yield of the
field was then about 400 ozs. per week. The field was a
very active one for three or four years, but after a rush
which took place to Temora, N.8.W., work fell off con-
siderably.

Mr. Charles Bessell has furnished me with much interest-
ing information relating to the produce of the field in the
early days. The best shows were:—(1) Donnelly’s ter-
race (at these workings 1000 ozs. were got from 1000
loads). (2) Lockwood’s terrace, where 600 ozs. were got
in one year. (3) The Main Creek, all along which from £4
to £10 or £12 per week per man used to be made. The
sides would yield an ounce per man, while the centre was
much richer. A little to the west of the creek one man
cleared £2500. In the creek opposite the post office
550 ozs. were won; and higher up the creek, at the Red
Cliff, a couple of hundred ounces have been won from less
than j-acre; and below this, 600 ozs. came from ground
not exceeding 4-acre in extent.

The terraces were very rich in patches, Donnelly’s
being remarkably rich, but the creek was good all the
way up, with hardly a * duffer "' claim on it.

The total output of the field cannot be stated precisely,
as only a small proportion of the gold won was sold in
Tasmania. The Government returns show about 84,000 ozs.,
but there is reason to suppose that this is less than one-
half of the real produce. Mr. C. Bessell, who took the
trouble to obtain as many certificates from buyers as he
could, and made numerous enquiries in reliable quarters,
with a view of getting as near to the true yield as possible,
is of opinion that it is in the neighbourhood of 250,000 ozs.
Some have named still higher figures.

The present output as reported to the Mines Depart-
ment is from 30 to 40 ozs. per month, but there is reason
to believe that it is actually slightly in excess of this.
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VI—MINING.

The ground which has been worked, a i
reworkt_ad, forms a belt of 500 or 600 fee,t i?adwifl?lf :lfmlt
the Main Creek, and also a belt on the western side of t.hg
Vf.lley along Bessell's Creek. The tributary creeks have
ii ilo been sluiced. The large terraces at the foot of the

| ; on each side of the valley have likewise been worked
Fﬁ great success. The occurrence of the gold seems to
1o ow no regular ruie, being sometimes distributed irregu-
arly through the deposit from top to bottom, and in
other places being won from a foot to 6 feet of w,a.sh lyin,
on the soft granite bottom. The deepest ground onyth§
creek is perhaps that near Langley's—16 feet. The
giound forming the terraces is now spread out fan-like at
the foot of the hills, and the small creeks have intersected
it. Displacements of it have apparently occurred, and
?.nsl tunnelling into the made ground is uncertain. Tertiar
aulting is supposed to have taken place, disturbin thi
clay deposits, and interfering with some of the mgim'n
operations. The terrace stones are distinctly angular ang
af.eterworn only in the bottom wash, while in the eroeks
t.hey aix:br9upded. A low ridge of soft granite separates
- tgo'd- earing ground on the east side from that on the

est side, and the miners say that they recognise differ-

:::;::;s Lonf tilfeappialar&nce ccl)f t];]ile gold won from the different
valley, and that the wes! i

about 10d. per ounce less than that frc-nt;e ltiﬁe gec:;ite:za;x:

of the field. Th : : f €
£3 185, per Ullnc: mint value of Lisle bullien is about

The claim :
follo\:s?ilms at present being worked on the field are as

(1) W.. Kerr, in the upper part of Main Creek.
(2) Bailey's claim, also up the creek.

(3) Watts and Langley, under the cliff.
(4) Marshall and Faulkner, a little lower down
(5) Marshall, also in the creek below the preced"
(6) C. Bessell, in Main Creek. e
(7) E. Bessell, in Main Creek.
(8) Jmo. Kerr, in Main Creek.
(9) Watts’ claim, in Donnelly’s Creek.
(10) Watts Bros.’, in Main Creek (lower part) .
(11) Schlobohm, up Bessell's Creek. n
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(12) Lockwood’s terrace, Harmansen's claim.
(13) H. Faulkner and Marshall, on Thomas' Creek.

These give employment to 93 men, all of whom are
making a living, so that the field cannot be properly
described as worked out.

Red Cliff—The ClLiffi workings are in the part of the
field where the old Mt. Arthur P.A. carried on exploratory
work. It drove three tunnels into the eastern hill, where
deep alluvial ground exists under a spur between two
gmall creeks. Soft granite was driven through, and an
oast and west alluvial channel met with, filled with
boulders and stones of quartz and sandstone. A little
gold-bearing gravel was struck, but this cut out, and only
broken barren material was passed through after this.
The gold which was found is stated to have been angular,
and with occasional pieces of quartz attached to it. The
lead is supposed to have been dislocated and broken up
by faults. However, this may be, extensive landslips have
taken place on this slope of the range, and it is now diffi-
cult to locate the exact pesition of the original channel.
This point is about 13 mile up the creek from the
gorge, and not much gold has been obtained higher up.
The source of the Main Creek gold is therefore practically
restricted to the eastern side of the Lisle Valley for 13
mile in length.

At present the Cliff, or Red Face, is being worked by
Watts and party, where there are about 10 feet of over-
burden overlying 4 feet of wash, -which rests on the soft
granite. The gold is not much water-worn, and is rather
a coarse variety for Lisle. A flat piece, weighing 1 dwt.,
has been found recently, and several pieces weighing 6, 8,
and 10 grains have been obtained. The ground is clean—
not scaly; and has the reputation of being the best on
the field. A few small sapphires and rubies have been
found in the wash.

The most frequent stones in the dirt consist of the dark
metamorphic and brown sandstone. Stones of chalcedony
are fairly common, some of them containing pyrite. I
was informed that a seam of pyrites was once found in
the granite bottom ; otherwise pyrites is absent. The
iron-magnesia spinel (pleonaste), known on the field as
black-jack, occurs in the wash, occasionally in large sizes.
1 saw a crystal of this embedded in vein quartz in Mar-
shall and Faulkner’s workings on the western side of the
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valley. The gold obtained is free, but 2 or 3 grains have
been found adherent to pieces of quartz of equal size.

