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REPORT OF THE SECRETARY 
FOR MINES . 

• 

SIR, 

Mines Department, 
Hobart, lst June, 1909. 

1 HAVE the honour to submit my report upon the Min~s 
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 tbe precedi1\g 
year. This is principally owing to the decline in t~ mar­
ket price of metals, for, with the exception of gold, eilver­
lead, and wolfram, the production 01 m.etals· has increased. 

The average price of tin during the year wag. £133 2s. 6d., 
as compared with £175 8s. during the previous year. It 
started at £124 15 •. in January, receding to £123 5 •. 
towards the en1l. of the month, and reached its highest 
1"£145) in April. 

Silver started ~t 2s. 3 U d. 111 February, amI gradually 
receded to 28. 0lt;d. in December; the a.verage price 
being 2s. 2·316d., as compared with 2s. 6·183d. last year. 

The average price of copper was £60 Os. 5·S I3d ., as com­
pared with £87 Is. 5id. last year. The highest prioe 
(£63 lOs. Std.) was reacbed in November, and the low..,t 
(£57 108. S }d) in May. It will therefore be seen tbatthe 

" 



'.11 '" tlUI IIll&rk.·, value of Uletals has seriously affected 
th y"ltI III 11141 11111 put ror the year. 

ty .ltt·ulil'" luu boon dra.wn to the state of the tracks 
rllllil 1,>"I'hl'llnl 10 Mla. Jukes and Darwin, aDd from Mts. 
II" ,I "",I 'l'y",I.1I to Lyell, and the White River Valley 
II I·k {(ludklll'8) whieh are bl ocked with fallen timber a.nd 
HYI'q(HIWIl with scrub. They sl)ould be cleared and opened 

"I' K'WI 
II I"" freque"tly heen suggested that tracks from 

lJuwttnl'. Plains to Zeehan, and from Harris' Rewa.rd Sec-
111111" III l"hll1nigan's Flat, would open up country which is 
wt,11 Wllr! h prospecting. and doubtless would receive imme­
(Ijll~ "twnLion by prospectors if facilities were afforded 
Ul(lll1 fur getting their provisions and tools packed out. 

Cnullifi{,!flUg the importance of the mining industry to 
I lit· Kitto. and the revenue derived from the rents, dividend 
l,.."M. l~., the Department has done very little in return, 
Cit Iwr to encourage the introduction of capital for the 
dovclQpment of mining, or to induce prospectors to go out 
iuLo flOW country to prosecute their endeavours in search of 
HOW fields. 

It'rolll time to time amounts have been placed upon the 
1~lJtilllaleg for subsidising companies to encourage them 
HI their deep-sinking and crosscutting operations for test­
ing the existence of reefs and lodes, and alt~ough s~ch 
operations have not hitherto proved successful III .es~abh~h­
iug t.ue existence of minerals at any great depth, It 18 !lUlte 
p(}j8ible that the barren zones have Dot been passed 
through, and the existence of reefs or lodes below 1000 
foot yet remains to be proved. Last year the Zeeha.o· 
WesLel'n, Limited, Company, was subsidised upon the 
£ for £ principle to sink from 800 to 1000 feet, but the 
company was unable to secure any further assistance, 
and nol having sufficient capital to explore at that depth, 
their operations had to be abandoned, a.nd 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 lile of the field depends upon tbe lodes living 
down, as the existing mines will soon be worked .out to 
500 or 600 fee~ 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 beJow that depth a 
barren zone had to be passed through before rccovCl'ing 
the lodes. 

During the year, an Act to regulate the buying and sell 
iug of gold. framed upon the Victorian Act, was passed 
by l.larliament; but it has already been proved to pl'ess 
very hardly upon persons working small claims under their 
Miners' Rights, and will require amending during the 
comiug session. 

The sale of Crown lands lor agricult.ural purposes withiu 
mining areas, under Part V. of /I 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 pJenty of first-class 
agricultural land on the border of known mineral land 
and it is very often difficult, without a. geological examin~ 
tion, to determine whether minerals are or are 1101. likely 
to exist below the surface. I regard the reserved right to 
mine, as secured by " The Crown Lands Act, 1903," under 
S .. ections 67 and 68, as illusory, and not alTering the free­
dom of action which a. prospector or mineral Jessee requires. 

Nine miners out of ten will avoid private land, wheu 
they have to make formal application and wait until 
Gautlt 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

l 

which amount must be paid to the owner before any mill­
ing is commenced on the land. This practicany blocks 
prospecting, and it must be remembered that prospectors 
will not search where they are under the observation of 
others. 



4 

A flplu'l\lll)n rnr reward cla.ims for an .aggrega.te area 
0' ~mo 1\('11,- hlLYl' boon lodged for the discovery of galena., 

~tJlIH.'f. till. Iwd haryles. 

ApPENDICES. 

AI'I"""lcd will be found the following reports and 

P~fJorN 

A 1111 un.1 Report of tbe ,Mt. Cameron Water-race 

Board. 
Ilcl'ol't of the Government Geologist. . 
n,oport of the Assistant Government GeOlOgIst. 
l\<ll'ort of lh. Chief Inspector of Mines. 
~p()rls of the Inspectors of Mines. 
Papers by W. H. Twelvetrees ou the Geology of Tas­

mania and the Latrobe Shale Deposits. 
The Government Geologist's Report on t he Lisle <MId­

field. 
The Assistant Government Geologist's Report on the 

~1t. Farrell Miniug Field . 

GOLD-MINING. 

Tho total quantity of gold won during the year was 
07,085'124 fine ounces, valued at £242,482, bein~ a. 
docroaM of 8259-128 ounces, and .£35 ,126 on the prevlous 

YOAl'. 

IJrIlCfms/ifld.- The yield from this district was 30,127'65 
fillo OU II(.."CS of gold. The Tasma.nia. Gold Mine was the 
chief producer, ba.ving won 27,732 ounces of gold, from 
71 ' 040 Lons of quartz crushed, an a.verage of 7 dwts. 
19' • ~ grs. per ton. The total quantity of gold won by 
Utel~~lIlpa.ny to da.te is 772,890 ounoes, from 757,775 to~s 
of qua.rtz crushed. The tota.l amount paid i~ di.vidends IS 

£772671 15s. No dividends have beeu paId smoe 1905. 
. Th~ following is an abstract from the compa.ny's report 

for the year ending 30th September, 1908: -

II At the da.te of the last annual report, Grubb's Shaft 
had r.ached a depth of 12i7 feet , and at 1250 feot from 
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lurface, a. crosscut was being driven in the direction of 
Bart's, to reach the lode, which, it was anticipated, would 
be met with at a distance of some 360 feet. The lode was 
aclually encountered at 335 feet from the shaft. Where 
struck, it was found to be split into two pa.rts by a horse 
(}f waste rock, of a width of ] 6 feet, the reef itself show­
ing on the hanging-wall 3 feet of quartz, valued at 
12~ dwts., and on the footwall , 6 feet of quartz, also valued 
at 12~ dwt •. 

" Since then the level has been ciriven westward 177! 
feet , and eastward 270 feet, a total distance of 447t feet, 
42J~ feet giving an average width of reef of 7 feet, (, f aYJ. 
assay value of 12} d",t . of gold per ton, • exclusive of 
blank ground and horses of mullock. ' 

.. The J tOO-feet level west was extended 79 feet on the 
lode. which averaged 6~ feet wide and 15 dwts. per \<In. 

<, J.~a.stwal'd , ex ploratory work has been carried on beyond 
the faul t existing in that direction, with a view to the 
rocovery of the lode. A mineralised formati on has been 
met with, but as yet the reef is not weIl defined . 

.. For the total length the !lOO-feet level has now 
rcached (viz. , 814 feet), the average width of the lode has 
boon 61 feet, and the average value 16 dwts. j t he 814 feet 
being exclusive of the distance driven ooyond the eastern 
fault. 

" The 1000-feet level west was extended 390 feet, and fOT 

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 5f 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: -

II' 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 uuderlay shaft for a distance of !-09! feet ; to 
lengthen .. winze by 6 foot for .. depth of 80 feet; to carry 
a lea.ding stope into the fa.ult a. distanoe of 100 feet; a.nd 
generally to repair old workings for upcast ventila.tion. 
Air-boxes, formerly in use a.t the mine, were placed from 
the' 327 -feet level to the fault at the 400-feet level (a length 
of ~60 feet), and connected to blower a.t surface by IS-inch 
diameter pipes. The drive south on fa.ult was then cleaned 
out, I' oad laid , and driving stal'Lod in January, 1908. At 
223 feet from t he main drive t.he footwall part of lode was 
cut east. of the fault, and the hanging-wa.ll part at 248 
feet; the distance driven being 133 fl..~t. The footwall 
part of lode has b0'311 followed east 175 feet, in whicb dis­
tance t.wo fault..s ha.ve been met with, which throw the lode 
to the south; the average widlh of quartz has been about 
2.~ foet, value from nil to a trace. The hanging-wall stone 
h;s been driven on for 60 feet; a.verage width, 1 foot; 
value 31. dwts. A small chut.e, uot included in the aver­
age. abo-ut 8 inches wide, of rich stone was met with, a.ssay­
iug '27 ozs. per ton. The total distance driven on Ule 

smaller faults was 68 feet.' " 

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

Grubb's shaft .. , .. , 

Crosscuts ...... .. ..................... . 

Main drives .................... . 

Winz.es and rises ..... . ..... . ..... . 

Repairs, drives, &c ....... .............. . 

Mullock drives ........... . ..... . ....... .. 

feet. 
76 

1187 

1311 

1361! 

447 

503; 

It was not found practicable to continue the sinking of 
Grubb's shaft beyond the i6 feet mentioned, 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 sha.ft has also been in abeyance, a.s it will be more 
economical) in order to effect a communication from the 
1~50-feet level, to rise against the shaft rather than to 
continue its sinking. 

\Vith connection between the two shafts once established 
at the 1:!50-ieet level, enabling the water to be distributed 
het' ... ·een those two points, it wiJ1 be practicable to continue 
the si nking 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 ita shaft to a depth of 
1180 feet. 

Le/roy,- The total quantity of gold won from this field 
during the year was as follows:-

New Pinafore Gold Mine 
Creek Syndicate .. , .. , .. , 
Wilson 's Syndicate .. , , .. 
Kitto 's Chum Syndicate .. , .. , .. ' 
G, Digney .. , .. , .. , .. , .. , .. , ... 
Prospectors and others .. . ..... . 

Total 

... 

oz. 
406 
422 

64 
107 
44 
30'9 

.. ,1073'9 

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 
waa 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 • depth of 200 foot, The lode was cut 



at Lwo It-veIl:; and driven on. but results .were not satis­
(actory; tb-:) bottom level was disappointing both east 
and west. tiome good stone was to be seen going east a.t 
No. ) level, but the !ilhoot was short, and operations were 
suspcnderl and the mine closed down. 

Lislt, Golconda.- 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 1 he Lisle field during the year, says: -

.' The ficld, 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 vaHey, 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 gole! vas won, 
t he activity slackened, and the goldwinners gradually with_ 
drew, l-eaving behind but a remnant, whose numbers 
decreased slowly, until to.day a couple of dozen workers 
ply their avocation, 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 ounoes. The 
estima.tes 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 
va.ney j 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 ClTcumstance 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 hulk 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 hasin, 
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 aroea upon which he gazes. The floor of the valley is 
granite, which now and again has been sluiced bare, and 
which, concealed beneath a hea.vy overburden of clay and 
hill detrit.us. 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 a.ppear 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 plac06 it is a 

reddish brown, highly micaceous sandstone, becoming 
argiliaceous 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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a.ssociated in the alluvial workiog1'i, 10 order to see whether 
any usetul information nJay be gained from .them. 

. f I. l'-"irat, an absence of stones of gra.nite may be 
notlcod. ThectC are rare. 'rhe granite bottom is always 
soft, hence no stones could well be released from it. 

d 2. ~toJ1es of chalcedony (sometimes carrying dissemin­
nlod pyrite) are common. These have probably proceeded 
froll) veins in the granite and from the contact..line. 

<. 3. ~toncs of the blue metamorphosed sandstone arc the 
IIlORt, frequent. These have the habit of weathering to a.n 
cxlerllal crust, until at last very often a small kernel of 
the fr.esh rock remains in the centre. The miners call this 
becoming coated with sandstone. 

.. 4. Stones of the reddish brown micace()us sandstone' 
aro also common in the wash. These wea.ther until they 
are completely disintegrated. 

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

" The creek workings ha.ve yielded the most gold; the 
t..crraces, rich in patches, have given only a fraction of the 
total output. In the terraces a few feet of clayey bottom 
wash ha.ve 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 anyone time. 

" Practical miners, with experience ga.ined on the main­
land, and expert8, ha.ve visited the field from time to time 
but have gone away baffled and mystified. Recourse h~ 
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 spea.king, rarity, of specimens absolutely precludes 
the idea t·hat the gold was a. constituent of quartz reefs. 
' Ve seem, therefore, shut up to the idea tha.t the gold was 
deriv~d (1) either from soft seams in the granite (f.y. , Af 
mica or kaolin), or (2) from chalcedony veins at the con­
tact of the granite and sa.ndstone, or (3) Crom impregna­
tions of the sandstone near the granite contact. No gold 
has ever been seen in the stones oC chalcedony, so there is 
no evidence that can be appealed to in Cavour of a chal­
cedonic source, beyond the Cact that I was a.ble 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 tbe granite 
filled with or composed of micaceous material, I think this 
may very possibly hav~ been tbe case, but the proof is 
difficult. 

,. \Vith regard to the final suggestion which I advance, 
I 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 grad ual 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 characte-r­
istically the associates of gold; and on this suppositillJl 
we can readily SP.e why they are. 

If Finally, I have detected visible free gold in the dal k-
bluish s~ndstone referred to above. One of the rc ck 
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specimens which 1 brought hOll1e, on being broken, showed 
distinct specks of gold free from quartz or pyrite. It i~ 
true that I have only been able to observe this in a ~ingle 
bPc~illlel1, and I ha.ve 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 alluvia} gold has been derived from 
t he wasting away of the impregnated stratified rock near 
its con tad with the granite. This impregnation may be 
irregular. and in any case it will not he 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 
lhe overburden, and lay bare the bed-rock at the contact. 
It may be that patches of it will h~ found rich enough to. 
work. The contact line from Donnelly 's to behind Bes­
s('ll'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 
t.aken in ha.nd directly by the new cOlnpany lately regis­
tered in England. 

Mt. Victoria.-One hundred and nine ounces of gold 
were obta.ined 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. \\?ant of capital is the reason assigned for this. 
It seems a pity that the lode on this compa.ny'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 plaoos). It has only been tested to a depth 
of 200 feet. 
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I The New Ringarooma Syndicate .IS still working wi~ 

two or three men. 

.Jl(athinna.- During the year ending 31st January, 1.9Q9, 
1903 tons oi quartz have been crushed by the New Golden 
Gate Mine, and 1154 ounces o~ retorted gold have \>oon 
obtained at the battery, and 142 ounces of bullion ,from 
cyanide plant

f 
valued at £4104 15s. 6d. From this, :a18?, 

9:~ tons of pyrites were obtained by concentrating t~1:.>~~, 
conta.ining 208 ounces of gold, valued at £~Ol 68 .. 6d., 
which, together with rental of cyanide plant (£76 lis . .3d.) 
a.nd cha.rge for crushing a parcel of quartz from outsi~e. 
sources (£5), also interest on fixed deposit (£46 4s. lid:) , 
made a. tota] revenue of £4839 18s. 2d. The cost of raIS­
ing and crushing qua.rtz, treating concentra.tes, tailings and 
slimes, repairs and renewals to plant, progressive ~nd sur­
face works, and a.ll other expenses incidental to working 
the mine and managing the company, amounts to £4507 
9s. Id., or £2064 16s. lId. 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 22S,990 ounces 01 gold 
an average of 16 dwts. 18'21 grs. per ton, and which haS 
realised £S70,513 ISs. JOd. 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 lOs. 

The Gold-en Horseshoe Ccmpa.ny has taken up some sec­

tions at Dan's Rivulet, near Mathinna, and is actively 

prospecting them. 

The Tasmanian Consols Mine obtained 2459 ounces of 
gold. The mine has now closed down, the last of the p~y­
able stone baving been taken out. 

The Miner's Dream and Scott and Pickett Mines w.ere 

closed down towards the end of the year. 

The Briseis and North Brothers' Home Tin Mining Com­
panies at Derby obtained 57 and 39·S4 ounces of gold 
respectivel] .from their tin drifts; the South )It. 
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Cameron Tin Mining Company, 78-30 ounces; and the 
Rillgarooma., Dorset, and Gladstone Bucket Dredges, on 
t~\e Ringaroollla River, obtained respectively 3769"90 a.nd 
4.1·35 ounces. 

Glads!rJlte. - '&ome work haa beeD proceeding at two 
points near the Gla.dstone township, viz., (1) a little north 
or the old Royal Tasman . by the Dreadnought Gi>ld Mining 
Syndicate j and (2) at 0 ' Ha.lloran's and Saville's discovery, 
by the Gladstone Gold Prospecting Association. 

(1) Dreadnought Gold Mining Syndicate.- Tbe reer 
crops oui a.t. surface near the old Tasma.n sha.ft, a.nd a. cut 
luts boon put into it showing the stone to be, roughly, east 
a nd west. A little soone ha& been got, and the reef chan-
1101 pl'?ved to be about 4 feet wide; but in the cut it has 
apparently narrowed somewha.t. Below is the North Ta.s­
lnaD tunnel, which was driven upwllords of 300 feet in a 
nortll(~rly direction, with drives at the end both east and 
west, but now fallen in. 

At present n\?thing much can be &een of the lode under­
ground, but the stone has apparently come down to this 
leveL The old hands say that the reef·channel was about 
8 reet. wide, of which 4 feet consisted of a borBe of mulloek. 
What slo~c is visible is mottled and kindly looking, but 
lIot.hing definite can he learned as to the occurrence -before 
t he old dl'ives are cleared out. 1~he r~f seems to be a 
para.llel one with the Royal 'Fasman reef. The latter was 
expected to be cut in the tunnel , but has not been seen_ 
Some rich samples are stated to ha.ve been taken. 

(2) G tadstone Gold Prospecting Associahon.- The 
ground on which operations are proceeding is across the 
creek, opposite the Dreadnought. Here, too, & parallel 
reer if,' being worked upon. A north and south reet; with 
stone 6 to 10 inches wide. has been opened upon, and good 
assays stated to have been obtained. I sa.w that free 
gold OcculTed in the stone. ..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 rub.ble. 
A shaft is being sunk near the intersection to test the reef 
in depth. 

If these reefs at Gladstone can be shown to be w?rth 
development-and they certainly seem worth proving­
good work will have been done. 

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

W tit Coost.-The quantity of gold won from alluvial 
workings ''';as only 24! ounces. 

Towards t.he 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 
mile~ from Lynchford, from which some good prospects. 
are said to have been obtained_ 

On the opposite side of the valley to the gO_DOUS out­
crop, Mr. Davie discovered a small quartz reef outcrop­
ping on the surface. and is putting in a tunnel to cut the 
reer 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 goosan and had it assayed by the 
Government Analyst. It gave 6 dwts. 12 gr •. of gold and 
1 dwt. of silver. 

SILVER-LEAD MINING. 

The quantity of silver-lead ore produoed was 63.116'92 
tons, valued a.t £322,007, being a decrease in quantity and 
value of 26,645·64 tons and '£250,553. 

The decrease is principa.lly owing t o the temporary 
stoppage of the Tasmanian Smelting Company's works i.IJ. 

April, followed .by tbe temporary closing down or the V,," 
Det and Hercules Mines. 
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The principal producers were:-

Aft. ZeeiL(u,. 

Mt. Zceban (Tas.) Company... .. 
Zoehan-Montanft Mi.ne... .. . . .... . 
Zoohrm-Western,Limited ... 
Zoohan-Queen Mine ... ... . .. 
Si lver Queen Extended Mine 
Oonah Min(' .............. . 
SilVN King Company .. . 
"'Iol"onoo Company ... ' .... . . .. 
Watt's Section ..... . ........... . 
Austral Valley Company .. . 
Zochan Rell Company... ... ... 
~tion l064-M ... ... ... '" ... . .. 
Virtoria-Zf'ehan Mine ........ , 

"'ntml..lnian Smelting Oornpany (Ba l-
strllp's) .... " .......... " ..... . 

'Syh-c~tet Compa ny ... ... . .. 
New Mt. Zeehan Company 
Colonel North Company." .. . 
&etion 1816-M ..... . 
S('ction 1914 ... . .. 
T.L.E .............•.. 
&>ction 184G .. . 
Nubeena Mine ........ , ........... . 
South Coffi3tock Company ... . .. 

M t. nIl/Hill S. 

1.'008. 

«22 
3572·63 
1054;17 

234 
514;75 

4553 
93 

2809 
60·76 

276·58 
94·30 
63 
29'2G 

1590 
50'50 

089·37 
320·47 

67·06 
20·30 
30·21 
15'15 
72·90 
22 

Comet Company .. , .. , ... ,., , ... "... 8327'11 
West Comet CompallY .. ,., ... 22U'35 
Herculel) Company", ... . ..• ,. . .. 12,964 
Adelaide Company... ... ... 50'14 
And(>rson's ... '.. . .. ... .. . ...... 20 

}(o,,.tlfry . 

l·"illl;'O!-.t' Company... '" . . . 
'I'ru;nwnian Copppr Company 

Mt . /I'a r.relt. 

North Mt. Farrell Company ... . 0. 

Mt . Farrell Company ... '" 
Murchlaoll River Company 
MA cintoRh Mine ........ , .. . 

1649 
7610·71 

3825 
196·85 
279·15 
88 

Value. 
r 

51,910 
46,456 

8413 
813 

2115 
10,064 

797 
31,989 

621 
1204 

744 
478 
271 

1703 
26! 

1076 
958 
292 
205 
122 
151 
860 
242 

5116 
1171 

51,447 
655 
255 

6034 
25,245 

31,796 
706 

4545 
1122 
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Ze~han District .- This district. has experienoed a period 
of great depression, owing to the low price of metals, the 
temporary clo2ing 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 wer~ 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 
sl.andstill ; tradespeople became alarmed j and a deputa· 
tion was sent to Hobart to interview the Premier and ask 
him to consider 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 t.he 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 authorisi ng a 
loan of £20,000 to the company. 

The Zeeban-West.ern , Limited, has sunk its shaft a 
further depth of 200 feet, and is now down 1000 fe.t, 
having boon subsidised by the Government to t he extent 
of £3000 upon the expenditure of an equ al amount by the 
('ompany. The company bas applied for a further sum to 
enable it to drive at the lOOO-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 
€'xpenditure of a comparatively sm all sum of money would 
determine whe ther or not the lodes on the Zeehan field 
exist at a depth. 

The Mt. Zeehan (Tas.) Mine and the Zeehan-Montana 
l\lines continue to be the largest producers on the fie ld. 

Florence Mine.- During the latter part of the year the 
mine became flooded at the bottom level through striking 
a heavy fl ow of water, and operations had to be confined to 
the lodes above w-ater.level, the boiler-power not being 
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sllfficient to contend with the water; This, add.ed to the 
stoppage of the smelters, caused the output from the mines­
to be very considerably restricted. 

f)/wda, Di8tNct.- 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
Rned 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 foot below No. 3 level the lode was exposed, 7 feet 
wide, with 18 inches to 2 feet of galena. 

.Jl t. Read DiBtrict.-Hercules Minc.- This mille sus­
pended opera.tions temporarily on the 15th May, owing to 
the closing down of the Tasmania.n Smelting Company's 
works and the difficulty of getting at the zinc-blende are 
in the mine, caused through a subsidence. The company 
I'esumed operations again early in July, and has been 
working continuously since. 

Ro.ebery Dittrict.- The Tasmanian Copper Company 
ha.s been opening up its zinc-lead sulphide mine. 

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

The Colebrook Company completed its smelt,ing plant, 
but was compelled to close down after a very short run, 
owi ng to the grade of the ore mined and the low prioe of 
rupper. 

Mt. Farrell Di'trtct.- 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 mi ne 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. 

lI'ort/,-H"tStfrll. Distl'ict.- The Magnet Silver Mine pro­
duced 5170-28 tOilS of are, valued at £30,349. The ontput 
from the mine was restricted owing to a strike, which 
occurred in the early part of the year, 

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

Northern and Southern DistI'1ct.- The Devon Mine 
raised 60 tons of ore, valued at £870, employing seven 
men, 

The Rounq Hilt Mine raised 65 tons of ore, valued at 
£360 ; seven men employed. 

COPPER-MINING. 

The total quantity of blister copper and copper ore pro­
~uced was 10,018-15 tOllS, valued at £609,651 j being an 
mcrease 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. lld.; 18,355 
ounces of gold, va.lued at £78,008 15s.- a tot.al value of 
£681,070 17s. 4d.; being a decrease of £233,496 lOs. on 
the previous year, The amount paid III dividends was 
£210,000. 

Prospecting has been chiefly centred in t.he Mt. Lyell 
Company's group of mines- to the North Lyell section­
where satisfactory progress has followed their labours. 
Sinking ill both shaft;; 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 ch3.moors, the necessary crosscut.g for 
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prospecting, ventilation, and other purposes, are being 

llrosecuted. 

Developments in keeping with the va.lues on the higher 
levels have been firmly established in the Nos. 23 and 24 
stopes of the 1000-feet level. The lastmentioned stope is 
situat.ed about 250 feet north-east of the main shaft, where, 
io a. southerly direction for & length of 170 feet, rich born­
ite has been carried through a.nd still continues in the 
face. Beyond these works this level is practically intact, 
Clnd with that of the 850-£oot, whose stopes 18, 19, and 20 
nrc still really on the ground-floor, may sa.fely be said 
to comprise the reserve stores of the mine. To facilita.te 
dupatch an electric winding hoist, capable of raising 
30 tons per hour, together with a. compressor of 2400 cubic 
(eet 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 
state those remaining will produce some 700,000 tons more 
of this class of ore. after which unL1erground 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 tim!: and capital to the 
development of their property, which is situated in the val­
ley between Mts. Lyell and Sedgwick. At present a sub­
st.antial 2-ft. wooden tramway is being laid down to COD­

nect. the mine with a like gauge on the Mt. Lyell Com­
pany's aervice, whicli, when completed, will permit of con­
signments of copper-zinc and silver-lead ores being pr~ 
pared and made marketable for outside competitio~. 

The Comstock Copper Mine adjoins the foregoing pro­
perty, and has had several of its adits extended and other-
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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 
"r the Mt. Lyell West have been practically idle through­
ou t the year. 

At the Lyell Extended a prospect.ing shaft has been 
sank 50 feet, and at t his depth driven a like distance on 
~xceptiona.lly rich copper clays that arc still receiving 
attention. 

Darwin.- The Thompson P.A. and Darwin Syndicate 
have each done serviceable work all 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 al1 of these cases, furtber 
trials will hereafter be allotted to each and all of them. 

Mt. Bal/our.- 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 1st February, 1907, to the 31st December, 
1908, the Murray Bros. raised 501 tons of copper ore, 
yalued 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. Id. 

This shows an increase of 177'80 tons on the previous 
year. 
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The statist·ics for the year were: -

Orf' \\011. Milleril employed. 
Tons. European. Chinese. 

Northern a.nd Southern 
Division ... 

North-E&Stern Division .. . 
Eastern Division ....... . 
North-Western Division. 
Western Division ... 

89'95 
~857'l5 

331'60 
1107'19 

134'91 

4520'80 

Considering the very dry summer, 
mines were idle for want of water, 
satisfactory. 

33 
696 61 
256 33 
402 
103 

1490 94 

when many of t.he 
the ' output is very 

,Yorthfr", and Southef"lt Div',ion.- The only mine worit­
ing in this Division during the year was the Shepherd and 
Murphy Mine, near Middlesex; 89-95 tons of t in Ofe weTe 

obta.ined, and 33 men employed. 

Xorth·Easlel'n Division.- The Briseis Tin Mine2, 
Limited, has been the largest producer, with· l046'i3 tons, 
and has distributed in dividends £60,000. In aJditl.ou 
LO its original property, the company is engaged in rennv­
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 118'95 tons of 
ore. 

The Pioneer Tin Mine ra.ised 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 produoers were: -

South Mt. Cameroll Company 
Purdue Tin Mine .. . ....... .. 
Dorset Bucket Dredge 
Ringarooma Bucket Dredge 
Argus Mine .............. . 
Garibaldi Company ... ... . .. 
Gladsw~c Bucket Dredge .. , 
New Aberfoyle Company 
Mus;el Roe Company 
Scotia Mine .. . 

Tous. 

95'65 
87'05 
61'55 
53'30 
40'05 
28'25 
16'8 
8' 95 
7'55 
6'70 

h'astt'rn M iJU'I!J D jvision.- The Anchor Tin Mine raised 
1 ~9'68 tons of orc, employing an average of 95 men. 
During part of t he last quarter the mine was idle owing 
to the drought. The company has entered into a.n agree· 
mcnl 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. 

W,.teN" MilLing D ivision.-Heemskirk.-Very little tin 
bas been raised from this field. 

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

North-East Dundas.- Renison Bell Tih Mine.- The work 
done during the year was mainly upon the hiB slope above 
the Emu Bay Railway-line. Sluicing the decomposed 
lode-capping, from which marketa.ble are h~ , been WOll, 

1 
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was continued for & oonsiderable portion of the year during 
the period water was obtainable. The total sales of this 
detrital ore have DOW reached a.bout £6000 since sluicing 
waa started. As work proceeded up the hill the material 
became much harder a.nd deeper, frequently requiring 
blasting out; but the larger portion after water had been 
brought upon it by nozzle became fria.ble and easily broken 
up. This was then run through the sluice-boxes and 
dressed for market. While trea.ting 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 
I hol''e are fully 1000 tons of this high-grade ore at this 
spot uncovered. Some ·2 tons of slone, which will a.ssay 
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 Eml' 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 ri.ch deposits have been discovered' and 
the district promises to add very materially to the tin 
output of the State in the future . . 

The A~istant Government Geologist. has been spell ding 
some Ume on the field, and has prepared a very extensive 
report upon the tin ore-deposits. 

North- JV tst,..ru .11 ining DivisiolL.- The Mt. Bischoff Tm 
.Mining Company has raised 930 tOllS of tin ore, and has 
paid a sum of £36,000 in dividends. The total quantity 
of tin orc produced by tbis company is 67,493 tons, and 
the total amount paid in dividends is £2,160,000. 

The Mt. Bischoff Extended Company bas erected its 
lO·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 \Varatah Alluvial Company has raised 14 ' 60 tons 
of ore, employing 5 men. 

Whyte River.- The Mt. Cleveland Company has erected 
a J O-b<!ad battery and conoentrating 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 61,067'75 
tons, valued a.t £51,907; being an increase of 2156'75 
tons on the previous year. 

The raisings at the different collieries were:-

Colli.·ry. TOil'" A "f'nt.~(, I'ulllix'r 
of men t·IIIV1oyed. 

Cornwall 37,098 84 
Mt. Nicholas ... ... 18,441 60 
Tasmania·n \V allsend ... 2499'75 20 
Mt. Cygnet ... 1333 2 

Spreytou ... ... 851 5 
York Plains ... 652 2 
Woodbridge ... llO 2 
lIIamatha ... 60 2 
Jubilee ... ... ... 23 3 

61,067'75 180 

The prin~ipal 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 ~·.ndfiy Colliery has changed hands during the year, 
a.nd is now held by the Tasmanian Wallsend Colliery Com­
rany. Mr. R. 11. Stoke., late of the Stockton Colliery, 
New Soutb Wa.les, is in charge, and t·be mine is being 
opened up in a. very systematic ma.nner under his manage­
ment. 
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IROlf OR)). 

The quantit.y of ore mined by the Tasmanian Iron Mines 
at Penguln was 3600 tons, valued at £1600; 12 men 
employed. 

This was the only mine at work during the year. 

WOI.FRAM ORE. 

The output of wo]fram ore was as {oHows: ­

TOil !'!. 

Sb.epherd and Murphy Mine, 
Middlesex ...... 

Ben J...omond Mines ... ... . .. 

BISMUTH. 

0'90 
3'93 

4'83 

Valut'. 
.t: 

62 
276 

.£338 

The Shepherd and Murphy Mine at Middlesex obtained 
3'75 tous of bismuth from its tin are, va.lued a.t £462. 

SCHEELITE. 

This mineral has been discovered on the south coaat of 
King Island, on a. reward claim t.akan up in the names 
of A. T. Winterbottom and M. Parer. The lode is stated 
to be from 12 to 20 feet wide, the wall. well defined, and 
there are 200 feet of backs. There is a plentiful supply 
of wood and water, and a good shipping pori within half 
a. mile. The lod~ is said t-o carry, in Mldition to aheelite, 
considerable quantities of molybdenum, bismuth, and 
ta.ntalum. A bulk assay of the ore, made a.t 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. 