J. Faulkner and Marshall.

A gully just north of the Red Face is being work
Marshall and Faulkner. The ground consist.s ofo alfjv::)ayl
matter with stones of bluish and reddish sandstone. Large
boulders of the bluish sandstone are scattered about the
wash. Few stones of quartz occur. The wash of water-
worn stones rests upon an irregular surface of granite
txgﬁcﬁlai probac:ﬂyubeen the bed of the old Main Creek'
as gradually worked i i ,
il %,he ﬂat,y ed its way down to its present
The ground has been worked up towards th
the gully just below the track, whle)n-e the last \iol}'ll':ago;::
was four loads for 11 ozs., and then both gold and wash
gave out. Towards the hill amont the ferns there is
deeperlground, 40 feet, and mo bottom. Under Mr. A
Bessell's house the granite is even 70 feet below the sur-
face. It is u9tewnrthy that gold is obtainable here in
the surface soil. Up the hill it can be got in the grass
over a loose stratum of sand and stones 40 feet deep.

Callaghan's Creek.

The creek called Callaghan’s flows into the i

on this side of the valleg, and has been workicdlmfzrcgr;f;
but, was not gonsidered good ground. It was the highesi;
payable alluvial at Lisle. and the best part of it was up
near (.. Bessell’s house. The knob of ground there has
gold at the surface, but this seems to cut out at that
spot. Mr. C. Bessell states that it is the only place where
gl:rg(;I::au‘led s?me specimens of gold and quartz. The

piece of quartz was the siz
a dozen little sp%cks of gold in it.e B Do A A, St

Kelly's Creek.

Near the post office is another small

¢ creek, Kelly’
?ame, w'hlch has also been worked a little. ityﬁeaflc)iys
rom a little distance up the hill, still in the granite zone.

(. Bessell,

A claim on the Main Creek o i .
: pposite the t sh
is worked by Mr. C. Bessell with fair resu]ovfnl ip houses
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Coz's Creek.

Near the schoolhouse, Cox’s, or Slaughteryard. Creek
flows into the Main Creek. Its source is near- the con-
tact of the granite with the sandstone. Fairly good gold
was won from its lower part, but the creek became poorer
higher up. All round the valley is a kind of ledge which
marks the upward limit of the granite. The drainage of
the hill sinks through to this floor, and from it issue the
head waters of the various creeks.

Donnelly's ™ Terrace.’’

Further north are Donnelly’s Creek and Terrace work-
ings. Close to the road is the rising granite bottom, &
point of soft bed-rock on which T. Clare worked 4 feet of
terrace for 1000 ozs. per 1000 loads. The old paddocks of
terrace stone stretch up the hill to the east on the gently
sloping granite floor to the 15 feet of standing terrace face,
which has been tunnelled into at the base on the bed-rock.
The top part of the terrace for 10 or 11 feet comsists of
clay and angular stones of reddish sandstone, highily mica-
ceous and ferruginous. These have evidently crept down
the hill as superficial detritus, and from their shape it is
clear that they have not been moulded by river action.
At the same time a certain linear arrangement of the
gtones seems to suggest. that they formed part of shore-
beds—perhaps on 2 lake beach. This rubble-bed passes
downwards at one part of the face into a bottom layer of
yellowish drift sand and clay 4 feet thick. This layer
contains some rounded pebbles, and yielded the heaviest
gold. At the same time prospects were obtained from
the upper beds, and nearer the road gold was won from
all through the deposit, which there consisted nearly
entirely of surface clay, with scarcely any stone. I am
informed that Donnelly’s workings contained a good deal
of chalcedony and quartz. The wash evidently had &
distinctive character of its own.

Pitmus U pper Tunnel.

The highest mining work on the field is that which was
done at the Titmus uppet tunnel above the Police Reserve
and not very far below the crest of the hill. A shaft was
sunk on a small leader in soft granite for 60 feet, and
afterwards a tunnel was put in a Jittle higher up, appar
ently on the same vein in sandstone. A good distance
was driven without a trace of gold, and work was finally
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suspended and the drive caved i 1
in. I picked u i-
‘I::sxﬁ r?; (i)l;zl;t:datt Othg appr_(::chl; but thesepon crusiﬁn;p:flld
e qui arren. 1 is i
sandstone country above the gra.nit:e cozht;ittunnel o5

Titmus and Dodgshun’s Tunnel.

A little lower down the hill Tit:
aoﬁznel 80 feet or thereabouts inI::i?t }!:':n]%(;dgsi\lilrn ﬁﬁ:
gurifgo;:poryed in 1894 that there were five or six small
A veins, } to § inch thick, of quartz and kaoli
granite, coursing in a direction N. 76° E. Som: ol;

the quartz was
woo v o b sent to Launceston to be tested, and

Lisle Dredging Compan;

Y.
Ligll;; lt)};e:.adla.t.:ercpm of 1901 a Launceston company (the
st gt;lheg ompany), commenced working the alluvial
etk tMam. Creek with a suction plant. The
gy estimated as worth ls. per cubic yard, and
p ol t.hag costs as not over 6d. per yard. It was’ con
g Fik ﬁsa.s the old miners left all ground which yieldeci
it H;; a yard, there yvould be ample margin for
s o wezer, the buried timber proved a great
piiriton, s, the oumber of fime Uit the afodp

against cheap worki

foand o, e ot o b Stng I Sk
: ars i i i
hindrances—shortage of wa.tir, &c.s— f;lggi::.igorrt&re::n;:?

pended. The quantity of
ment as won a.mounte:é to 186%15l orz‘;}.mrted ey g

Bessell’s Creel,

upAtE'!z::e lr}:yzrt(l;fen;l of the ﬁg!d Mr. Schlobohm is workin

eastern runs of geoeld.-be‘:::n;hclls 'fiﬂd Rt o B thgé
: ol rift seem to j i

Bessell's Creek joins the Main Creek a:] u::ac:m:f ;—Zﬁ:z

El:(i):sleoséa?i?}(’l. t’}:'ll:al.'tc‘::' l13:,‘;‘1:- miggets found in Lisle came from
and weighed 15 dwts. gest one was discovered by T. Bessell,

] _ The first one found is i
;x‘:):ero{ }]13:11'. W. F. Petterd, and weiglr:s lIS :inwihzgosses-
veral have been found weighing from 1 to 2 dwts iy

Thomas' Creek.

Marshall and Faulkne
. r have a 5-acr i
in the western part of the field on Tha;measgeét::elit (x&i:g
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they are working a face by hydraulic sluicing. This
terrace shows bedding lines and carries waterworn stones,
suggesting former river action. Below the surface is red
ironstone gravel for 4 feet, resting on 4 feet of sandy silt.
Below this is a stratum of stones of quartz and grey sand-
stone for a foot in thickness, which rests upon 6 feet of
clay and stones of slate. The whole deposit lies on granite
bed-rock. In each bed there is gold, but the heaviest gold
is on the bottom. The bottom wash contains pieces of
granite and purple slate, and granitic mica is a constituent
of the sand between the pebbles. The stones of blue
metamorphic sandstone, so frequent in the deposits on the
eastern side of the valley, are rarely found here. The
extent of the auriferous ground has not been proved
yet, but apparently its channel has proceeded from the
hill to the south-west.