BARYTE8. 

The presence of this mineral in appreciable quantities 
haa boon brought into prominence by Mr. W. H. Ta.ylour, 
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wht) is engaged opening up a clean reef or deposjt on & 

llort.h-eastern flank of Mt. Da.rwin, from where be haa 
obtained exlensive bulk samples that ha.ve merited the 
app roval of intercolonial investors who are at present 
interested in the property. 

From American files it is ga.thered that some 89,000 
crude tons of barytes were disposed of some 12 month. 
ago for, approximately, 277,000 dollars. 

On Boward's Plains, within a. mile of the Mt. Lyell Com­
pany's Office, Mr. W. H. Wesley has obtained a reward 
sectiolJ for this mineral. It is stated to be a. la.rge a.nd 
very rich deposit. 

SLATE . 

A deposit of slaLe of good quality has been discovered 
011 King Island . This is now owned by a. company ha.ving 
a working capital o( .£3500. 

I 

BUCKET-DUEDGING. 

The only bucket-dredges in the State 
enga.ged dredging for tin ou the Ringarooma. 

are those 
River. 

The Dorset lJucket-dredging Company, No Liabil'it1l.­
This COlllpa.11Y obtained 65'55 tODS of tin ore and 58'95 
oonoes of gold j 20 men employed. 

R1nf/ll1'fJ011U1 JJuc!.-el -dredgimf/ Company, No Liability.-
53'30 tons of tin ore and 89'90 ounces of gold were 
obtained ; and 17 men employed. 

Tllf~ Gladstone J'ill De'tJelopment Company, No Lia-­
b1lity.- lS·SO tons of tin ore, a.nd 28-40 ouncee of 
gold were obtained during the first half of the year; 
16 men employed. The paddock having been worked out, 



!. 

~ I 

i 

the company has been waiting for a flood to enable them 
to oomove the pontoon lower down the river. 

1'HB following Return !thOle. ,/,,. QUfHllifg (IIUI ValliI- oj Mine,.al 
Pr,Hiuct'Tor lM Stnte nf l'alfmnn;rt tlm'ill. , II", ) I'flr ending :1ht 
Decemher, 1908. 

Mineral. 

Gold· ....... ... .......... ..... ozs. 

Silver-lead Ore ............. tons 

Bli.!lter Copper t . ......... " 

Coppcr and Copper Ore ... " 

Till Ore ............ ........... . 11 I 
Iron Ore ......•.............. " • 

Cool .............. . ............ " 

\Volfrslu ................... .. " 

Oi ~ lIIuth ...... ..... ........... " 

Qu&utity. 

57,085'124 

63,116'92 

8833 

1\85' 15 

4520'80 

3600 

61,001'75 

4'58 

S'75 
I 

Value. 

£ 
242,482 

322,007 

(i03,063 

6588 

421,580 

1600 

51,907 

338 

462 

I 
Totul·= ·· .. ···:·_,I _____ '_" ____ £_'_1_,6_5_0_,0_27 

• Flnt" gold, including I.ro1d cOlltalned in bll8ter COppel' and silver.lea4 
bullion. 

t Value of }!'(lId rleductt'd. 

GEOLOGICAL AND MINERALOGICAL. 

During the year the Government Geologist has exam­
ioed aDd prepared reports 00 the goldfields of Lisle aDd 
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 

~.~. IIL-________ ~~ ______________________________ ___ 
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neld, 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 assistanoe 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, 
a.nd vein-typee, are discussed and treated in a way which 
aims at exhibit ing the intimate connection existing 
bet.ween general and economIC geology, and stating and 
elucidating numerous problems and facts connected with 
the deposition and occurrence of ores. The results are not. 
only useful at t he present time, bu t, will be of value also 
in the fut.ure as the development of the mining fields pro­
ceeds. 

It is satisfactory to be able to uote that the survey 
bas 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 
fosler a.nd 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 Jal1;e 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 stili 
lu.rk unseen. 

! u 
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This track may possibly, in the future . develop into a 
through route to the Gordon to Macquarie Harbour. 

INSPECTORS OF MINES. 

The three inspectors have sa.tisfactorily discharged their 
duties in the districts severally allotted to t,hem. Their­
reports are appended. 

-M I N IN G :\fANAGEHS ' EXAMINATION. 

The anllual examination of candidai:.cs for mining man. 
agel's' certificat.es 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 effo~ were­
unsuccessful. One bore only was put down 218 fee~. 
2 inches. 

MT. C.OIERON WATER-RACE BOARD. 

The report of the Board is appended. 

DEPAnnIEN'l'AL 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, Registra.r of Mines,. 
\Varatah, 1·iu J. Lonergan. removed ; and the tra.nsfer 
ot E. Rule. 

REVENUE. 

The net revenue for the yea.r amounted to £20,311 $5.,. 

being 8. decrease of £4483 48. 7d . on the previous yea!". 
This amount does not include the sum of £2454 70. lId. 
deposited as survey fees with applications for leases. 
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CONCLU8roN. 

In conclusion, I desirE' to thank officers of the Depart. 
mental staff for the loyal a.nd efficient manner in which 
they have performed the duties allotted to them. 

I hav~. &c .. 

W, H WALLACE, Secretary ior Miu ••. 

"b~ Hon. DONALD CAMPBELL URQUHART, 

Minister for Mines. 

~ l 
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DIAMOND-DRILLS. 

StlLtnnt!llf uf JJ"ork done '031. ... 1 Deremher, 1908. 

Year. Locality. 

No. I DJOI,' .. 

DirectilJlI of 
HOI'e. 

1882-a H.,ck Creek-For Gold .................................... 1 Ye",;c,,1 
1883 LeJ'roy- For Gold .................................. ......... 1 
1884 TurletulI·-For Coal. ................. .............. ... .... .. 
18t-(O LOlIgford · For Coal ................. ..... .......... ...... I 
1886-7 Hu.refidd E!o1l:ttte- Fur Cultl ............................. . 
1887 Curdiff Claim, Mount )11tIcollll- For Caul. ......... .. 
18t18 KiUymoon Estutf>·- For CooL ............................. ! ::g-,9 Seymour-For COttI ......................................... 1 

1890 i Bt!ftcolisfieid (PIUEIlIX G.M. Co.) - For Gold .... .. . 

1890 I B~nsfield (~1l8t '}'u..Olmauiu. 0.)1. Cu.}- For Gold 
lSOI 1 Sprmg Blt.y- fOI' Cou.I .................................. .. 
]891 llavenMlale- For Coal .............. . .................... . 
1891-21 Btt1~k River, Pr088t!r'S Plains - For ('oal. ............ .. 
189'2- 3 Ldi-oy (Oet-I) J.kad Sllldieatc)-For Gold .......... .. 
1893 ufroy (Eust Pinafore Co.)-For Gold ........... . . .. 
1895- 6 SalidRy-Por ('oal ........ ........ . . ... .............. .... .. != t Blue Tiel' (Anchor Co.)- Por Tin .................... .. 

1901-' Lhl.lldaff~For Cou.I. ....................................... .. 
1902 I Recherche (Cutttmarttn Co.) - For Coa.l ............. .. 
1003 I Ditto (Moss GII"'II Co.)-For Coal .... ..... .......... . .. 

1908 Sorell creek:r:::L~~::~.l.~~.~~:.::.::::::::::::::::1 

No. • DRILL. 
1882 Beal'onsfield-For Gold . .. ... .......................... ... 

i\hU'gHlili. - For Gold ................... ........... ........ 1883 
1884 Guy Fti.wkee Gully. nettr Hobart For COttl.. .... .. 
1885 Mtt)uhi,fe Estute, near Pingu.l- For Gold .... .. ... 
1886 Curr ViIIli., !lCAr Launl 'estlln For Cllul .. ........ . ... 
181l6-7 Wanttuh (Mount Bi~whoff'Alluviul r.M. Co.) For 

Tin .... . .................................................. 
1887 WI1Tlt.ltth (Mount Bischoff T.M. Co.)- For Tin .... 
1887 Ditto ...... ...... . . ......••.. ...... ...•.... ............... 
18M8 0101 Bf'uch- For Coal ............. . ...... ......... ........ . 
1888 Cu.mplluiu- For Coni ....................................... 
1888 Hichmond - For Coltl ... ............. " .. ........ ... .. ...... 
188U Bl1ck Creek-For Gold ............ ...................... .. 
IH91 Mucquarie Phtins - For COIlI.. .... ....................... 
189/ Jeru~111em-For Coal ...... ............. ........... .. ..... 
1892 LI1I1~loh Purk For Coul .................... ......... ... 
1893 Sout lfJort - For Coni ............................. ... . ...... 
1894 Ztwilnn (TI1SlIlllUiu Crown S.M. Co.)-For Silver ... 

1902 Edeu- Fur Coal ........ .. .... ..................... .... ..... 
1902-3 Fttrm Cove-For Coal ............................. ...... 

TOTAL .............................. ......... 

Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
DiLto 
Ditto 

Ditto 

L>itto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Hitto 

Ditto 
Ditto 
Ditl0 
Ditto 

Horizontul, 
undergrouluJ 

nitto 
Vf'rtil'bi 

Ditto 
Ditto 

Ditto 
Ditto 

Horizontal, 
ullrlt'rground 

Verticill 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
nitta 

Horizonml, 
underfroum! 

\,prtica 
Ditto 

. .. 

No. of 
BUlu. 

7 

• I 
2 
I 
I 
I 
5 

4 
I 
2 
4 
I 
4 

9 

Tutal Dist,lIu."t) A\'erage cm,t pel 
Bored. (001, iuc:lmuve of -----1. t..bo~r.nd Fllel, 

foot. £ 1', d. 
la30 0 10 9 1011 0 5 :J 
401 0 ~ 6 

1585 0 , 01 
725 0 6 5 
562 0 17 lIt 
504 0 4 7.1 

2'266 0 7 8! 

'81 2 0 2 
9iH 0 14 9. 
9~7 0 6 10· 
114 0 II I i 
M;4 U 6 II 
97U 0 15 9 
311 0 10 3 

21ao 0 11 ~ 

876j 0 9 II 

3 1044 0 7 4 
2 956 093 
2. 6H7 0 7 Ii 

I 
I 21M Not. obtaitra.blc 

~ --1-'- :.!o, 1;;;;-1 
, 

I 68 No record 

I 546 0 15 I 
1 612 0 5 6 
5 1397 0 5 6 
1 571 0 5 4 

7 1548 0 ti lj 
7 841 0 II 8 
I 53 0 7 8 

I 593 Abt. 0 10 9 
I 600 0 7 71 
I 500 0 5 It 
4 787 0 8 51 
2 989 0 4 5j 
1 344 0 4 91 
4 1249 0 5 31 
I 612 0 5 3 
2 319 1 0 21 

2 566 I 0 71 
1 571 0 6 6 

44 )2,766 

AggrPgate number of bores ........................ 101 
Toml distance hored .. ...... .... ......... .......... 32,901i feet 

W. H. WALT.ACE. Secretary for Mines. 

W 
W 
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No.1. 

RETURN showing tl,e Qualltii.1J /Iud VnlueDf Gold WOII during 
tI,,~ Years 1880,1881,1882,1883,1884, 1885, 1886, 1887. 188~, 
1889, 1890, 1891, 1892,1893,1894, 1895, 1896, 1897, 1898,1899, 
1900. 1901, 1902,1903,1904,1905, 1906, 1907, and 1908. 

Year. 

1880 ...........•........... ·.·· ... ··· .. ···· ··· 
1881 ............. . ............ . 
1882 ......... ... ............... ······· .. ···· .. 
1883 .....•............... ···· .... · .. ······· ·•· 
1884 ........................ · .... ·· .. ··· 
1885 ............... .. ..... · ...... · .... · .... ··· 
188B ............. .... ...... · . 
iSS7 ... ........................... . ........ . 
1888 ............... . ...... ........ ......... .. 
1889 ..................... · .. ···· .. ······ .. ···· 
1890 .......................... ............. . 
I~I...... ..........•.... ... . .......... . 
1892 ..... ........ ..... ...................... . 
1893.................. .. .... ......... .... . 

::~!::::::::::::::::::::::::::: ::·:::::·::.: :: I 
189B . ...... ....... .. ........... ·.·· 
1897 ........................................ . 
1898 . .......... ....... · .. ·• · .. · .. · .. · .... ···· 
1899 ............................ ............ . 
1900 ..... . .......... . ... ············ · .. · .. ·· .. 
1901.. .................................... .. 
1902 ................................ · .... ····· 
1903 ..................... •.••. ....... ··· .... . 
1904 ........................................ . 
1905 ....... ..... .. .• •. 
1906 : ..................... ···•· ...... ········· 
1907 .... .. ............... ···· . .. · .. ··· .... · .. 
1908 .. ...... ... .......... ............ .... . 

Quuntity. 

ozs. dwts. 
52,595 0 
56,693 0 
49 ,122 6 
46.577 10 
42,339 19 
41,240 19 
31,014 10 
42,609 :1 
39,6 10 19 
32,3:-12 ]3 
20,510 0 
88.789 0 
42.378 0 
37,687 0 
57.873 0 
54,964 0 
62,.=.9 1 0 
77,131 0 
14,233 0 
83,992 0 
81,175 0 

*69,491 0 
*70,996 0 
-59,891 0 
*65,921 0 
·7:-1,510 10 
"60,0"23 8 
-65,354 5 
*57,085 2 

Val lit-!. 

£ 
201,297 
21B,901 
187,337 
176,442 
IBO.40' 
155,309 
117,2flO 
158,533 
147,154 
119,703 
7.i,8SS 

145,459 
158,917 
141 ,326 
217,024 
206,115 
237,574 
296,660 
291,4!}6 
32i ,545 
31B,220 
295,176 
301,573 
254,403 
280.015 
312,380 
254,963 
277,607 
24'1,482 

" 
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TONS 
IJiagra.nt · showing Total Quaniu'yfJ.vaJl1Rof Coal mised in TasnUUlla (hlTil~1t1uyert ,:sJ88()~ 

~ 
~ 
~ 

~ 
(;0000 

~ 
ssoOo 

'" 

PhdQ Algraplu:d ·by .MlIl-iui. Gowmll1Mi Pn.nlir litl/JaIi lhslIIa"'i, 
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No.2. 

RETURN HllfHII;71fl tit,. Qual/lily alld Value ot GoaL rai~,d d"Titl{l 
tJ.~ Year, 18841,1881. ]882,1883,1884,1883, II-cS6, 1887, 1888, 
1889, 189u, J891. 18 2, JR93, 1894. 1895,1806,1897, IB98, 1890, 
1900, 1901, 1902. 19113, 1004, 1905, 1906, 1907, u7Id 1908. 

Year. I 
I 

15 :::::::::::::::::' ::: ::::::::::::::::::::::1 
1883 ........................................ . 
1881 ............................ ........ .... .. 
1886 ...................................... .. 
1886 ........................................ .. 
1887 ........................... . ........ . ... .. 
18118 .... ... ...... ... .. ..................... . 
1889 ........ . ................................ .. 
1890 ....................................... .. 
1891 ....... . .................................. . 
18112 ..... . ................................... .. 
1893.... .... .... ...... .... .. ........... .. 
189' ...................................... ... . 
18\1.; ....................................... .. 
11106 ...... ............. .. ................. .. 
1897 ................................... .... .. 
1898 ........................... .... ........ .. 
1899 ........ ............ .. . ............ .. 
1800 ...... ...... . ..................... .. 
1801 ..... .............. ...... .......... .. ... .. 
1802 ........... .... ............. ... ........ . 
1903 ...................... . .......... .... ..... . 
1!IOt ......................................... .. 
1905 . . ................................ .. .. . 
I~ ..... ....... ..... .•.•.....•.... 
1907 ...... ................................ .. . 
19"8 ....................................... . 

Quantity. 

TOIiIl. 

12,219 
11,163 

880'3 
8872 
719' 
6654 

10,391 
27.633 
41,577 
36, · 00 
511.5 19 
4:J,256 
31\,008 
34,693 
30,499 
32,A98 
4l,90~ 
42,] 913 
47,67M 
42.11011 
50.633 
45,138 
48,86:JI 
49,069 
61,l 1t9 
51.993 
52,B95{ 
5R,BOI 
61,067~ 

Value. 