Further south a few colours are found in Stony Creek,
and this does not suggest that there is much worth speak-
ing of south of that creek.

Lockwood’'s Terrace.

North-west of Marshall and Faulkner’s workings is the
extensive patch of deep ground known by the name of
Lockwood’s Terrace. This is on a ridge which forms the
end of a spur coming down from the western hills, and was
worked in a good many places at one time, as many as
500 men being on the ground at one place or another.
The deepest ground which has been bottomed is 60 feet.
A shaft 60 feet deep was sunk, and 2 grains to the dish
stated to have been prospected from the bottom. One,
Currie, had a claim and puddled his dirt for 160 ozs.,
according to report. Lockwood’s dirt, too, lower down,
used to go 1 oz to the load. Harmensen’s face is 19 or
90 feet deep, with 4 feet of subsoil resting on 3 feet of
horizontally bedded clay, which in its turn covers 12 feet
of wash on granite bottom.

The drawback to the work on this terrace was want of
water, and it is very probable that if water could be
brought to it, the ground would still pay to work. The
best gold, as usual, was found in the wash at the bottom ;
still, a little was obtained all through the deposit. Very
little of the bluish metamorphic sandstone and slate is
found here; the stones of quartz belong to a more kindly
variety than that on the east side of the valley, and the
gold apparently has not been derived from that side.
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Mt. Arthur Properties, Litd.

In this part of the valle i
valley several sections h
I;elzli;annlég bzmt:.r]:e Tasmgﬁna.nMConsoIs, Limited, on ZZiaﬂezI;
: ompany, e Mt. Arthur Pr i
Xcefr;t.]y regll'stgred inbLondon, with a capit‘c;lfeztflez%%%%’
w preliminary bores have been put d in  this
ground to depths varying from 9 t 5 e B
o 26 feet. L
?:at\gt ‘;;a;’shb and ‘bouT%](J:leris1 made it very a.wkwa,rda};ﬁufg
_ oring. e holes were deflected, and i
instances the pump could not foll o o
_ ' the auger. Notwi
standing this, gold was i o n i
i got in five out of th
E\;ﬂgl;(;l:slggzvse 0‘5d7 2&111d 1-323 grains gold pe: :i;eig }l'la‘fgs-'
B and 2'16 grains; and one gave 874 ins
per cubic yard. The testing work wi b BT ey
ill shortly b
il:)zﬂcompaqy contemplates working this ﬂat‘f azdre:: rictl:e?s:
Lisleji) v1;g1_n ground, the difficulties experienced by the
& redging Company in the worked ground along th
ain Creek will probably not recur. oo

OBSIDIANITES,

Several of those interesti j
! i ng objects kno idian-
;t;e;) Ci(ﬁ:gtrqilhtesﬁ ha;r; been found in thf:v I;aaésh 0;)51‘:]1[1111119
g wi e gold. Some recovered by M
lying together on the grani Sl meugain
te bottom 17 feet f
face. The forms knowx% h]!u i i The: e
the circular b
i ere are ar button shapes
1apes, and the beetle shapes. So ’
giziirl:een obtained from the gravel bglnw themf%;df tII;Z(S:Z
i, hags, fo that we can say positively that they could
circum;e' bzavelled far; in fact, it would be possible to
2 :ﬁ;y Hzlmlrllsta,r}?a a.ffeﬁv hundred feet square within
J . ave fallen. The proof of i
flzez(:lspe;eb};l; 1‘rl,t?vouldT ];:erta.inly be Late ’E)‘ertiaroy o: glge;:nzlit
+ pre-basaltic. These obsidianites consist of aci
il;:ljflc} volcanic glgssE and not of such gSIas;) asacvlvdou?s
- » from the emissions of any Tasmanian volcanoes
i prox.tm}ty of the basalt sheet at Lisle is an accidentz;l-
Obj;;;': v\;[lfllm_h 1sfﬁunre1ated to the occurrence of the.se
L 1s sufficient to call to mind that they
ta_t}l}seo B:::'le rfnoeut;téuﬁ] Coxt's P:fig'}I]‘t in the tin-bearing ger}avzfgz
‘ -west o asmania, wh h i
basalt whatever, the neare i Metreng® ok hefhics
: er, the n st being in the H i
Their real origin is still a matter of debate, ‘élc;: t]}):;a:ol:‘;

which meets with most f i
il avour at present being that the
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VII._THE DERIVATION OF THE GOLD.

Whence all the gold has been derived which has been
won in the form of alluvial has long been a mystifying
puzzle, bafling the prospector and the visiting expert
alike. A quarter of a million ounces have been obtained
from a mere fractional portion of an area not exceeding a
mile and a half square. The bulk of this has been sluiced
from the bed and banks of the Main Creek and from ter-
races sloping down to it on the eastern side of the valley;
the remainder has been won from small creeks on the oppo-
site side of the basin and from terraces above them.

The remarkable feature of the field is that no reefs have
been found either in the valley itself or on the surround-
ing hills. Certainly some quartz veins must exist com-
cealed beneath the mantle of overburden which clothes
the hill-sides, because numerous stones of guartz occur in
the drift; but this quartz is barren. No gold-bearing
quartz has ever been seen in the workings, beyond a minute
specimen here and there. Yet nearly everyone who works
on the field or who prospects it has in his mind the event-
ual discovery of a parent reef or reefs which have shed the
gold. A little reflection will show how unreasonable such
a notion is. Anyone standing on the floor of the valley
finds himself in a locked basin, walled all round by hills
200 feet to 1000 feet high, and cannot escape the con-
viction that whatever may be the source of the gold, the
whole of it has been derived from points within the area
upon which he gazes. The auriferous overburden which
covers the bed-rock has not been brought by torrents from

afar. The gold has not travelled. The terraces comsist
of hill detritus —not of shingly -beds. Apart from the
bottom wash of the terraces, the only shingle in the valley
is that of the creeks or of their ancient beds. The creeks
themselves are contained within the valley walls. With
these conditions one cannot escape from the conclusion
that if the gold has been shed from quartz reefs specimens
of auriferous quartz will be found in the workings. But
such quartz is absent, and the inference therefore is
irresistible that the gold won must have been derived from
some other source. This is the starting point from which
any intelligent investigation of the phenomena must
begin. There may possibly be a few gold-bearing veins in
the surrounding hills, but any gold which they may have
contributed must have been inconsiderable in amount, and
they may certainly be neglected in this inquiry. A useful

preliminary in the investigation will be to serutinise closely
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the nature of the stones with which the gold in the alluvial

workings is associated, as from such scrutiny some definite

information will certainly emerge.