£ 
10,998 
10,047 

7923 
79_6 
6475 
5989 
9352 

24,870 
31,420 
33,1130 
45,467 
38,930 
32.407 
27,764 
24,:199 
26.1511 
33,523 
33,757 
38,256 
38,349 
44,227 
8B,451 
.H ,5S3 
41,709 
51,942 
44,194 
"",962 
50,057 
61,907 

],053,226 902,072 
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No.3. 

RETURN 8horciug the Quantity alld Valn, 11 Tin e:rport,d from 
Tasmania durin,q thl' Ymrs 1880, 1881. 1882,188:1,1884.,1885, 
1886,1887, 1888, 1~89, ]890,1891,1892,1893,1894, 1S95: 1896z 
1897,1898,1899, 190(), 1901. 1902, 1903, amI 1904, compilea 

from Cwdmm, RetUTn6 otl/g, alld Tin Ore produred during the 
Year.. 1005, 1906, 1907, and 1908. 

------~,--------~------

Year. 

1880 .............. ••.......... ...•.. ... ... ... 
1881 ....... .......••...... ................. . 
1882 ................................ . ........ . 
1888 ...................................... , ... 
1884 .................................... . .. . 
1885 ........................................ . 
1886 ........................................ .. 
1887 ......................................... . 
1888 ........................ .. ............. .. 
1889 ............................. .......... .. 
1890 ......................................... . 
1891 ......................................... . 
1892 ..................... ... ...... ........ . 
1893 ......................................... . 
1894 .......... ................ . ..... ......... . 
1895 . .. .......... ............... ......... .. . .. 
1896 ......................................... . 
1897 . ................ ..................... ... . 
1898 ....................................... . 
189n ....................................... .. 
1900 ......................................... . 
1901 ............. .. ....................... .. 
1902 ... .................. .............. . .... . . 
1903 ................................... .. 
1904 ... '" .................................. . 
1905- ................ .. ".. . .... ... . 
1906- ......... .•........ .. ............. ..... 
1907- .................. ... . . .......... . 
1908'" ............•.......................... 

Quantity. 

Tons. 
3954 
4124 
3670 
4122 
3707 
4242 
3776 
3607+ . 
3775* 
3764 
3209, 
3235 
3174 
3128+ 
2934 
27261 
2700 
2423+ 
1972 
223PI 
2029 
1789+ 
1958* 
2876lll" 
2171t 
3891 t 
4t7:.:!t 
43421 
4520: 

94,0361 

Va.Iue. 

£ 
341,736 
375,775 
861.046 
376,446 
301,423 
357,587 
363.364 
409;853 
426.321 
344,941 
296,368 
291.715 
290.01l3 
260,219 
198.298 
167,i61 
159,036 
149,994 
142.046 
278.323 
269,833 
212,542 
237,828 
300,098 
255,228 
362,670 
557,266 
501,681 
421,580 

• Tin Ore produced: Customs htt.ving cea!led to issue Return8. 



5cm 

TONS 
.Dwgram Sll.OWll1!J lolal Quo~li(y'll. Value ofTm expodedJ'romJasfTUlI7ia dUI"Ylgtli-e years 1880-1:)04 and Tin are flJodll£n:l d2lTing tlte yean; IJ05 a/Ui; 1!J08 
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No.4. 

aElUJlN lliomjnp lite Quol1tii.v miff Value of Silver.l.enA Or. 
prndurtd during the Y'(I'" 1888, 1889, 1890, 1891, 1892, 1893, 
1894,1~95, 18P6, 1891, 1898, 1~09, 1900, 1001 , 1902,1903, 1904, 
1905,1906, 1907 , and 1908. 

1888 
1889 
1890 
1891 
1892 
189~ 

1894 
189~ 
1896 
1897 
1898 
1899 
1000 
1901 
1902 
1903 
19t14 
1905 
1901) 
1907 
1908 

Year. Quantity. 

TODd. 

417 
41~ 

2003 
48\0 
9326 

14,302 
21,004-
17,980 
21,167 
J8,364-
15,!320 
31,5191 
26,564 
28,774 
46,480 
42,4~ 

51,138 
76,270, 
87,1171 
89,7621 
63,116" 

667,38310 

Value. 

£. 
5838 
7044 

26,487 
52,284-
45,502 

198,610 
293,048 
175,957 
229,660 
200,167 
188,892 
250,331 
279,372 
207,228 
218.864 
192,492 
203,702 
246,R88 
462,443 
572,560 
322,007 

4,379,871 



Ko.5. 

RETURN ,hawing the QuarllilJl and Vallie qf BL;,ltr Cnppel' 
produced during the Y~ar.~ 1806. 1897, 1898. 1899. 1900. 1901, 
1002, 190a, 1904, 1900,1906,1901, and 1908. 

y..,.. 

18!l6 ...•.•.•...........................•.... 
1897 .... •...... . .. ........ ...... ....... ...... 
1898 ...... .. ......... .•.... •. ............... 
1899 .. ... ......................... ........... . 
1900 ........•.....•...... .... ............... 
1901 ...................................... .. 
1902 ............. . ........................... . 
1908 ...... ............ .. . .. .............. . 
1904 ........................................ .. 
1906 ................................. ... .. . 
1906 ........ . ............................... .. 
1907 ....................................... .. 
1908 ........................................ .. 

QUI\ntlly. 

Ton,. 
41t 

4700 
.955, 
~o98 
9449 
99~1 
77'5 
6684 
8871 
8610 
8708 
H247 
8888 

94 ,923 

• Value of Gold cont.ln~ detlucted. 

No.6. 

Value. 

£ 
12'5 

a22,~f)() 
4011,668 
735,:3(15 
9Oi,288 
871),625 

·462,iiH 
-478.Q23 
-582.040 
·704,2:;7 
-862,444 
-S32,6SJ l 
-608,063 

------
7,171,830 

H H.1'U RN ,howing Qurmtit,lI and Value ql Copper ftfalte exported 
durin!! Ihe Yl"al',4' 1902, 1903, 1904, 1905, 1906, 1907, alld lQoa. 

Yett.r. 

1902 ... . ....................... . ..... ... . 
1!lO~ ...... .............. .. ......... .... .... .. 
1904 ........................ .......... .. ..... . 
1905 .......................... ....... ..... . 
1906 ............................. . .......... .. 
1907 ......................................... . 
1908 ............ ........................... . 

Quttntity. 

TOilS. 

2500 
3727 

Value. 

£ 
50.112 
8:3,624 

1---------
6221 133,736 
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No.7. 
Rl?'l'UfiN 1f/1l"t1"i~lg till' Quanlitl/ and Value 0/ Copper Or, 

pl'u,j"red tlm·jug [hi' Yntt" 1800. 1897, 1898, 1809, 1900, 194.H, 
1902, 1903, 1004, WU5, 1906, 1907, mui 11-08. 

~------,----
Year. 

18\)f' ......... .. ............................ . 
1897 ........................ .. .............. .. 
1898 ......... ............................... . 
1899 .................. .. . .. ............ ..... .. 
H!OO ............... .... .................... . 
1901 ... ... ..... ..... ....••. ..... ...... ... ..... 
11-1 12 ...... .............. ... , ....... . ........ . 
1903 ............... .. ............... . 
lOOt ................. .. .. .... .............. . 
1005 ........................... ... .... .. 
1906 ............................ ...... ..... . . 
190i ... ... ............. .... ...... .... ...... .. 
190~ ................................ .. ..... .. 

QUl1ntity. 

Toni. 
a. 
16 

304 
1095 
4221j 

11,221 
5994 

102 
104 

11501 
2~a4. 

7SSt 
1185 

Va.IUfl. 

£ 
1020 
2250 
8128 

26,888 
63,(\89 

130,412 
65,270 

790 
16.0 

62,989 
12,480 
36,975 

6588 
1----­

29,199 • 8,914 

Ko. 8. 
flE'l 'U RN Hlllm:i ,t{} flie Quantity (md Y"llIe of' IT'1n Or~ pru<iuct'd 

duri"q flu Ytfl.O 1897, 1898, 1899,1900,1901. 1902,1903, 1904, 
1905,' lOOt;, 1907, ami 1908. 

Yt'ttr. Quantitv. Vl\lue. 

Toni. £ 
1897 ........ . ................................ . 894 812 
1898 ... .............. ...... ..... . ............ . 1598 1598 
1899 ...................................... .. 3577 3474 
1900 ........... ............................ .. 5375 5995 
1901 ......................................... . 612 417 
100-2 . .. . ..................................... . 2386 1076 
1903 ... ........... .......................... .. 5980 2905 
1904 ......... ... ..... ............... ... .... .. 6840 2975 
1905 ........................................ .. 6300 2600 
1906 ......... ............ ................... .. 2600 1100 
1907 .......... ........ ......... .. ..... ....... . 3000 1150 

3600 1908 ............... .. ..... . ......... ......... , __ _ 1600 

42,762 26,701 
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No.9. 

RETURN ~/U1Winq thf Qwmtity and Value of A~bedn6 prod,u:ed 
during the Year8 1899, 1900, 1901,l90Z, 1903, 1904, 1905, 1906, 
1907, and 1908. 

1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
19Q8 

Year. 

........................................... 

Quantity. 

Tons. 
200 
128 
46f 

Vtllue. 

£ 
363 
113 
45 

1--------
3741 521 

No. 10. 

RETU R.tV 8Jwwing the Quantiil/ and Value of IV nltTllm produced 
during tilt' Year.~ 1899, 1900, 1901. 1902, 1903, 1904. 1905, 
1906, 1901, and I 908. 

Year. 

1899 ......•...•....................•......... 
I 

1900 ... ...... •..••....•........ . . . ..•........• 
1901 ....................... ....... . .... .. .... . 
190'2 ... .................................... .. .. . 
1903 ......................................... . 
1904 .............................. .. ........ . 
1905 ...................... .... ............ .. 
1906 ....................................... .. 
1907 ..... ...... . .............. .... ........... . 
1908 ......................................... . 

Qutlntity. 

Tons. 
31 

53t 

151 
32/ 
19t 
40t 

41 

Va.lue. 

£ 
99 

2058 

1147 
2371 
1465 
4411 

338 

liO 11,889 

.. 
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No. 11. 

RE1'U RN ' }l(Jwing til t' Q:umtitg and Value of BimJuth produced 
durnlg the Yea1'81004, 1905, 1906, 1907, and 1908. 

Vesr. Quantity. VtLlue. 

--------- -- - -- _._---
1904 
1905 
1906 
1907 
1908 

£ 
.......... ......... ..................... 16 cwl. 15 
................... .. .... ... ............ at tons 800 
........... .. ................ ' .... ..... 6 cwt . 24 
..... ... . .... ........................... 3~ cwt. 27 ................................. ... '13t ton8 _ _ __ __ ~~ 

8 tons t c;wt. 1328 . 

No. 12. 

RETURN ,howing th.e Qlumtily oj Silver-Lead and C~r Ore 
trm,"/ted jor period 25th June 10 3ht lJecemLer, 1896, and ht 
January, 1897, to 3lBt December, 1908. 

P roducts. Yield. 

=' 
0,. 

Smelted. Silver- Hlieter • r..ad Matte . Copper. Silver. Gold. Lead. ... Copper. 
Bull'n. 

--- -- ------ -----------
I Tons. Tons. Tons. Tons. Tons. Oze. 0 ... TOM. 

1891 20,02ttH - 2417-trr 123,;j~b 7a,P5l .707 
18117 9O.773l 347m 237H ~ 334,349 16,485 
181Jto 170,933 4992 4783 606, 123 24,41S 
lsnp :l75,'l39 2295 8463 89,.., 8362 1,080,657 27,61 5 
I !JO(l :W3,113 4817 9449 9341 1,216,036 26,255 
1001 :iM,528 1839 1)982 60 9880 800,311 21,7 17 
1902 411 ,736 6825 7727 2882 8841 1,674,816 24,719 6654 
1003 390,032 7560 6683 3413 8094 1,gs:},l58 26,238 7529 
1904 433,!l66 8311 8265 1,896,134 26,H09 77M 
1905 400,578 942-.1 8f.i1l 8500 2,075,431 26,469 9086 
1006 479,175 9380 )0\7(8 8618 2,160,405 24,086 g800 
1907 472,M8 10,690 8248 8145 2; 147,120 24,531 10,000 
1008 4.l(),145 7181 883 ' 8723 1,6b4,350 ~,U08 6860 

.-
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No. /3. 
R ETU RN :JlulllJinq the A veroge Nlt/nber ot Perl101u engaged;1l 

Mininq dU1'ing lite Year,i 1880 ff) 1908 iI/elusive. 

Year. Number. Yeur. Number. 
----/---- ------ ----1880 ............. . ...... . 1653 

3156 
4098 
3818 
2972 
2783 
2681 
3:J6J 
2989 
3J4J 
2868 
3219 
3295 
3403 
3433 

1895 .................... . 1881 .................... . 
1882: ................... . 
1883 .................... . 
1884 ............. . 
1885 .................... . 
1886 ...... .... . ......... . 
11:187 •••. ••••••••• . •••.••• 
1888 .................... . 
1889 .................... . 
1890 .................... . 
189J ............... . ... . 
1892 ............... .. .. . 
189:1. ................... . 
1894 .......•••......... . 

J896 .. .................. . 
1897 ........ •............ 
J898 ................... . . 
1899 .................... . 
1900 .......... •.. ........ 
190!. .. .. ... ........... . 
1902 ........... . 
1903 .........•........... 
1904 ....... . 
1905 ............... .... . 
1906 ............ ... ..... 

1 

1907 .................... . 
1908 . .............. ..... . 

---

4062 
4350 
4510 
6052 
6622 
70:l3 
69:!;l 
5934 
6017 
6194 
6581 
7005 
7516 
64()6 

No. 14. 
RE1'URN showing the total Area uf Land and Numher ()f"~S'luir'e_ 

JWldJl v( Water applied for dllring thf' YeoI' eliding 31st 
.Decf'7llher, 1908. 

_A_P_:_];_~_~_~/_~_n'_· _1 Sl~~~~~!·ds. l~rea. 
ACrI><.i. Buri un, .sulphate 1 ... 80 

Coal ............ ... ......... 10 2'100 
Copper. ... ............ ...... 79 3645 
G,den. . .......... ........... 5 I 210 
Gold ................ 104 1374 
Iroll............... ............ 2 15 
Leud .......................... 1 40 
MillefttllO........... . ......... 110 5037 
Phosphate Rock ... .. ... .. 5 :!2 
Sil,e'-........ ... ..... .. ..... . 23 /

1854 Tin. ... ....................... . 181 3777 
Wolfrulll '" ................. 3 84 
MtL<'hinPfY Sites ..... . .... 5 20

14
4 

Dredging CJu.ims. ......... 15 
W u,tf';:-right~ ulld Ease-
-~............ W _ I 1~ 

'fOTAL ............ 643 :i39 -- 18,6114 
-------_.L.. __ . __ -'-___ _____ _ 
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No. l i5. 

I N h r and Area of Lea.'fes H ETU R N :lllOf!Jing I 'Aye to'~dinUg'~qt"t December, j 908. durmg tile ear . , 
;:JlJued 

Mineral. Numbflr . Sluiceheads. Aroo.. 

--·---I---·---
A
---- ----- - cres. 

Antimony . ... ... .. ......... . 3 
Asl1e~to~ .................. .. . 1 
Cool ...... .. . ... .. . .... ...... . . 6 
Copper .. : ........ .. .. ..... . 
Gold .......... . ... . ........ . 

43 
86 

Iron .. .... .. ........... .. ... . 6 
M ineru.ls .••••...... _, .. _, ..•. 12-2 
MttngtJ.nese ........ . " ..... .. 
Silver-Lew:l ............. . 

I 
30 

Shlt/"" ....................... . 7 
Ti ll ........................ . 235 
Zi uc- Leud ...... . ............ . 1 
Mttchinery Sites ......... . 
l\1 iu iug Easements .. . . . .. 
Dredging Clu,ims ........ . 
Wttter-righ ts ............. .. 