I confine my remarks first of all to the eastern side of
the valley, as the bulk of the gold has come from the
Main Creek and the eastern terraces.

1. The stones in the alluvial and terrace ground are
mainly metamorphosed sandstone and slate from the hill-
side above the granite contact. The most abundant are
bluish stones which bear a superficial resemblance to basalt.

Some of them are quartzite or metamorphic sandstone ;
others, more compact in structure and of argillaceous
nature, are altered slates. The rock has undergone intense
metamorphism by reason of the influence of the intrusion
of the granite. These stones contain a good deal of iron,
and have a habit of crustal weathering which proceeds
inwards till often only a kernel of the hard blue rock
remains in the centre. = The miners call this becoming
coated with sandstone, and significantly state that it is
characteristic of the deposits where gold is found. The
importance of this statement will appear later.

Some reddish brown micaceous sandstone also appears
in the detritus, and at Donnelly’s terrace this is the almost
exclusive component of the drift, the dark bluish variety
being almost absent there. This is explained by the
brown sandstone being #n sitéi on the hill above the ter-
race. The stones there are highly ferruginous and mica-
ceous. Their mica may be considered as a result of the
granite contact and the iron as derived from the decom-
position of the ferro-magnesian mica.

The stones, therefore, which form the bulk of the gold-
bearing drift have been derived, not from unaltered strata,
but from rock which has been strongly modified by contact
with intrusive granite.

2. Btones of chalcedony are frequent in the terraces,
especially at certain points. A few of these stones picked
up in the old workings under the Red Face contained
dissaminations of cubical white iron pyrites.* The stones
have probably been released from veins in the granite and
along the granite contact line. Mr. C. Bessell many years
ago drove a tunmnel in the western hill to the contact line,
which he found marked by a vein of chalcedony.

Many of these stomes look as if they had been cut or
chopped with a chisel on each side, while their substance

* These assayed in the Government Laboratories by Mr. G. Oliver
Smith, Government Analyst, yielded a trace of gold.
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was in a soft condition. The Germans call this “ chopped
uartz.”’* Such stones are common 10 the tin d-nftioug'
gra.nit.e areas on the East Coasg:.},l and ng:eoglgfiréi;me Lo
lation as to their m : :
B st peiin he granite, and the gashes are
bly represent veins in the granite, &8¢ &
f]::b;ogldspof erystals of felspar projecting inwards from
in-walls. _
theN:')elglzl‘:’lahas ever been noticed 131 any of the stones of
d met with in the workings. 5
Chglc?l‘l?: Zztoues of granite which appear 1n t%:le d?hft :.;g
inh-'eqtien. The granite bottom 18 ctl‘e]tlvag;ala zhsoaﬁuﬁal
tlvy it can hardly be expe at the.
{::ilrlllse::lolﬁiig pieces of the haﬁrd rock. No reefs have ever
in the granite floor. :
beill Iie l;Illa.(:es there are large st.one; of wh;:ebtzzrigacgggrﬁz
in h and detritus. These have 1l .
?ﬁeﬂ?ei::’s from which they must have _protf}:leed:adl.ldsizn;s‘
urmised that such veins must exist 1n the e
E;Sma,]l veins of quartz have been n,ot.lced here aln Lo
in the stratified rock, €.g., at Titmus’ upper tt;ux;ne&,n o
the western range, but these are unimportan
aring on the question. ):
HOTIE:Jt:!:::;eSg on the western side of the ﬁeltd _}:iave &“ﬁe
dently derived their gold from the hill on tha :1 :};d 8
blue sandstone is mot so common on that E:ntg e Tt
wash contains more slate. The same con ct,h e
prevail there, the granite 'bed-ré)ctk rising up the
] i ith slate and sandstone. -~
o (%:)lrlrl:i:tx;ugmbowlhe consideration of the _;ierlv;._t,l];):veofcogi:
it i ite possible that some of 1t ma i :
%r?rl)?r; ;t)ff ;:l;rlitou% or micaceous veins 11l tl}:hg;tzlgt; sls)io‘:ne
i lly worn away with ]
tom, which have gradually R
son. This, however, is pure Ayp 3
dig;l;l a’;'(;m:\.vailable. Some source, dhowever, other thau
ins must have existed. _
haﬁqﬁiﬁ:ﬁ?ﬁt clue to the solutm? of ltahe_ prtok‘:);ex_milq ;}sj,
i igible gold 1n dark
ished by the discovery of wist - frve
211:2;2112;)11% sandstone freq.uent.ly E?ilelrxj‘[etli)r c:c::g 1:;1 h:) ml:
_ One of the rock specimens W e
:ﬁgowr:d distinet specks of gold free from gold or J;])ir:.tiz
Unfortunately, 1 have not beenh ablebtok:;t:sit::dreds 2
cimens, though 1 have bro .
:?oaegthe%l;}:;ver, the fact that gold 1is present 1‘; eli?ﬁ
sandst-one is undoubted, and is sufficient to outwelg
innumerable negative results.

» 7erhackter Quarz.
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The suggestion which I advance i
) € ce is that the bulk of t
1..\15;; ::;hgllal_ gold has been derived from the w(:a,zstitl:2
] L - - o
wi%] il gr:niE;Pregnated stratified rock near its contact
ntil we know more about the occurr it i
. . A ence 1t 1s prematar
:;:hg.tﬁer.npt to range it definitely with other depgsits aw.ilitg
= elcd it may eventually prove to have little in common
ot/ to not know yet whether the impregnations in the
: §tone are connected with reefs proceeding from the
%ra.nl e‘,]‘or whether a promiscuous deposition took place
ollr_l siliceous solutions expelled from the granite durving
cootmg, or some subsequent action took place along the
cor} act line, distributing the gold in the adjoining rock
A 1'1: f\irarmus parts of the world impregnations of gold in
fn];l ed rock hav:e been recorded, but these seem always
tgate :;milj:ltedt;vlth qléa.rtz veins. Omne can only surmige
: e the sandstone near its contact with
'gnr:'sréltem?gs tl;ee;n tsg\.tura.ted with silica from thew}ilutot;:]iec
. al e gold-bearing siliceo 1
deposited its precious freight i Bimibest - =y
ght in the interstices of th
stone. The gradual weathering of b
¢ the rock has lib
the gold, which, to ith 1 i pd e
yold, , together with the detritu d
(eluvial and alluvial) has found i e
. ts way down hill to th
terraces and creeks. All the f tsl 4 he fild
ar?niln .harmony ey Viewa.c and features of the field
e impregnation may be irregular, and if so, it wi
» y t 3
?e e(zi.s_y to find the metalliferous patches. E:fe:ﬂ\lvﬁfr:
Ocr:llll;l “lr:_ydoti,s I'E,Ottf(f);lliow that they will prove payable. The
est the occurrence is to rem the
l)::faect; onTlt;he hlll«suie and lay bare t.htx; be‘:i‘{incllcma.to thi:;
bact. e contact line from Donnelly’'s to behi 7
sell’s would be the most likely locali L s i
_ ty for this ;TR
task is not easy, as the overb{lrtgca i Bl
: 1SY, t en is heavy, and th i-
t.mtu t:);f ll;he hidden line of junction has to ge g'uess.fzde a[,zco ?
inrthe(;) &gézsk:a;;lplesd frsely from the dark sandstone left
om dredging and sluicing along the Mai
greil;, aad ghgse, assayed In the Governmgent. Lg.bora,tox?;iel;
tgrac 1'.f '1 liver Smith, Government Analyst, yielded a
- e of gold. Samples of the red ferruginous sandstone in
onnelly’s terrace yielded nil.

VIII.-COUNTRY NORTH OF LISLE.

The Ordovician slate and sands i
( slaf tone continu t
the township to within a mile of the railway, (:;vl;l:; }tlu:a))fr
%resumt':errupt.ed_ by granite. On the road opposite the
alls, in the Lisle Creek gorge, the dark metamorphosed
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sandstone crops out, and on the west side of the gorge near
the bar the brown sandstone is extremely micaceous, aud
has a microscopical structure resembling that of some of
the crystalline schists—a structure which has been imposed
upon it by the intrusion of the granite.

The general strike of the strata continues throughout
the whole of this area, being for the most part about
N. 30° W., though in some places up to N. 50© W., and
the dip is uniformly in a north-easterly direction. In the
bend of the road opposite F. Witte's house the bedding
lines can be seen to be horizontal or slightly undulating.

Valentine Creek, which flows into the Little Forester
River a mile south of the Lisleroad station, marks the
junction of the slate and granite. On the north bank of
the creek a surviving fragment of the ancient Little
Forester River bed shows itself resting on granite at a good
height above the existing river. Om this granite ridge
the schoolhouse is built, and it trends from that spot in
a westerly direction. Northwards it sinks below alluvial
gravels, which extend to the railway-line.

The granite is biotite-granite, of much the same type
as that at Goleonda and Lisle, and as it has also a mantle
of slate and sandstone of similar age, its contact line
ought to show indications of reefs or mineral deposits. T
have not heard that it has been prospected very thoroughly.

Tobaceo and Cradle Creeks.

Two miles north-west of Tisle, and on the southern
boundary line of the Parish of Shaw, are some mining
sections in which Tobaceo and Cradle Creeks take their
rise. These creeks flow north-east for nearly a mile and
then unite, subsequently junctioning with the Lisle Creek.
The sections can be reached from Goleconda; they are not
more than a mile south-east of the New Enterprise Mine.
I visited them from Lisle, joining the Lone Star track
on the crest of the hill west of Tisle Creek. Stringy-gum
and sassafras clothe the side of the range, but at the top
stringy-bark country is entered. Near the sections Middle
Creek is crossed, a small stream flowing into Tobacco
Creek and usually carrying about a gluicehead of water.
No gold has been found in this creek.

Mr. C. Bessell discovered Tobacco Creek and gave it its
name 18 months before he discovered Lisle. Cradle Creek
owes its name to the work which was carried on in it. From
these two creeks about 2000 ozs. of gold have been won.
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I found an old prospector (Manson) in Tobac
reworking old ground, with about 10 fZaet of clfycgvg‘llﬁf:
den and 6 to 18 inches of wash resting on slate bottom
The stones of slate in the wash are angular, and the gold iB.
not waterworn. When pieces of any size are found the gold
is usually attached to quartz. The run of gold extegnds
for nearly 20 chains, and has been worked up to the brow
of the hiil. Tt keeps at first to the creek, but finally leaves
it and turns north-west up the hill. The gold in this creek
is coarser than at Lisle, and nuggets up to 15 dwts have
been found. The ground has been worked over three or
four times, the workings widening each time. At the to
of the hill which is between the two creeks a good deal o};
trenching has been done and some quartz veins have been
four."td. one of which carried gold. A shaft was sunk on it
for 25 feet, but the metal died out. A long tunnel was
put in from the Cradle Creek side of the divide, but
nothing was found past the entrance. On the sumn’lit of
the ridge is an ironstone reef with a little quartz in it ver
il}::}l)l;:;sﬁ gumy fof th(lnje which occur near Lefro;r. I)tr.

e conform vi i
o<ty able with the slate, and is not very

In the lower end of Cradle i
ﬁn’;, and the wash is all quart(.::eek i

here seems to be no doubt that the gold won i

creeks has been derived from the “hillg which lsii:']i]d;s}liht‘;lo
and has been contained in quartz reefs. There was a rush
h‘ere of 50 or 60 men some three or four years after
work at Lisle bggan, and it is strange that the veins which
shed the alluvial gold were mot discovered The area
within which sear'ch has to be made is small,.a.nd it would
seem that there is here a field in which a little capital
might be usefully expended in exploration. -

IX.—COUNTRY SOUTH OF LISLE.

The Ordovician strata of Lisle are prolo
to Mt. Barrow and the North Esk RiI:'etl)'. n(g)E‘BI?eBSO;t;::VH:(;
fbrorn the immediate influence of the granmite the slate
lecomes normally a grey greenish and purplish rock, with
cleavage-planes having the usual north-westerl 'strike
and north-easterly dip. Already at the head of zhe Lisle
Valley the dark metamorphic slate and sandstone give
wa)cr: to pm"ph'sh slate. From Faulkner’s farm south-east
to St. Pafrick’s River the stratified rocks are covered by a
narrow strip of basalt and basaltie soil, which follows {he
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river down to Patersonia and further south to Mt. Edge-
cumbe and along Distillery Creek.