8 
30 
22 

138 

739 

489 

489 

240 
10 

852 
2627 

946 
270 

614' 
63 

2233 
899 

5759 
40 
53 

J05 
255 

50 

20,546 
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No. 18. 
R8TURN ,howing lite Numlm' and Ar,-a of' Leases Iteld IInd/'1" "The Mininfl Ad, " in fmce 01/ 30IIi Junf' in Year", 1901 to 1903 

inclusive, and on 316t December, 1903, 1904, 1905, 1006, 1907, and 1908. 
----,----,---,-----,..- --- ----

, In force un 1111 foree lin III force on In forct' 1111 i In fOn'e on In force 011 l In force un In ",rce on In force on 

Nature of 
Lell8e. 

tOOl. I 190-2. 1903. 19Oa. 1904. IOI..J.:). 1006. 1001. lOOd. 
30th June, 30th June, 30th June, 31st Dt:cembcr. :Hst DeCt'mbe .. ,:Udt D~mber'13I8t Dt:cember, 31st De4!., 31st Dec., 

No. 1 AI'eY. I No. 1 Art'a No. Area. No. 1 Area. I No. 1 Area. , Nil. I Arell. No. 1 Art·a. No.1 Area. NOI.I Area. 
---.-,-, 1-- 1- 1--1- 1--

Acres. 
For )1iuernl~, 1 13881 60,865: 106:1 

Silver, Tin, 

Acres. 
45,399 

& . 
For Cottl, 

Stille, 
S ha le. &c. 

For G t, ld 
Dredging 

Clllims 
Milling 

Ellsemf'nts 
Machinery 

bites 
Wntt>r-ri~hs 

;\Iineru.l 
RIlII Gold 

551 7566! 52 7819 

566~ 6091 4251 4166 

I 

2671 1318 3001 1091 
f'lIUiI'C-

1

1 8luice-
Lauls hauls 

9WI 

66 

3101 

299 

Acrc~ . 

40,0681 826 

10,7671 M 

31171 243 
15 

34 

1.)141 281 
s lui cf'. 

hw.ds 

Arl'e8. 1 I ACI·cs. 
33,326 868 33,824 

911 9 471 7546 

2W5

1

222: 
124 29 

225
1 

391 

146J

I
346 

siuic{'o. 
heod. 

2268 
469 

234 

1495 
..duic6-

hetWs 

l\ cI·es. I I Acres. I I ACl'es' l I Acres. 
9441 34,:.125 1307 4ii,036 1844 05,047126944,099 

45 

IQ5 
51 

45 

7185 

2087 
119G 

28:2 

2511 14n 
sluicl'­

heads 

35 

1G7 
91 

47 

6025 

1836 
2027 

298 

3911 1606 
lfluicl'­

heads 

451 79621 451 8745 

2221 2671 / 111 
79 1494 64 

1344 
916 

75 436! 88 453 

4901 1978'1 
sl uice­
h('ads 

331 138 

51111003 &: 
2000 

sluice­
heod. 

~ 

-

.. 
"" 

-
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No. I Y. 

R E'J'U liN ,Imwing 1M Ammmt~ pai.d ;11 O";ide,,,llf hil .II hung 
Omnptmil'l during Iht Year tmflino 31..1 /)"('l!mhf:7', wos. 

--I --- -
Minell. Dividend!! . 

£ Ii. d. 
Copper ......... .. . ..•.... .. . ..... ... , 210,000 0 0 
Gold .................. .. . . ........ ... .. . .. 
Till ...... ...... ......•..... ............ 126,291'1 0 0 
8ilver .................. .................. 11 ,462 0 0 
Co.!... . .. .. . .. . .. .................. ..... 906 u 0 

TOTAL ......... ......... £:l48,fi66 0 0 

- -- --

No. 20. 

llBTUil-'Y . Iulle/Jlg the totui Amount of Rellll, FeeJl, ~''''f rt'rl!i1'ed 
by fh~ Mi1lt~, D"partuwnl durmg the Year I!lldmg 3bl Det,,.,,,ber, 
1908. 

H .. d of Revenue. Amount. 

£ •• d. 
Rent of .-\ urifprou~ ll.oti Minent.l L~lId ... ..• . _, _,. ' •. 18,987 19 0 
Fees, ditto ditto ............ ......... ..... ....... ..... 1378 4 d 
Survey Fees ......... .... ...... ... .. ......... .. ..... .. ... 2454 7 11 -------

'I'OTA.L .................. ....... .. ...... ..... £22,765 10 11 

-

~o. 21. 

RETURN "ltU/D;uq tlte Mining Compalli.e. r~gu/~red 
Year ending 311ft J)«etnh,.,., 1908. 

ciuriPly 11t~ 

N umber of CODlplillie~. Capita l. 

11 £106,850 

10 additioll to the al>ove. 14 Agents lor Foreign Companies .nd 
5 SyudiCH.tes, under 60 Vict. :-Jo. 51, wer .. registered . 

. 



.£ 1-WOfJOO 
j)iagrant .'1/urwin . .r;t.iuAnnlla/ /lallll' ofMlilcm/.rfl.Meta1srais('d ill lasmaFli.a. fmflv/880-nns . 

I --i ~oaOQO 
~ ... -- --

"00.000 -- - -- -- - f 

i ;wfJ.OtJU -- --r ---e--. -- _. 
I:J(J{J,(}()() e-----1-- -- 1-' --.- - --+ 
:lIlflOOOlJ c-. --1-- i-- .. - ~-

/7mfJOO 
~ - +- -i--io- --+- "---

!.§!!!!Jl!!!!.. - -_. -- f-- ---

1/;00.000 1---- ----- ~ 

tt L100.{J()O CRAND TOTAL-t- I 

J ,- I--- '---'ValJJ£ £29,01/,264. I r--
1.J,wa~ I I I --~- f---1-----1---r i 
IZOD.OOO - --I-- .=r-llno.noo I -- -

~ 

I/O~/I(JO 1-- - .. - e--- e----

t~ /--- 1--t--- ----- t -

,(J().{}(JO l-! 100.000 I--

t--

+--t E;Q(}.QOO r-- t-- ._-1---. -i-- r-- I 500.000 -
I--

r--

1 I--
'IOO.{)()(} -:;-,-, 

1880 s 18~O .S 8 ." l~OO 1 4 .5 8 

Photo AI.'JI-ap/lfd qy.ld!n·y"j/ (.ow-nmml Pri.ntn llolxut 7iv.",aIilIl. 

Scm 
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No. 22. 

HJi.TflRN I!lllOwing Qua1ltif.1J llnd Vallie tit Afinf'1'rd" and Aft'lau 
rll;,.~d in '1 a.<t11U1nia /rom 189tj to 1 ~'O8 il1cltllifJl!. 

M i Ilel'al or 111 t!tal. Quantity. 

-------------1-----
aold ........ ............ . 
~ilyf;'r-lH1d Ire .. . _ .... ......... . 
Blitltl'r Copp .. ' r ..... . ......... .... . . 
Cnppt·r :\1 ttttc ........ _ 
('.0ppl'r HIla Copper Ore .... . ... . 
Tin .................................. . 
Iroll Orf> .. ..... ....... . 
(;",,1 •.•.•....•.•...........•.••.. 
Wolfnt."1 . ..... . ... .. ............. . 
Bi!llluutb .................... . ..... . 
A~lJe!'ltos ......... ..... . . . 
UnenumerHted prior to 1894 ... 

'l'oltd ......... .••... 

1,587,;61 oZ.</;, 

667,383 t OIl.'I 

94,923 11 

6227 " 
29.199 " 
94,086 ., 
42,762 " 

1,053 ,218 _, 
170 ,_ 

8 " 
374t ,. 

Vallie. 

£ 
6,273,158 
4,8i9,371 
7,771 ,830 

188.786 
"6~;914 

9,010,761 
25,;01 

902,072 
11.889 

1328 
521 

31,988 

£~9,of1,284 



REPORT OF THE MOUNT CAMERON 
RACE BOARD FOR THE YEAR 
31sT DECEMBER, 1908. 

WATER­
ENDING 

8lR, 
8th April, 1909. 

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

llepail's.-That part of No. 13 flume, between the spot 
where Cascade Creek is picked up and the outlet of No. 1 
syphon, a di,stance of about 6 chains, was overhauled and 
put. into 116 good order as was possible under existing oon­
ditions. The best of the planks from the remainder of Nb. 13, 
which was replaced by a raoe cut into the solid , were use<t 
for this purpose ; but the whole flume was in such bad con~ 
d.ition as to render any IMtiug repairs out of the question. 
The Cascade Creek is Olle of the best summer supplies on the 
fuce, 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 fiume were wrecked 
by the heavy flood. in February, 1007; this has been made 
good. 

Alteration3.-No. 13 flume, from the outlet of No.1 syphon 
downwurds has been l'epJaOOd by a race cut into the solid. 
This was an expensive work, owing to the steep cross-section 
of the country, the number of large floating boulders, solid 
rock, and the proximity of the old flume. The new race is 
very ~olid and satisfactory, and disposes of trouble at that 
plaC€ for all time. It was necessary, if reasonably possible 
to keep the water going during the cutting of the race, and 
greut cure had to be exercised to- prevent damage to the 
Hume 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 
new race without much delay. He had started operations 
from the lower end to prOVIde for such an emergency as far 
as possible. • 

Iten.e~s. 

NQ. 4 Syphon.-This work, corrlmenced t he previous year, 
was completed. in June last. The piped are 30 lDcbes In 
diameter, made of mildsteel p:lates 5 feet wide and t inch in 
thickness, single riveted, and coated with a mixture of 
asphaltum and ooal tar. The column is 31:l9 feet in length, 
fitted with 13 3-inch ball air-valves and two scour-valve6. 
The joint6 a.re a combination of slip and flange , the genera.l 
design being that four pipes are slipped together, the two 
end pipes having flanges on the outer ends. Two such eeo­
tions a.re 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 
llltake about 66 feet j fall between intake and outlet

h 
7.5 feet j 

pressure and discharge boxes are made of wood . T e column 

• 
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is laid on a different site from that previously proposed, 
giving a better pressure, and allowing the length to be shor~ 
aned by about 540 feet, and the diameter by 3 inches j logs 
about 1 foot in diameter and oS 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 J'j chains at the outlet 
end. 'Tho new sl'pholl was designed to take water from 
No. 1 dam, as we I as 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, nnd 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 made 
similarly to those for No.4, but will be 27 inche~ in diameter. 
The length of the oolumn will be 4131 feet; difference of level 
between pre&sure and discha .. ~e-boxes, 15 .• 1') feet: and the 
greatest dCfth below race-bottom at intake end, 82 feet. The 
column wil be laid and fitted with val"e.,; similar to No.4. 
A differcnt course has again been selected, giving a stnif,?;ht 
run sounder ground, and better facilities for junctioning 
with the race at either end, with an lllcrease of only n few 
feet in the length of the column. About 4 chnins of race 
had to be cut at the intake, and 1 chain at the outlet end. 

Other Syphon Pipes.-Syphon pipes Nos.!. 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, howcver, 
they have not given much trouble, but are now "howing signs 
of corrosion, and a few bands have been put on where bursts 
have occurred. 

So. 6 Syphull.- This pipe is 2503 feet in length and 36 
inches ill diameter. Frequent bUI'sts ha\'e 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, but with cOllstant care 
and attel).tion we hope to be able to keep it in repair for a 
couple of years. 

F'lumin03.-0ut of 23 w-ooden fiumings, 12 have been 
replaced by earth and rock cuttings and embankments, and 
made permanent I leaving 11 still to be done, as already 
informed in preVIOUs reports. Th€t3e flumings are in a very 
bad condition, and must be cut out or replaced by earth and 
rock cuttin~s as soon as possible. It was hoped that the 
revenue dert\'ed from the sal(' 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. 

llaintenaltce and Manage11lwt.-The Board has been as 
economical as poosible during the year, and has boon able to 
reduce the expenditure by £341 1&. 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 Gs . 7d., being a decrease of 
.£:307 t3s. 2d., as compared with tIle prevIOus year. 

Statistics for the year are as follow~:-
Average per week of claims supplied, 12. 
Greatest number sup~lied in anyone week, 16. 
Total number of heads supplied ;- . 

Under fixed or cash scale ........................ 42t 
Under royalty or credit scale ............ 1978 

Total 20151 

Tin ore raised for the year :- Royalty scale, 28 tons. 
12 cwt. 1 qr. 17 Ibs.; Fixed scale, 16 tons 8 cwt·. 
Total, 45 tOlis 1 qr. 17 lbs. 

Average number of men employed per week, 23. 
Total receipts for the year :-\Vatcr sold fixed scale, 

£47 lOs. 3d.; water sold, ro.ralty scale), £589 4s. lOci.: 
other receipts, £12 lIs. 6d. Total, £ti49 6s. 7d. 

Expe'nditure.-Coot of maintenance 

Salary and wages ............... . 
Repairs to sypbon pipes ...... .. 
H.epairs to Burnings ._ ........ .. 
Tra v,eIling expenses ............ .. 
Stores and tools ................ .. 
~tationery and printing ....... .. 
Insurance ............................ . 

No. 13 Burne, repairs and devia-
tion ......................... .. 

No. 4 syphon (6 Edw. VII. 
No. 23) ................ .... ......... . 

NONo5 3Ir~~ ... (7 .. Ed.~:~~I: 
Comfletion of overflow chan-

ne at intake ............ .. ...... . 

and management:­
£ s. d. £ s. d. 
483 ~ 0 

42 14 9 
3 8 0 
8 19 10 
8 3 5 
I 13 I 
360 

546 9 I 

304 7 4 

2873 2 6 

560 12 5 

15 13 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 78. 6d. 

W. H. 'VALLACE1~ Chairman. 
W. H. TWELVETltEES,} 
EDWAHD L. BALL, Members of the 
JOHN SIMPSON c. Hoard. 
SAMUEL HA WK"S, 

The Bon. the Minister for Mines. 



MINE MANAGERS' EXAMINATION. 

MARCH 24TH, 1908. 

SUBJECT- M1NING. 

1. A mine ;has ~n opened ~p to a depth of 150 feet and 
th~re IS a. dall,Y flow of 30,000 gallons of water J of which 
i 18 ma~tng In the sump. What size of pump would 
\'Vu put, In to allow openmg up to a depth of 500 feet? 

hat SIze of shaft would you requir4~? Show by 
sketches holY you wo~l~ place the pitwork in the sbaft. 
Assume varIOUs conditIons. 

2. Des.cri~ in detail the method you would ad0'(lt for signal­
Itng. ~n a shaft at present 500 feet deep, 9nd which, in 
additIon to an o1l;tput of 100 tons R day, hdS tn be sunk 
100 feet a year In wet ground. 

S. A lode, dip a~)Out 60 degrees, varies in width from 3 to 6 
feet. and IS. paya.ble throughout. Describe how you 
would stope It out, and at what vertical distanCEf; apa.rt 
you would place your levels-

(1) 'Vith good standing walls· 
(2) With bad standing walls, ' 

4. Describe ~he s~fety .ap:pliances you consider necessary in 
connec~lO~ With wmdlng from mjne~, and how you wou~d 
test wlndmg-ropes and connect them to winding-engine 
and cage, 

5, A ~rive. on a lode is timbered ,with 12-inch timber; a stope 
16 bemg brought up belQW It. Bow would you pick up 
the Ievel-

(1) In good ground; 
(2) In heavy ground. 

Give sketche:;, 

6, Descri~ the. various ma~hil}es and appliances used in con­
nect!on .Wlt~ the ventl l.ahon of deep mines, and method!; 
of ~hstnbutln~ fresh all' to the various working faoos. 

7. Descnbe the dIfferent methods of driving in running 
ground. 

8. Describe, with sketches, u rock-drill. 
9. Describe the. ordinary explosives u..sed in mining, and for 

what sl?eclal purposes would you u.se each and what 
precautIoll8 would y.on take in using them. ' 

10. 'Vhat wl?uld you consider. the mOElt economica l method of 
removIng ~,opo,OOO cubic yards of Qverburden 100 feet 
deep/, conslstmg of partly. decomposed basalt oontaining 
boul<ters up to a ton weight? Describe the methods 
and the plant you would use. 

ll. Descr.ih;e the me~ho;ds Ilnd appliances used in a hydraulic­
slUlcmg machme. 

l2. You &,·e t'equir~ t~ work a. deep alluvial g<>ld lead with 
much wat.er In .It. Descnbe, with sketches how you 
would set about It, ' 

53 

Sl1BJECT-ORE-DRESSINO AND SAMPLING. 

1. De6cribe a canva,s table, What are ite advantages and 
disadvantages ? 

2. Compare a jaw-breaker with a. gyratory-breaker. Which 
would you prefer, and why? 

3. Describe a system of sampling from the faces of a quartz 
mine to the t.ail-race, to obtain the value Qf the ore in 
the mine, to test the different appliances 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 pa,·ticles through the 
gangue. 