Several quartz reefs are known between Lisle and St.
Patrick’s River, but they are white and barren, and have
been little prospected.

In the road below the St. Patrick’s River post office 2
reef is exposed striking south-east and dipping north-east.
It transgresses the country, and consists of seams of
quartz alternating with chloritic and felspathic bands for
a width of 1} feet. It is a persistent reef, for it runs
south a good distance on R. Wilson’s land. Omn Warren's
land are reefs or dykes of somewhat similar nature. Micro-
scopical examination shows these decomposed greenish
formations to be hornblende-granite dykes, and they no
doubt have some connection with the hornblendic granite
of Diddleum and Camden Plains.

Qome boulders of granite porphyry apparently mark
the line of a dyke or other granitic intrusion running north-
east on J. Millwood’s cection, north-west of J. M. Peck’s
100} acres, across the river due west of the reefs just men-
tioned. These boulders are in slate country, but 10 chains
south of them some Permo-Carboniferous mudstone with
casts of spirifers is exposed on the road.

On Hart's 228 acres, on the road towards Sullivan's
Bridge, is a wide red formation containing decomposed
syenitic dyke-rock. The adjoining purple slate has here
produced much red soil. No quartz iz visible in the forma-
tion, but it 1s stained with manganese.

A little north is Brook’s shaft, by the roadside. This
was sunk 50 feet by a Launceston syndicate 10 years ago.
Rumour says that assays of lead, gold, and silver were
obtained. At present nothing can be seen beyond the
grey slate thrown out of the shaft and a few stomes of
white vitreouslooking quartz mottled with specks of
greenish slate and manganese oxide.

At Irishman’s Gully, running into the basalt zone wesh
of the St. Patrick’s River, a little sluicing has been done
and some gold obtained, but the quantity is not knmown.

Above the junction of Patersonia Rivulet with the river,
where the basalt crosses the former, some paddocks of dirt
were opened out and some gold won. It is reported that
some precious stones Were found here. These were prob-
ably sapphires, as some have -also been got at Camden
Plains.

1 did not go on to Camden Plains, which have long been
known as a gold-bearing feld. I am informed that there
9 to 10 feet of wash rests on the granite bottom. The
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granite is hornblendic. The gold is excessively fine, and
no nuggets are found.

Looking upon this district as a whole I do not anticipate
that payable reefs will be found. I suspect that, as a rule,
the gold which has been won in small quantities at differ-
ent places has been shed from the lines of contact of the
granite with the stratified rocks, and that though in the
aggregate a fair quantity may have been liberated by
denudation, it has been distributed by the drainage system
over so wide an area that the concentrations of metal at
the different points are not likely to be very remunerative.

There is, however, just a chance that some deposit a
little above the average may be met with.

Mt. Barrow (4644 feet) is crowned with columnar diabase,
and several hundred feet from its summit is fringed with
sandstone and Permo-Carboniferous mudstone. The upper
beds of the fringe consist of calceous mudstone charged
with fossils, and the lower beds comprise sandstone and
boulder conglomerate. also fossiliferous. These are about
1100 feet in thickness. They repose in horizontal layers
vpon the steeply inclined slate strata of the Ordovician
system. Down in the St. Patrick’s River Valley, at Mac-
laren’s Turn-off, soft Permo-Carboniferous mudstone is
again to be seen in the road drain.

A mile and a half further south, east of the main-road,
is Bourke's sandstone quarry, with a cliff of freestone
several chains long and 30 feet high. The stone is of
even quality and grain, and free from iron. It looks ag
if it would make an excellent building stone. Samples
may be seen at Mr. Silvanus Wilmot's stone-cutting yard,
Brisbane-road, Launceston.

The diabase which surrounds Launceston plunges
beneath the alluvial of the North Esk Valley and crops out
in Mr. Fry’s paddock on the Elphin-road. It passes below
the Tertiary sandstone of the Windmill Hill and below the
flat land at the junction of the North and South Esk
Rivers, It has been found by boring at the Tamar-street
Bridge b5 feet down. Processes of denudation have there-
fore in the course of ages removed the overlying Tertiary
and Permo-Carboniferous strata, and have eaten into the
diabase floor itself to a considerable extent. The thick-
ness of the Launceston Tertiary beds may be gauged by

the depth of the bore which was put down at Carr Villa—
570 feet—before touching the diabase rock below. The
old alluvial bottom began already to rise in later Ter-
tiary times and with the new land configuration the
North Esk River selected its present channel. The result

If
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of the Cataract Gorge, certainly
i 1 i leanic energy,
s is often imagined, a display of vo )
ngté, d‘1E~5L>ll)si'1,b(iy er?ot dug to a’.ny disfuptwe force, but‘s1m1.);g
Etlhe c}:}rving out of a channel by the ceaseless b:ilt 11rreis:v 3
ible action of running water, assisted by a gradual e
tion of the land.

w. H. TWELVETREES, Government Geologist.

has been the formation

Launceston, 10th October, 1908.

X.—APPENDIX.

ON THE DETERMINATION OF HEIGHTS.