5. Bow WQuld you sample a shipment (Jf 20 tons of black 
tin? 

i. Describe in detail a machine for treating coarse sand 
containing 5 per cent, of-

1
1) Iron pyrites; 
2) Galena; 
3) Cassiterite; 

and state what percentage of the conten~ you w-:Juld 
expect to save in each case, and what weight of concen­
trates you would obtain from 100 tons treated. 

SUBJECT.-SURFACK W{JRK. 
1. Give sketch design of a trestle bridge 30 ft>et high for a 

train of mine trucks. 
2. Give sketch plan of an ore-bin to hold JOO tons of quartz. 
3. Give sketches showing pit-head gear for a self·dumping 

skip in a vertical shaft. 
4. In desiRnin~ a water-'pipc for a :power scheme, do you 

consider It wise to hare large ptpes at the top of the 
column and smaller ones at the bottom? 

Give your reasons in the following cases :_ 
(a) A column everywhere nnder a low head j 
(b) A, say 30' column, for first 200 feet under 60-

feet head, and for last 1000 feet under head 
rapidly increasing to 600 feet. 

5, Bow would you make comparisons betwoon the motive­
powers for machinery of a large mine in a loca lity where 
fuel is fairly cheap and inexhaustible! and water-power 
may be obtained at consider:tble initIal cost? 

6. Two steel plates, each i-inch thick, are la'P-jointeci and 
riveted together by two rows of i-inch steel rivet6 the 
:pitch being 3 inches, and the rows 1i inch apart. 'Vhat 
I.S the least pel·centage 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, 
wha.t 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 wei'J;!;ht on the end {Jf the 
lever just balances an increase of one pound pressure in 
the boiler? 

9. What would be the indicated horse-power of a single­
cylinder high-pressure steam.engine having a cylinder 
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20 inches, in diameter by 36 inches stroke: revolutions gg fber nunute; av~rage presaure throughout the stroke' 
. per square meli? What brake horse-power would 

you expect from the above engine? 
The I.ow~1' end of a water-pipe 600 yards long from a reser_ 

VOIr ~8 under a he~d ~f 115 foot. For the first, 'Or 
Uppel, 400 yards thIS pipe has an internal diameter of 
~ In?hes; at ~he lowel' end of the pipe a jet 11 inch ' 
~n dIameter dlScl}a rges 227 gallons per minute. What 
us. the smallest diameter of the lower 200 vard" of th pipe? . ,.,. e 

SUBJBCTS.-ARITnMETIC", MENSURATION, AND MINING AOCOUNTS. 

1. Find the value of 

(3* - 2!) + t of f 
21 + (f+ i) ~ 

, and express the result as a decimal. 
2. Two cog-wheels work together, one having 360 tooth and 

th,e other 100. If t!J.e firs~ revolves 20 times in one 
mj mute, how .many times will the second revolve in an 
lOur? ~nd If the latter turns a drum wh'Cl66 circum­
feyence IS 5 feet, how many miles of thread will it 

. wlJld upon the drum in a working~ay of 11 hours? 
3. Fmd the number of tons of firewood contained in a stack 

~f . the following dimensions :-Bottom length 90 feet 
~ mches j top length. 45 feet 9 inches: height J 10 feet. 

.lD 5-feet.l,;ngthsj reckoning 50 cubic feet. er'mn ' 
4. FlJld the dl':ldend on £~894 13s. 4d., at Is. as. in th'e £ 
5. Four men dig a tl'ent;h m 151 days, working 10 hours per 

day each. SUPPosing them to have worked 8 hours a 
da.~b how many days would they have occupied? 

6. De~n e th~ books and for~ of accounts which you cou­
.s~der desirable for controlling the receipts and distribu_ 
hon of stores. 

7. Name .. d~scribe. and give illustrations of the nccounte and 
statIstICal I'eturn~ which a mining manager might be 
expected to seud m monthly to the head office. 

SUBJECT-MINING GEOLOGY. 

1. Explain briefl.y the various theories which claim to account 
for the filImg of metaIJiferous veins. 

2. Define the terll1&-

Zone of Oxidation· 
Vadose Circulation'· 
Barysphere. ' 

?i~e the chief ores of silver, lead, copper, and zinc 
eXlstmg at dept.h and those usually met with near the 
surface, a~countmg for the presenoe of the latter 

3, DeSCrIbe bnefly the development of methods f' tI 
recovel'y of faulted veins. and illustrate PI'~~t..d~; 

. methods by an ~xample. 
4. GiVe: any examples of .secondary enrichment you know f 

. With your explanation of the occurrences. . 0 , 
5. Glve

h 
any ex~mples ,You can of the effect of wall-rock 

t e metallIc contenu, of lodes. on 
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6. What do you understand by the terms slickensides and 
fiucan, and what class of vein do the;, usually indicate? 
Give examples

i
' or give examples of banded structure 

with your exp anation of its formation. 
7. Describe any system of deep leads with which you are 

acquainted, and discu&:; the probable source of metallic 
contents as a guide to explOItation. 

SUBJECT-MINING SURVEYING. 

1. Describe the usual methods of aSQertaining horizontal 
distances in surveying. 

2. Give field not€e of the survey of a mine with a. main shaft 
and two level!, as required annually by the Mines 
Department. 

3. In selecting a theodolite, what would be the principal 
poinUi; of construction to which you would pay atten-
tion , and how would you test thf'm? . 

4. Describe carefully the adjustment of the transit theodoIik. 
5. Describe the level, and the precautions you would take 

in using it to ensure accurute 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 IO-chain curve include an angle of 1200. 

Shew how to set the curve out by offscts and deflection 
angles, giving the necessary calculations. 

8. In a certain traverse, it is impossible to measure the 
lenJ?;ths of two sides not contiguou::;. but their bearing .. 
and length.s of other sides and bea.rillg::; are obtain.ed. 
Shew how you would obtain by latitude and departure 
the length of the sides and area of figure. 

9. Describe any method of ascertaining the True Meridian. 

SUBJECT- MINING LA w. 

All questions are required to be answered. 

1. How would you neutralise the fumes arising from an 
explosion of nitro-gl;voerine which cannot be effectively 
disposed by ventilatIOn? 

2. How should cages be covered for protection to pe1'60l1S 
ascending or descending shaft? 

3. At wha.t angle should ladders be pla.ced in a shaft for the 
convenience of miners? What ~pace should be allowed 
between the rungs of such ladders j 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 01' 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 granted since the inception of 
the Board of Examiners for Mining Managers' CertificateJ are pu b. 
lisbed in accordance with a Tcsolution I?IlSS00 at the Intersta te 
Conference of Boards of Examiners held m Melbourne in March 
1906:- . 

SERVICE C~rtiji('ftt(,Jt of Competency granted hy the Board 
'!I Examiner8. 

No. of 
Certi6cati!. Nallle, Date of 

Certificate. 

---1- ------------1------
1. 91 

.2. 92 
3. 92 
4. 92 
5. 92 
6. 93 
7. 93 
A. 93 
9. 93 

10. 94 
II. 94 
12. 94 
13. 95 
14. 95 
15. 98 
16. .98 
17. 98 
18. 98 
19. 98 
20. 99 
21. 99 
22. 99 
23. 99 
24. 1900 
25. 1900 
26. 1901 
27. 1901 
28. 1902 
29. 1902 
30. 1903 
31. 1904 
32. 1904 
33. 1904 
34. 1906 
35. 1906 
36. 1906 
37. 1907 

nlt.vies, Joseph 
Ruffon, Gen, DonHld 
Sinclair, Ueor.l!e Pf'tiee 
Heighwtty, Juhll Felton 
Irvine, Pett'r 
Dtt.nit·l, Johl1 
Marshtt.II, John Henry 
Atl.rOD, Gtt.briel 
Webb, George 
Ptt.yne, John Greayes 
Wesley I Wi Ilitun Hen ry 
Andrews, Thomtts 
Hi(:hu.rds, Moses .fobu 
Richar,!p, Stepllfm Eddy 
Stnh~, Joseph Thomas 
~lcCrtl.ckl1n, John 
!-leery, Luke 
Curru.in, Corneliu! Heury 
Clerk, Frederick Mulcolm 
Cru.ze, J ohu 
Tilley, George Reynolds 
Hooper, Thomas Martin 
Vincent, Thomas 
Brown, William 
R08f'WHrne, David Davey 
Buddon, William 
Yt'l1tI'S, Alevander 
Irt'iand, '\1ark 
Woolcock, ,John 
Powell, Robf'rt William 
Muir, John JtLmes 
Moyle, John 
HidJey, John 

. Brough, DIlHit·J 
Ut'rrill , SH.llluel 
Barkt'r, GCIl .. ge 
Wisch, John n. A. 

28 Sep. 1892 
'18 Sap. 1892 
"8 Sep. 1892 
28 Sop. 1892 
28 Sep. 1892 
29 Mar. 1~93 
29 Mar. 1893 
29 )1tLr. 1893 
29 Mar. 1893 

3 Apr. 1894 
8 AI>r. 1894 
3 Ar'. 1894 

17 i\ p'. 1895 
5 Nov. 1800 

20 Jon. 1898 
20 Jan. 1898 

5 Mar. 1898 
13 Ap'. 1898 
14 Apr. 1898 
25 J u.n. 1899 
17 Ap'. 1899 
17 Ap'. 1899 
11 Ap'. IR99 
9 Jan. 1900 

I 4 Oct. 1900 
1 Mu.r. 1901 

29 flp'. 1901 
22 .1 p" 1902 
23 Sep. 1902 

5 Mu.y, 1903 
2; July, J90' 

5 Dec 1904 
12 Dec. 1904 
23 Apr. 1906 
23 Apr. 1906 
24 July, 1906 
6 Nov. 1901 
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COLLTERY Certificate6 lif Competen.cy granted by Hoard of 
Examinf'T'8. 

No. of Date of Clallb of 
CertUicate. Name. Certificate. Certificate. 

----- ------ -----
I. 92 Brain, Austin Lionel Bell- 28 Sep. 1902 First elMS 

tlet 
2. 1907 Wallace, Archibald Camp- 23 Apr. 1907 Second chlss 

hell 
3. 1907 Williams, Thomas James 8 May,1907 First class 

CERTIFICATES of Competency grantl'd by the Board qf 
Examinn-x. 

No. of Cer- nate of ClaSA of 
tificale. Name. Certificate. f'"t'rtlflcate. 

---_ . -- ------
I. 92 DUllstan, Alfred John 28 Sep. 1892 First clasl\ 
2. 92 EktlOrg, Beujamin Pher- 28 Sf'p. 189-; Second class 

'on 
3. 92 Hill, Charles 28 SPp. 1692 ~f>Cond class 

•• 92 Booth, John Hobert 28 Sep. 18»2 ~tlcontl class 
5. 92 Sw.plt'ton, ;\1 ichliel 28 ~I'P' 1"92 &>cond clas8 
6. 92 Lewi~, Philip 28 Sep. 1892 ~ecOIlU class 
7. 92 Hlt.uion, Christopher 28 Sep. 11'<92 Second class 
8. 92 WilJilt.lUiiI, Luke 28 Sep. 1892 Second class 
9. 92 Mu.calldrpw, HIHold 28 Sep. 1892 First cluss 

10. 92 Harris, \Villilitfi 28 Sep. 1"92 First clas!! 
II. 93 StapletOld Michl1el 29 .\hlr. 1893 Fir~t class 
12. 93 Hanlon, hri~tophtlr 29 ~hi.r. 1893 First cll1ss 
13. 93 Potier, Jost'ph Matthew 2U Mar. 1893 First cla8s 
14. 93 Hilder, :\It'red 29 Mar. 18P3 Second class 
15. 93 )1u.uhews, Peter 29 ~1ttr. 1893 Secont! cllt.sS 
16. 93 Riclulrtls, Stephel' 13 Sep. 1893 First class 
Ii. 94 Braill, Aul<tin Lionel 8 Apr. 1894 First class 

Benllet 
J8. 94 Thorpe, WalteT4 3 Apr. 1894 Spconrt cllt.!ls 
19 95 Willil:lll1s, Luke 17 Apr. 1895 First clllss 
20. 96 Levings, J oi'eph Henry 6 May.18D6 First dass 
21. 99 GOOllall, 'fhomas Charle~ 14 Apr. 18!19 Second class 
22. 1900 Scbloe~iloer, Rol~rt 19 ~tHy ,1900 First class 
23. 1900 ~ icholls, Charles Bt>rres- 19 -'lay,190U First chtss 

turd 
24. U}UO Stile, \Villhll11 Rotwrt 19 ~1ay,1900 Secolld class 
25. 1900 William.!', Hichard 19 .\1tL~',I900 Sp.cond class 
26 1900 McPeltke

S 
John 1 Aug. 1900 First clllSS 

27. IYOI SH.\\'yer, a!'ii 20 Feu. I!JOI Pirst ClllS6 
28. 1902 Pro\'ilS, John I :t2 Apr. 1902 First ell1SS 
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ceRTIFICA7'ES '1 Cmnpetency-col.ti"lIed. 

No. of Ge". / 
tiflCllt6. Nllme. DatI'! Ifr 

CerlifiCltttl. 
Cla88 of 

Cerlitlcllte. ---1-·----- - ------
29. 1902 
30. 1902 

31. 1902 
32. 1902 
33. 1902 
34. 1902 
~5. 1903 

36. 1903 
37. HI03 
38. 1903 
39. 1903 
40. 1903 
4\. 1903 
42. 1904 
43. ]904 
44. 1904 
45. 1904 
46. 1905 

47. W05 
4S. 1!)O5 
49. 1905 
50. 1906 
51. 190fi 
52. 1906 
53. 1906 
54. 1907 
55. 190i 
56. 1907 

57. 1907 
58. 1907 
59. 1908 
60. 1908 
61. 1908 

Bird, Hob/oft Chii'holm 
Bl'igg~, Williulll AlbfHt 

Johu 

22 Apr. 19021 Spcolld class 
2~ Apr. 1902 S,'cond class 

Bltrtlett, Willialll IIenry 
Phceuix, Willittm 
Wri,Zht, J-Iprbert E. 
Cruze, J 01111 

Wa.II,'r, Hichnrd Fitz­
arthur 

22 Apr, 191,2/ t;,'colJd cltLss 
22 Apr. 1902 Second clitss 
22 Apr. 1902 Second elllss 
30 Apr. 1902

1 

~(.t~ond cluss 
5 aluy,1903 First class 

5 Muy,1903
1 

First class 
5 .MtLYl I90:1/! Firi'lt elllss 
5 i\1&),,1903 First clas!! 
:> MtLy,I903 First class 

12 Aug. 1903 Fir .... t clas8 

UrickJnJl, Ht-'ctor' Gordoll 
Bark!:'r, Hegilluld Fredk. 
Villct'nt, TIIOIllUS Henry 
Crittendon, Jl:I.Iues Henry 
WpstOIl, Eustace Morinrts 
Clark, Lindesay Colin 
Mltrtin, F.dward Ptttrick 
Herman, HYIllan 
.Murray, Hussell MervYIl 
:\lore, Georgi! Allan 
BCllmil:lh, William Abru-

httm 
Andrews. Th,.mAs J. 
Hitchcock, WilHam E. 
Smith, George Oliver 
Rockett, Hildreth P~ytoll 
Htdes, Hiehurd Chillllttn 
DelJellhtLlll Art1ur John 
Coote, Chttrles Edward 
Marks, Oscar SidlJey 
PIll""' , Be"lIHrd Fredk . 
MolillP, Arlhur Howttrd 

Pritchu.rd 
illacu.rtuey, Ross Keuneth 
Williams, Th )mllS James 
Hooke, Arthur W'arller 

I 
Adu.ms, Oliver Linley 
Seal, Leonard Presl,'y 

31 Aug. J 9031 l~irst cla~s 
17 Feb. J904 First cJu.ss 
2!:l A)JI'. 1901 Fil·.~t clail's 
29 Apr. 1904 Firl'!t cja~s 
14 Oct. 1904 Fil'l't clalol ' 
3 Jail. 1905 First cltt.8~ 

1 .Mtty,1905 Sel!OIu/ clttSS 
I i\hy,1905 Fir.~t chtss 

18 Jul",1905 First class 
23 Apr. BlOB Second clai'l 
23 Apr. 1906 Second Cht8S 
28 JUlle,1906 First clu.~8 
18 Ocr. 1906 First cltt8s 
8 )'1Hr.1907 First. cltL~s 

23 Apr'. 1907 StlCOIH J class 
23 A Pl', J 907 First cluss 

2:1 Apr. 1907 First class 
8 May,1907 First cltL.~s 

18 Mar, IH08 Fir::st clt\s~ 
25 A pro 1908 1 Fir~t clU88 
19 Nov. 190s1 Fir~t class 

SIR, 

GEOLOGICAL SURVEY OF TASMANIA. 

REPORT OF THE GOVEHN~lENT GEOLOGIST. 

Geological Survey Office, 
Launoeston, 1st June, 1909. 

I HAVE the honour to present my report for the year end-
ing 31st Decembel', 191b. '. , . 

During the yeal' I have made t he followmg exammatlOllS ._ 
1. The Country in the Vicinity of the Great \Vootern 

Railway-line. 
2, The Goldfields of Lisle and Crac:lIe Cree~.. North-
3. The Gunn's Plains and Alma Mmeral DU3trlcte, 

West Coast. , 
The report on Gunn's Plains was not filllshed at the end 

of the year. . 
Mr. L. K. Ward, B.E., Assistant GovE!rnment Geologist, h86 

been engaged on the following work durlllg the year :_ 
1. Preparation of Bulletin No. 3 on the Mt. Farrell 

Mllling Field. , 
2, Exploration of the Route of the Great Western RaIl-

way Survey. . 
3. Geological Survey of the Tmficld of NO.nh Dur:das. 

The preparation of the North Dundas B,ulJetlll was In pr~ 
grese at the end of the year. Mr, Ward s anllual report IS 
attached hereto. 

We.!ltern ExptorOition. 

For the first three months of the yeaI', the services of M~. 
Ward and myself were utilised by the ~ands i?epartment, 
under an Explor~tion Act PHS~ by ~arltame!~t I,ll 1907, for 
or towards effectlllg the follow lUg pUl poses, \ lZ .. _ 

1. Exploring the country lying within 20 miles or there­
abouts north and south of the route surveyed for 
the GI'Cat \Ve&terl1 Railway. ., 

2. Constl'llCting tracks and means of crOSS11lg I'lv~rs to
1 enable prospectors to reach any apparently mmera­

bearing places which may be discQ"ered 01' are 
alrelldy known. 

3. Obtuining a report upen­
(a) The agricultural land; 
(b) The timber' 
(c) The minerals j 
(cl) The scenery and probable tourist resorts in the 

region to be explored, 
The geologicnl survey was charged. with the du~y ot explora

i tion and reporting upon the geologIcal and s.oemc features 0 
the country explored, The reports were furnIshed to the Sur~ 
veyor-General and published III the report of the De;partment 
of Lands and Suneys for 1907-8, with accompanYing top.,.. 
graphical and geologico I maps. 
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My exploring party traversed the couNtry from Tyenna as 
far north as the Gell River and west to the Prince of Wales 
Range. • 

Mr. L. _K. Ward took a party from Gormanston to the King 
William H.ange. I started from Hobart on the 24th January 
and returned on the 2nd April; Mr. 'Yard left LaullOO8ton o~ 
the 18th February. and returned on the 9th of April. 

OUl' report.f3 deal in detail with the geology and physiography 
of the country traversed. and it would be out of place to 
reproduce them here; but it is perhaps advisable to refer to 
t~e results, and repeat .:.orne of the published observations in 
vIew of the circumstance that the pUblications of the Minea 
Department circulate principally among those interested in 
mineral exploration. 

Although the examination of this terra tncoonita did not 
result: in any important discoveries of mineral the journeys 
Illay be sa id to have been useful in more tha~ one respect. 
They served to dispel the vague, nebulous ideas which have 
so long fl()a~ in the minds of D'lmy respecting the mineral 
wealth of thiS unknown tract of country. Sound and definite 
information has now been gained, dissipating the haze which 
enge.ndel·e<;l fn.lse hopes,. and might even inj uriously affect 
pubh~ I?ohcy lt6elf. It IS now known that though sporadic 
and hmlted occurrenoea of ore may be met with, the geology 
~Jf th~ area is s~ch as to forbid the .hope that any' part of 
It Will ever YIeld a first-class milling field. However 
unpleasant this conclusion may be, it was worth while going 
to ~he tro,uble an.d expense of the examination llt'ce-!'sary to 
l!rl'lve at It. It 18 better to know the wnrst than to dream 
dreams. Another and important direction in which the 
exp~orati0!l h~ certa inly given reS"!-llts of valuf!, is the o:ppor­
tUlllty whICh It has afforded geologiSts of becoming acquamted 
with geological features, which are proving .,£ 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 ex:plora­
tio~ . has been of use, nam~ly in placing us lD a 
pOSItIon to produce a geologlcai section of nearly the 
entire width of the island. To complete the traverse 
the line requires to be continued down the Gordon from the 
Serpentine River and to Point Hibbs on the West Coast; and 
further ~Qrt~ from the FI'enchman's Cap to Mt. Darwin and 
MacquarlQ Harbour. The latter traverse would enter the 
known mineral belt at the Darwin Range. 

I am of opinion thut this kind of traverse shduld
i 

in future, 
form a permanent feature of the work of the Geo ogical Sur­
vey. The best time for undertaking them is in the summer, 
when the weather is favourable for exploration in the high­
!ands. I strongly advise that they be incorporated as an 
mtegraJ part of the functions with which the survey is charged. 
T~e.y will result in placing our knowledge of the structure of 
ml11lDg fie lds on a broad and sound basis, and are in essentia.l 
harmony with the bMic principle which underlies all ~eodetic 
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survey work, namely, to proceed from the whole to th~ part j 
not from the part to the whole. To confine operatIOns to 
separated mining fields and to negle<;t ~he structure of the 
intervening country, is to rever.se. tillS Important rule, a.nd 
cloud our knowledge of the. mmIng areas themselves With 
partial. empirical interpretatIOns. . . . 

'The methods here insisted. upon a re In UllIson With those 
officially adopted b~ the Uni~ States Geol'Ogical Survey, 
an organisatIOn which stands III the first rank. as r~gar48 
broad and enlightened practice. It may be permitted.m thIS 
connection to quote a few pre.gnant sen.tenc~ from the Instruc-
tions which it places in t he hands of Its offi~rs ;- . 

U In field study of economic mineral depOSits, th~ geologIst 
should bear in mind that hiS resUlts, to have their grea~t 
value, must be based on a thorough knowledge ~f the. g~olOglC 
relations of the deposits. If he does not Qbtalll th.16 know­
ledge, his work will be a more or less oo.mplete failure, no 
matter how many facts he may ascertalll regal'dlllg. t~e 
deposits themselves. If time for the study of a dep06lt I~ 
limited a cons iderable share sho,;tld be devot~ to the g.eneral 
geology' of the district in which It occurs-to 1t6 geologiC and 
physiograrhic history-although these. matt~rs may to ~he 
superficia observer appear to have httle, If any, beanng 
on the subject under investigation." 

Such exploratory traverse work might also be made of service 
to the cause of.edu<;ation.by attaching to the party as cadet or 
assistant a umverslty sCience stu4ent, who ,,:"ould be glad to 
join in the work, gaining e;Xpenence for hunself, and con­
tributing to the final report m 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 F?rth and Mt . .Farr~ll. 
This would embrace an area, the geolog~cal structure ?f ~hlch 
is but little known. It w~uld assist III the geologiC mter­
pretation of the country IYlllg further. north. It would pass 
across mineral-bearing 6trata., a~d It woul~ ~nnect ~he 
mining fields of Farrell and Middlesex. . 1 he. Impendmg 
ilH'estigation of the Mt. Balfour ore-dcposlts Will also be 
incomplete without an ~x~mination of the hinterlan:l to the 
immediate east of the mIllIng field proper. It has been neces­
sary to make these comments, ?ec~use individual~ hav~ repre­
f;enW to me how improper It IS that geologlcal Journeys 
should be tuken into areus where mineral occurrences are not 
likely to be of importan~. This ?bjection i~ b.ased princi­
pally on imperfect acquamtance With the PI"ll!-CIP,les .of o~r 
Investigations. Slight, and per !taps unusual~ m~icatlOns. ID 
any given district often asSist grea~ly III mterpretmg 
normal deposits elsewhere' and observatIons of the outcrops 
and boundaries of geologic 8ys~ms. ~her~ver they may ~e 
found, are of guiding value Ill. estl.l.natmg t~e. economIC 
importance of the strata met WIth 111 the mmlllg fiel~s. 
Unless a fund of reliable data has been colle-cted. from whIch 
conclusions can be drawn the mere inspection of mine work­
ings yields minimum results. 

The exploratinn journey t his year showed that below the 
Permo--Carboniferous mudstonoo 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 
Junoo H.ivel', Exposures of this limestone were seen on the 
Humboldt Divide, in the Florentine Valley I and in the valley 
of Hasselas. Furthel' west it was noticed in the valley 01 the 
Denison River. Approaching the summit of the above divide 
ii attains an elm at-ion of ~OO(J feet above sell~level. III t,h~ 
valley of the Florentine its exposures are 1400 feet above sea­
level; and in the ,'alley of Ra .. selas between 1500 and 1600 
feet. As it is also met with in the Franklin River va lley and 
along the Lower Gordon, extending also to near Point H'ibbs 
on the West Coast, it waa evidently at one time continuou~ 
o,:"er the greater pal't of the area now occupied by the island. 
~lmestonc. apparent ly belonging to the same formation occurs 
IU the south, at the New River; and in the north 'on the 
Sophia River Blythe River, Leven River, at Gunn'~ Plains 
Mole Cr~k. 6hudleigh, ';lailton, 'Vinkleigh, and Beaconsfield: 

The fOSSil contents-Actmoceras, the coral Tetradium (Dana.) 
Raphistoma, Orthis Ienticularis (?)-have caused thesestrata~ 
b~ referred to the Ordovician; and in Tasmania they are con­
'ude,'ed to be at the base of that system, 

At Railton, in the north of the island the limestone rests 
unconfOI'!!la?ly upon Camb.riull ,san~to;"(>: containing the 
charactenstlc Upper. ~~lmbnan tnlobIte, DlkelocepJlIllus; and 
on t he Humboldt DIVIde nud on the Bank of Tim Shea (Mt. 
Stephens) .r~~low sandstones with the snme fossil fOl'm appar­
ently under Ie the same ca lcareous st rata. Near' the Hum­
boldt Min~" f!-t the foot of the Noodles. cherty and chocolate-­
coloured SIitClfied slate of presumably Cambrian age can be 
seen. to pass below Tim ~hea. and the overlying limestone, 
headmf!; 1Il a north-we;t dll'ectlOn for the Florentine Valley. 

In the valley of Rasselas the JimEfltone which forlllB its 
Roor is unde rlaid by the pebbly sandstone quartzite and con­
glomera~ beds which rise in~ the Th.umbs, Mt, 'Wright, and 
the D~tllson Range, and whtc~ al"e Interpret.ed as being of 
Cambnan age. The Gordon River crasses bars of this lime­
stone, which here strikes N. 25° W. , and dips north-east at 
an angle of a.bout 70°. The ~rik~ o.f the underlYing con­
glomerate S{lrles to the west IS SImilar and the dip is 
~n the same direction; but the angie of the latter 
IS only ~ degrees, To the same system belongs the lime­
stone which at Beaconsfield (>verlies the sandstone and con­
glo~erate beds trav:ersed by gold qual'tz reefs in the Ta&­
mama and other mmes, 

The limestone at the Upper Blythe 'Ri ver also "epose ~ on the 
conglomerates and slate series which encloee the weU-known 
Copper and imn-ore d~pos·it8. The, Dunn's Plains .limestone, 
too, rests on the cuprIferous breCCia and slate serIes of the 
Dial Range. Its relati~ns, therefore, seem to be fairly con­
stant. everywhere, makmg allo~vance for lithological diffe"­
~nces 111 the conglo~era~;, and .It consequently becomes highly 
Impo!·tant to fix 11:6 P~ltIO!l 1Il the geological record with 
cf'rta illty. The exploratIOn Journf'Y has been of value in this 
respect, and in throwing light on the one hand on the relations 
between t.he Cambrian and the Ordovician, and on the other 
between the Cambrian and the Algonkian. 

What is probably the Lower Cambrian is represented bv the 
sandstone and conglomerate beds of which the Denison Range 
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, m ed beautifully expooed and forming an easily 
~~ni~le • belt between the O~dovicia~ of t~e val~ey of 
Rasselas on the east, and the Pre-CambrIan schist reglOn on 
the west. . . . 

As a result of these journeys. precI~ obseryatlOns of the 
boundaries of a large part of ~he SChIst reglOn. have been 
made for t·he first time in the history o{ Tasmaman geology, 
snd the true nature and age of the schlSte themselves ascer-
tained. .' h· f 

Once the Denison Rang:e was c1'OS.';e(l" succe;;s~ve cams 0 

the quartzite and sericitic schist.6 c.o~tmued. Wlt~t drda~{ 
monotony as far west as the expeditlOn penetra . a!l I 
appears 'that they extend still fu.rt.h~r west to the co.ast I~e~f , 
interrupted on the meridian of Plllinger and D~rwlll by t e 
schistose rocks of Lyell , which are a younger scn es, and have 
an entirely different origin. 

As regards the mineral reMurces of the country. travefoed, 
it is erhaps not safe to SUgJ:!;('St the absence of mmel",al rom 
parts P of the country not absolutely on the route Whl.ch I w;d 
fullowed. Ore-deposits may possibly be disooverro at I 0 at . 
61'01:6, provided that igneous rocks favo~lr.a~le to the deb:I­
tlOn of ore are found to exist in the vlcImty. ~ have h 
informed that serpentine occurs on t~e Boyes Rlyer, on ~ e 
west fall of the Denison Range. POSSibly some mmer~ ve.lIl s 
may be found in that neighb~urhoOO. Some gold- !l;mg 
l';ch"ist was found at the Gell River by Mr . .T. L: A. "\foo~.p. 
and a little work might very well be d one at thI.S SPht WIt? 
a view of ascertaining-·firstly, whether the schist t ere, IS 
solid and undisturbed; and secondly. whether any .formatIon 
can be found or signs of lode-action trace4. The mmute pari 
tides and st reaks of gold observed were I~ the substance 0 
samples of ordinary sericitic quartzite SChIst, such as forms 
miles of mounta in ranges to the west. 

A art from tho above, only unimportant occurre~ces of 
yraes wel"e met with in the schist area, The conc1usl.on was 

frresi stible that, failing the discO\:e~y of favou~able 19noous 
rock. the hope of any important mllllllg fi~14 spl"~nging up on 
the line of route taken by the expedition IS extremely 
slender. Moreover, the regularity of th~ con~ur.s ~ the 
mountain crests, and other surface outhnes. mdlca no 
chan~e in the geology of the country further west and sout.h 
within a considerable distance of the route. In the afsenl:. 
of the acid eruptions of the 'Vest Coast Rang~ 1 k or 0 d s~h 
rocks as the great granite masses of Heemsklr , an . e 
Meredith Range :Jnd other similar foci of o.re-conc.ent"!,atI~n . 
a sanguine forecast for thi s great sC.hist area IS .not Jusbfiab e. 
The scattered occurrences of allUVial gold which hav:e heed 
re rted from time to time from t~e Gordon,. :rrankhn, an 
.Tar:e rivers, whilp denoting: that a httle, depOS1tIO!l has tll:ken 
place. are not sufficient to shake the .mam c~m.c1u61?nS arrl\~ 
at. Once. however, the T,yell-Darwm merldla~ IS reach .' 
conditions nre entirely changed, and 'a true mmeral belt IS 
entered. A good denl of limonite. or bog iron ore, WM seen 
in the Florf'ntine V filley. an4 these occur:ences appear to hb:ve 
been trenched and 'Otherwise prospected. III the ho~ that t ey 
would prOl'e to be outcrops of mineral lodes . It !s. how~ver, 
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 6tones, without indications of any lode mineral. 

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 intervala 
over a vertical distance of about 150 fcet. In the open cross­
cut at the outcrop, the lode is 4 feet wide, and consists of a 
gangue of quartz., baritee, and calcite enclosing nanQW veins 
of copper pyrites6 accompanied b'y a little galena a.nd zinc 
blende . About 6 foot below thiS a drive has been com­
menced ou the lode, which is 9 to 10 inches wide in a gangue 
of quartz and carbonate of iron, with spurs of quartz ~r«r 
jectlllg into tHe country from an irregular ill-<1efined hanglllg­
wall. At the entrance, a spur of quartzose veinstone appears 
to have yielded most of the copper are which Wll6 obtained. 