i is j taken with a 4-incb
The heights on this journey were
aneroid aﬁd a Cagella’s hypsometer. a_.nd to el;)sauszz z;:tl
approximation to accuracy the calculations are i
rsaI.Jdings taken during the last _da,yii oﬂ t;hieﬁgi';ogs 'during
oll known that aneroids give nigher ©~
212: ﬁ‘:st few weeks of their stay ab lllspggr Sté,af:;z:f i’til?ﬁr?lllzi
uently. After a few weeks, 11 N0
igczg‘zseqthey z:ecmrer and behave normally, probably
increas.ing their index error in the process. e
The results obtained with both k:)f these 1n_st.1r1.g::0meter
i :or to observations taken with a mercuria eter,
lblft.e rtlf;, t(;‘ansport of the latter 1s el‘ctremely mcon}remfem;,
requiring, as it does, continual attention and care. ten 1aﬁa,
one man ,ought to be detailed to carry the baromi or abc; 3
The least inconvenient form is the_porta,ble moain :;3 i
meter made by several firms espe;clgllsg f:;e g,x;: u;ETcieL;tly ot
nsport the cistern screw must be tu .
?(;:celthe column of mercury to tl}; top Pgeﬂ:foﬁ)e’ V%I;Eleﬂi]ue
instrument must then be carrie upsi . sy
i iti half a turn so as to afior
this position loosen the screw Syl
i . If these precautio
a little play to the mercury. ) - -
i 11 come to grief. Ome ca
not observed the instrument will ) . uaieen
ance is that on mountain tops 1n a gk
zliear;ﬁ(gder tripods supplied w1_th the barometer vibrate
unpleasantly and cause unsteadiness. - _ -
§1y boiliflg-point apparatus on tgls tlr(:;g fpe;rslstle(%1 a’:"l;
i 1 1 to eet.
-eading higher than the aneroid by. b 3 '
:gz?lelri%ly Esed this method as a checﬁ onbthe ;?gzgild t\:l%)};
i ; it has been
telerably fair results. Of course it - b
i . 7i point of accuracy to the mercurial bar ;
L?lftel;:giexhgless, on account of i.ts convenience, it 18 mt_[cl(ll
used by travellers. In using it, it should be borne in min
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that isolated observations are
: not of mu

fr?:;eetgf:e:vstuﬁns should be taken wciilslhvaéiliuﬁ'ee;re Att :ﬁa“
e et r'; the mean adopted. Thermometers . by
age they are’ :};1;0 tgogiésf:(])})ib}?,haltld o they in’Cl?::SI: I:T)I
AfE igh temper

he?g }e:;tly T]t;heevcsla,lcula.ted height is lowgr iﬁ:fséhinicfggi
e e ,_:aue of one degree Fahrenheit on the th
shoit K10 Tode 16 e e o o ack
o ) T L refore be re .Jdi

abl:ra.cgrt (::e;:g?s;iz 1fr i;ra.cticfmal readings ;Irye :ge%e‘z-]:ﬁt
i , alue of the degree in ith
ook :1§?t0%g§ve sga.-level, so that instrirmenta(irzzrizis Wltalil
phieiascy ervation ought to diminish as the asce :11_
rs ]i’t,era,tu is ?ot the case. Further, on lookin, thr11 h
Lo L }f: % the su!JJect, it does not appear Et a]loggh
o B arometnc pressure corresponding with t‘ilr-
Lo, addng-pomts has been accurately ascertai de
sng. formas fat}llww source of possible error. Innfh’
i boil'aod Ee apparatus the purity or impurit 0?
ek obta.ina,blh ?h ected the results, but in the hypsomg;:
T e, the thermometer, both stem and bulb i
o immaterialpur;‘ vapour, so that the kind of water u, l:;
N e f. or ltra,vellers’ use, Casella publish i

es, from which the following figures aII')e ta,ll:(;e:gf 8

level is

P . |Ap i o
Itgeor:};)llga Fl;):nt hiig,i:)tx;?oﬂ:: Difference for| Corresponding
€. | gea-level, |edch degree. bhelght o
arometer,
dPgQr;;s. feet. feet. i:cheﬂ i
212 it e 29-999
519 35
S 29-33¢
i %2;(]3 522 28- 75;
208 2694 ;gg e
2 27
285 g?gi 529 27‘333
oo 45, 531 26527
< ;226 533 | 25-993
e 4“51 535 25468
o 5597 536 24952
o 58\ b 538 24-445
i 3 34 540 23-946
376 H42 23-456

* Multipliers for the
4 » temperature of intermedi 5
decrease et P re of intermediate air Poer
when th(‘o:]ig-;a“t)’ as per tables given later in r.h:se In:::: i
rence of height between two stations has to be ’;‘l‘;:t lb: ;Jsﬁd
ulaterl,
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Amneroids.

There are many aneroids scattered about the country,
and their possessors often suffer illusions in respect of
their value for giving heights, and are, besides, inexperi-
enced in their use for that purpose. The aneroid barometer
cannot be called ‘a tool of precision, notwithstanding vari-
ous refinments of scale, verniers, &ec. It is unreliable for
contours of, say, less than 30 feet. Several unsatisfactory
features are attached to its use, and great care has to
be taken when employing it for the determination of
heights. It is usual to hear travellers justify their determ-

" inations of mountain heights by laying emphasis on the

fact that their aneroid meedle has returned to its original
base reading on the completion of their descent. This
very fact would furnish grounds for suspicion, because the
natural tendency of an aneroid in normal working order
is during the ascent to lose or read higher than the true
height, and in descending the opposite tendency or one
towards recovery prevails. The two tendencies, as Mr.
Whymper has shown, counteract each other, and the
result is a retarded recovery, so that if a reading is taken
immediately cn completing the descent it will show less
difference of air pressure than was shown by the ascent.
Whymper states a rule: ‘“ All aneroids without exception
lose upon the mercurial barometer when submitted to
diminished pressure, and recover a portion of the previous
loss when pressure is restored.” He adds, that it is excep-
tional to find the loss exactly balanced by the recovery.
The recovery is gradual, and sometimes exceeds the loss.
Thus various index errors are acquired. A touching con-
fidence is sometimes reposed in the Kew certificate when
this is supplied with an instrument, but this is nothing
more than a verification of the behaviour of the aneroid
when under specific reductions of pressure in the maker’s
workshop. It is mo guarantee of its behaviour during
custained fluctuations of pressure in the field. The cer-
tificate shows that care was taken in the manufacture,
but the intrinsic foibles of ordinary aneroids remain
unaffected. A clever and effective way of overcoming
these disadvantages has been devised in the shape of the
Watkin mountain aneroid, in which. by turning a screw
at the back of the instrument, the pressure on the vacuum-
box is exerted only at the time of taking the reading, and
is relieved immediately afterwards.
Observers are advised not to rely upon readings at heights
which are at all near the upward limit of the scale. Thus,
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an aneroid graduated up to 5000 feet cannot be used with
safety to determine heights above 4000 feet.

A gentle tap applied to the instrument is often of use
in starting the needle, though the motion in walking or
riding is usually sufficient to keep it acting freely.

It should be always read in one position, as the indicaior
will read differently according as the aneroid is held verti-
cally or horizontally. The vertical position is preferable, as
it can be suspended freely from the hand by the ring only,
and exactly on a level with the eye.

In mountain climbing the pressure in inches should be
noted, and not only the mere elevation scale, as the bar-
metrical pressure will have to be used in the subsequent
calculations. The scale of feet, too, may be taken as being
less accurate than the divisions for pressure.

Mr. Whymper prefers aneroids of large diameter to
those of watch size. Omn the other hand, the topographers
of the United States Geological Survey use instruments
2 inches to 2} inches in diameter. My own experience
has been favourable to the use of the smaller size, if of
the best construction.

The reading should be taken immediately on reaching
the summit of a mountain. The height observed will
usually exceed the true height by a little. The excess will
be found to have increased if another reading be taken
a little later. The later reading should be neglected, for
it is not the result of sluggish action of the needle, as has
been supposed, but is due to the continued low pressure,
as mentioned above.

The usual and proper use of the aneroid is in determin-
ing relative, not absolute, heights. If heights above sea-
level are desired, it is necessary to select a base, or lower
station, the height of which is known from other sources.
A railway-station, or some point the height of which above
the rails have been ascertained, may be chosen as a base.
Every opportunity of checking readings byrepeated observa-
tions should be taken advantage of, for aneroids often
behave in an erratic manner, and single observations are
unreliable. 3

If a second aneroid is not kept in camp and read
throughout the day by a second observer, it will be neces-
sary to obtain the 9 a.m. and 3 p.m. atmospheric pressure
from Hobart or Launceston, and deduct or add the mean
of the daily wvariation, Thus, if at Launceston the
barometer reads at 9 a.m. 30°20, and at 3 p.m. 30°10, the
mean variation will be "05. Therefore, deduct ‘05 from
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e in order to correct it. for com-

the reading at field bas th the reading at the upper sta-

parisons, say, at noon Wi

; Lo
tlo‘f’[‘lc:: obtain correct temperature at upper and lower sta

i ter made by a
i tandard mercurial thermome
tm!t;,ﬁgfg a'Ssha.de temperature must be obsarvedf, a.;]da \::rlz:,e
%ﬁ‘;rmométer should be suspendﬁfl at least 10 fee y
: ical rock face or chit.
! 0Sm a: };nt:?:ilgsa a:e furnished with attached ther}rlno‘mztglrﬁ
hizﬁl are supposed to show the temperature of :1 s:.t.t:l -
ment but good aneroids are commonly compe
o the appendage is unnecessary. ' :
tJhlIsr'\ ac'lt?erm?niﬁg heigl%ts by aneroid in Ta.sr‘n_a_ma two cor
rections must be applied to the reading, viz:
Clorrections— _
1. Correction for differenc
the lower and upper s
9. Correction for decrease of
(See Table I1L.).
The use of these tables ma
ing example: —

e of temperature between
tations (See Table IL.).
gravity due to height

y be illustrated by the follow-

1 annceston, Lisle.

Launceston, ILisrlle.
Inches. nches. ! s
s “-“'-r Barom. 3“(;"—‘18 2060 Thermom, + -39‘; —1-'-_ 3%0
.lul.Y 1)3 99+ 50 28-75 & 4 géu * 340
51 . 29:70  28:80 L TaE T
é-:;‘ ” 3008 20156 » “+ 60 < .
o5 30°156 202 s + 28°
ws it " 2+
= .t.__ 330 + 430
Average 29° 11 209-08 t—tv i
38°
Titala . o | apc il Tuble L. 27,!?16:51’ t:.
Lanosston  30:08in. 5  286808°51h
7694 ft.

j ¢ Itiplied.
tare 8% = ——— 1 0132 mu
Table 1. Mewn e x 1-0139= 770 .
Table 111. Decrease of gravity...... 1 9f -

Altitade of Lisle _........ 78094 ft.

i it the differ-
t be used by extracting from 1 !
enfeatc))lfee{-évfﬁzn in feet which it shows between the read

i and lower stations.
mglsf ?131: I;ar(::g.ﬂgons detailed in these notes are observed,

aneroids, if of the best construction, will, subject to their
. 3 . -
natural limitations,

give fairly satisfactory results.
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269004 | 26909'7 | 26919'0 | 269284 | 269317 | 26947°0 | 26956'3 | 269656 | 269750 | 26984'3
269936 | 27002'9 | 270122 | 27021°5 | 27030'7 | 270400 | 270493 | 270596 | 270678 | 270771
270864 | 270956 | 27104'9 | 271142 | 271234 | 271327 | 27.4: 9 | 27151'2 | 271604 | 271696
271789 | 271881 | 27197-3 | 272065 | 272157 | 272250 | 272342 | 272434 | 272526 | 272618
27271°0 | 272802 | 272804 | 272986 | 273078 | 273170 | 273262 | 273553 | 273445 | 273537

273620 | 27372:0 | 273812 | 273904 | 27399'5 | 274087 | 27417'8 | 27427°0 | 274361 | 274452
27454:4 | 274635 | 274726 | 27481'8 | 274900 | 275000 | 275091 | 275182 | 27527°4 | 27536'5
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Tasre L—Guyot’s Reductions of Barometric Readings to Feet—continued.

3 5 Hundredths of an inch. 82
22 s
Bs — =)
g.2 ' I | ‘ £ia
= 00 ‘01 02 03 04 05 06 07 08 09 = o
m-= ‘ | ma-=
290 27817°2 | 278262 | 278352 | 27844'2 | 278532 | 278622 | 278712 | 278802 | 278891 | 278981 290
291 27907°1 | 27916'1 | 279250 | 27934'0 | 279430 | 279519 | 279609 | 27969'8 | 279788 | 279877 291
202 | 27996'7 | 280056 | 280146 | 280235 | 280324 | 280414 | 280503 | 28059'2 | 280682 | 28077'1 29'2
293 280860 | 280949 | 281038 | 281128 | 28121°7 | 281306 | 281395 | 281484 | 28157°3 | 281662 293
204 2817561 | 281840 | 281929 | 28201'7 | 282106 | 282195 | 28228'4 | 282372 | 282461 | 282540 294
295 982638 | 282726 | 28281'5 | 28290°3 | 282992 | 283080 | 28316°9 | 283257 | 28334'5 | 283434 29'5 %
20:6 283522 | 28361°0 | 283698 | 283787 | 283875 | 28396'3 | 284051 | 284139 | 284227 | 284315 296
207 28440r3 | 284491 | 284579 | 28466°7 | 284754 | 284842 | 284930 | 285018 | 28510'6 | 28519'3 297
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TaBLe III.—Correction for the D
Vertical acting on the Density
tion must be added : —

(From Smithsonian Miscellaneous Contribations.)
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