About 100 feet below this is the adit-Ievel which has been 
drivcn along a well-<1efined foot-wall. In tlie face, the lode 
is 21 to 3 feet wide, consisting 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. 700 \V. The 
oountrr-rock is indurated chocolate-coloured slate and quartz.­
ite. dipping north-easterly. and evidently iUi prolongation 
westcrly pll68eS below Tim Shea and the Humboldt Divide. 
It must be referred to the Cambrian. A gossall outcrop was 
discovered by l\h. Clark north and east of the copper lode, 
and parallel with it. A shaft has been sunk on this, and a 
few trenches cut. without disclosing anything beyond the 
iron oxide. Southwards l and also parallel with the principal 
lode. a galena-oopper looe has been found and trenched. The 
gossan outcrol? above mentioned bas shed boulders of limonite 
ovel' the hillSide. and it is almost certainly the upper part 
of a lode. 
Wheth~r these lodes are dominantly copper or galena lode. 

cannot be stated until more work is done on them . . A wide 
gossan band occurs on the track between the mine and 
'I'yenna, but no wOI'k has been done on it . 'fhis belt was the 
only zone in which I met with decided indications of or~ 
deposi ts, and there would seem to be some possibilities ill it. 
A system of beds traversed by defined lodes carrying appreci­
able qUl\ntitiC6 of copper, &c., cannot. well be passed o\'er h.v 
the prospector. The countr), at the base of the Needles and 
Tim Shea is covered with timber. a nd the track to the mine 
from Tyenna is badly overgrown. Ba"ing in view the fact 
thnt undoubted ore occurrences exist, it is highly desirable 
that this track be kept open. 

These journeys may prove of use to prospectors by indicat­
ing to them the routes which will best give access 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 the country 
have been staked out , and can be easily foI1owed. It is 
sca rcely necesc:ary, and perhaps not possible, to keep all the 
track<. op(>n. They have mostly been of an exploratory nature. 
made With a view of ascertaining whether tile country would 
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wunant much expenditure on tht:m.. When it ba.s b:een 
decided which routes will be the mam hnes of commumcatlon-l 
those selected will have to be kept clear and open, and .f~ 
depots established at. suitable central spots. The provlSlon 
dirticulty is. the prinCipal bar ~. the prospector. He cannot 
carry Oil IllS back all the reqUISIte food' and, unlee.s he ca~ 
replenish hi s stock somewhere near ~IS fieid of (lperatlon, he IS 
not in n position to make any seriOUS attempt to enter a nd 
tarry in the great desolate land. . . 

It will be noticed that the explombon Journeys. and the 
pl'eparation of reports thereon, occupied th~ greater part of 
the first half of the year, .r~ucin@: t~e tune avatlable f?r 
current examinations of mlllmg dIstriCts. Under the cir_ 
cumstances. this was unavoidable. 

l' i.~it to Zeehan,--Irl my last, I accompanied you in a jour­
Iley to Zeehan, which you made in rcspo~se to a ~Iegran~ of 
urgency received from that. town .a!'\kll~~ for IInmedmte 
remooial measures to cope WIth the situation created by the 
temporary suspension of the smelting ~rk.s there: 

The result of the journey was embodied III a JOlllt r~port. 
Ministers had already decided in principle on th~ questlo~ of 
granting an advance to the smelters. 'V:h<:n thIS was given 
effect to the critical situation was ~hSSlpated j howeve!, 
information was gained on the spot which may be useful ID 
the future. 

Li3le and Cradle ereek Gold/ield3.-In J~ly and September 
I examined this district. famous for ~8.VlDg bee.n the most 
important allU\'ial fiel~ e,'er worked ,Ill T~smallla. At o~e 
time it had a popuiatlOll of 2500. rhe Bessell :aros. ?1A­
covered. it in December, 1878, and there was an Imme(ilate 
rush of miners to it and a consequent enormous output of 
a lluvia l gold. This feverish activity lasted for three or four 
yeaNl, nnd then the number of workers gradually decrea~d. 
until to-day there are not more than n. couple of dozen. 'Ihe 
total yield of the field t<? date, accordmg to the 1ll000t ~r?st­
worthy accounts, approxunates to a quarter. of a 1111lhon 
ounces' and this has been won from a frnction of a valley 
floor n~t more tha1l n mile and a half ~qual'e. The bed of 
the main creek and rich terraces of detritus on the eastern 
~ide of the valley have produced the bulk of the gold. A por­
tion hM also been won from creeks and terr~ces ,?n the oPP?", 
site side. As might be expected. the workmgs III the .mam 
creek hayc bec~l ~be largest .producers. The ter l'a~\ though 
they WNe exceechngly rich In places, have not 'y leloed any­
thing like the same amount, and the best Jl;o!d 10 them was 
obtained from the few feet of clayey wash IYlllg on the bot­
tom, though it was present also in the upper par:t of ~he 
terrace. consisting of angular and sub-angular ~Ill. dnft. 
The flool' of. the valley is granite. always soft .gralllte III t~ 
workings of the Golconda and Cnmden Plams type. ThiS 
rock ext~nds up the slopes of the surrounding hills for a 
height of 400 or GOO f~t. and th{'n j~nction8 with slute and 
~l.\ndstone . The im'asion of these se<limentary rocks by t he 
granite hus .silici fi ed .tht:m .. and ~iven. birth to abundant 
sccondar." mica :md 1I1clplent audaluslte. The actual con­
tact is concenled below a heavy ,?verburden. of clay and 
detritus. greatly impeding prospectmg operatIOns. Although 

o 
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th~e sedimentary strata ar t ed 
quartz, from some of whiche Thera 1 ,some veins of 
absent, specimens of gold-be1ri~ aps gol IS not en~irely 
absent from the alluvial workin g %uartz ure practIcally 
hav,e been abundant if the 0'0118

.;" T h'd would \1ll:doubtedly 
ordmary nuartz reefs 'The P f on a been derIved from 
L I 7-. • In erance accord' I 
UM a egltlmate oDe-that the m t' 1 h mg y, appears to 
segms of mica or kaolin in th ea. as come from soft 
soft formations or impregnations Cat grsmte, 0h from either 
tact . It will not be easy to r()s or nellr ~ e granite con­
burden, which uniforml hid P hpect the.~ ?wmg to the over­
hill sides, and when f~md ~ht d.c~n.1act. lIne and oovers the 
may turn out to be in uJa~' N IS n utlOn of gold in them 
that in places they wilFbe f~und e,:ehtheless 'hthe probability is 
so much go!J. has been iShed' ;IC e~01:g. to work. Where 
'Teem li~ely that large quantiti~ ~~fC~t ah hml~ area, .it ~oe8 

wo mJloo north-west of Lisle ave een left m stt12. 
Tobacco Creek sections un the l:~~ thf ~.adhle Creek and 
COVNed 18 months bef~re th d' r ~ W IC gold was dis­
creeks have returned about e~WOOcovenes at Lisle. The two 
four years after work was s tarted a~Uthc~.ol gd?ld .. Three or 
took place to thooe cr€'Cks' but th e IS e 199m~s a rush 
the gold wcre not found • Th e reefs or veins which shed 
try indicate clearly that the eg1dturhl. ~ahturoo of the coun­
from the two creeks wa d . 0 W lC as been obtained 
in the hill which se ar~re:n;ed from quartz ~e~fs or veins 
sot1;th of Lisle consist'; of ancie~~m. ~h~ OrdOVIcian country 
WhlC~ are traversed here and the san s one and slate "trat'!- , 
gramte, usually in an advanced tare brlykoo of. ~ornblendlc 
have pJ'obabIy some conne ti S ,ge 0 ecomposltlOn. These 
the north, and of Diddleu~ ~~d Cth 

dthe pglr~nite of Lisle to am en am8 to the F.outh. 

NOTt~-Wed Ooa# Mining Fields -In Octob 
I examined the mineral districts 'of G 'pr ~nd November, 
and at the same time vii ited '" un." shuns and Alma, 
Stowport. . orne mmeraI OCcurrences at 

Some work has been car 'ed G' 
Creek (charted as 'Vall~arCreZk) atAnunns Plain~ , on C?pper 
sected a copper ore looe 5 f 'd . uppe.r. adlt bas Illter­
slate gangue bearing sontht WI t e, With a. sllIceous brecciated 
nppenr:;; to b~ the same looe-eh~ . been .n lower adit, what 
a. sprinkling of cop r ad' as . n ,tnters~. carrying 
matrix. Nothing ks ~ IT(~r pyntes m a. calCite and ~ Iate 
at these pointe and trenchhl{'f ~ne bevond cut~ing. the l~e 
now to prove the value of th"e 1~8ur~aced' .S<? that 1~ remams 
and opening it u A f h e. y T!Vll!g on It6 course 
the district , but E~ne of ~~chtd efi f!1~nchal indications exist in 
<;reek looe!":. Most inform t' e hl c aracu-r as. the Copper 
Journey of the ieolOO'v of ~be knowledg~ was ¥atned on thi.s 
occur. The Dial U;nge seri~ coyn ry m whl?h these ores 
glomerate:;; have been recog . ed 0 tuffs, ~reccIaS, and con­
stood position in the 1 OI~ 1 us occupymg a w('l1 under­
their oOSRibilities as foc{~t~~~li rt:r1" The knowledge of 
to contribute to important S ,rl U IOn may be expected 
tion of other arens 'Of ~l'ml'lneoontOmlc re~m1ts in the explora.-

S . '~ r s ructure. 
nis::tthiOf the becuhnr br.eccias of the Dial have been rec 
and as th:e;~rp~ytr~id!s~:!~~~~eiIOgtisht in! the DU!lda~ fte~~ 

n e ormer dIstrict are 

67 

known to occur at Bell Mount, it is probable that they oon­
tinue also to the Black Bluff and Stormount areas, and will 
be found there~ too, to be a~ociated with minerals worth 
looking for. It is the same geological complex which encloses 
the lodes of the oopper ore mine at Alma, between the Forth 
and Wilmot Rivers. Exploratory work has lately been done 
there by the Alma PrOspecting Syndicate, in the shape of 
.inking on a gossan outcrop, and driving to intersect its 
downward extension. A little lSurface-cutting has been carried 
out on an outcrop of barytes on this property. 

A visit to Stowport, fortified by the observations made at 
the Dial and Almahdisclosed that. though the igneous breccias 
are absent there, t e slate, conglomerate, and quartzite strata 
comprising the country near the Blythe Hiver belong to the 
snme geolo~ical system. At Stowport. however, they appear 
to be withlll the ran~e of influence of the granite invasion, 
as the ordinary Devoman granite is exposed on their southern 
limit. The precise limits of the respective influences of the 
porphyroids and granite need further study before the genesis 
of many of our ore-<ieposits can be properly understood. It 
seems a pity that exploration work has been suspended at the 
Rutherford mine before it was reall~ completed. All through 
these ooastal shows the same unfiOlshed state of things pre­
vails. Prospecting or development work has not been pushed 
to a definite conclusion, and consequently it cannot be said 
whether the coast is likely or not to embrace mining districte 
of value. All that can be stated for the present is that there 
is a field for prospccting _ work, and that the indications 
encourage perseverance. The geological examination leads 
one to recognise a wide area in which the conditions for ore­
deposition appear to have existed. 

OiL Shale-s.- In pursuance of your instructions, I prepared, 
in December, an account of the oil shales occurring in Ta&­
mania fOl' til ,! Cmnmonwenlth ::3tatisticirun. This report 
embraced information respecting the Tasmanite shale of the 
Merney dis trict, the kerosene shale or cannel coal of Preo'enna. 
and the cannel or pelionite of Barn Bluff. A copy is appended 
hereto. 

G eolOfJ1/ of Tasmania.-In accord with the practice which 
has been' adopted of furnishing the Commonwealth Statistician 
with a succinct account of the Il;eology of the i"land, brought 
up to da;te. at the end of each year. I compiled a reviSed 
sketch of the outlines of our geology, as far 9.6 has been worked 
out to the end of December. The enlarged area taken in by 
our recent exploration Journeys and other field work ·bas added 
to Ollr knowledge, and in some points necessitated revision of 
some hitherto accepted parte of the stratigraphical record. 
As fresh knowledge is gained with successive years, such 
adjustments must be expected from time to time. 

Oflic<· 
The correspondence this ye.ar embraced 2326 letters, reports , 

&c" in and out. The office library has been added to by 
bulletins, reports, and other publications received from the 
geological surveys and mines departments of other countries, 
and our reports have been duly transmitted to them in 
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exchange. Acknowledgment, with thanks, is tendered to the 
proprietors of the following papers :-" Daily Telegraph," 
" Daily Post; .. Launceston Exammer,"" Zeehan and Dun­
da.<; Herald," "Australian Mining Standard," "Queen&­
land Mining Journal," Ie New Zealand Mines Record," 
"Now York EngineerIng and MiJ\in~ Journal," .. Mining 
Journal," (London), "Australian Mining and Engineer_ 
ing Review." The collection of ores prepared for Dr. 
E. Weinschenk Uni\tersity of Munich. was completed and 
despatched. Special thanks are due to "the Mount Lyell Min.. 
iug and Railway Company the Mt. Bischoff Tin Mining 
Company, the Magnet Silver Mining Company, and the 
Anchor Mines, Limited. for their as~nstanoe in making tbis 
collection liS representative as possible. 

Every opportunity is taken in the field to gather material 
for s uch collections; but the demands are increasing, and it is 
becoming increasingly difficult to satisfy them, for many of the 
localities nre visited but seldom. Care is being taken to 
restrict these donations to public institutions, or authors, who 
will make a bona fide use of the material. 

Mr. F. S. Grove was, to the end of the year. still occupied 
with renewals to the Mt. Cameron 'Vater-race. From the 
beginning of April. MI'. 'V. D . . Reid acted as clerk and drafta.. 
man to my entire satisfaction . 

The question of office-accommodation is still pressing, and 
can apparently only be disposed of by hasi:€ning the erection 
of the new technical school building, when the school staff 
and students will vacate their present quarters in the Public 
Buildings, a nd enable at least two additional rooms to be 
occupied by the Geological Survey. One room is required 
for the A~istant Government Geologist and for the drafting 
in connection with his maps and a workroom for depositing 
and test ing ores and rocks. These rooms can be secured in tht' 
building quite adjacent to the present offiCetl. It is hoped that 
thi~ will become pr3cticablf' without any great further post­
ponement. 

With our newly organised Rystem, an increasing attention 
is being devoWd to surveying and mapping, and this inevitably 
renders increased drafting assistance necessary. With a single 
draftsman it ~eems inrp()Sf:ible to keep up with current work 
or to undertake the preparation of such fnrther maps as the 
mining community and the public generally are entitled to 
expect. We have in view special map.<;. which it is intended to 
issue as soon as drafting facilities exist, such a;e;; maps showing 
the distribution of ores in the island, map6 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 only be thought of when We are able 
to kf'ep a draftsman at work on an office chart, transferring 
the field result" as they come in. 

As large areas are continually coming under observation, 
with the result that the mapping becomes a very important 
part of Our system of work. additional assistance in this 
respect appeal's 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 
urgept than ever. 
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Geological Survey Collections. 
d k Ilected from tIme to time The minerals, orea, an . roc s ~ulatcd to an extent which 

tn the field ~ave of nec~sslth aCffi and most of them have 
prevents theu storage. III b teo d' bags in the Government 
bud to be put away dl~ffi °i:S t~ccess and altogether hidden Store, where they ar~ 1 cu 0 • 

away from the. pubhc. n1:6 itself for their conservation 
An ~pport1fnlth nVY ~~r:e Museum Launceston, which has 

and display 1D tie. :d ( 'th Parliamentary funds) for the 
recently been en Il.lg WI h' h 't' . tended to arrange 
addition of a mineral gallery. i lC 1 16 l~f the State The 
10 as to repr~sent the mi:derabWru~houscd there, ;nd be 
!urvey collectIOns could un ou th §t te The transfer would 

~~irel::TI.e '~:fcelat~~:rv~!~~:~~~g a%i~~~!~~t!Yi~~ idl~ i":t°~~~ 
also turn to rea use e . t t' ores and products 
store. I~ .woult als'thplace ul~t:i:~y: b:e 

seen by the public, 
in a pC)I;atlOn were ey h D tment 
and easily referre? to by t f e el?akly to ~ny of the specimens 

Tbe want ?f abilIty. to re h' ~u~ lit present seriously felt ~y 
stored is a~ lllooInvenl~nce ~ ICUggest that under prayer con­
the geologISts. ven ure s osed would prove 0 benefit 
ditions, thel~r1"atllges~n:e h:~~!:~& and the Dep'artm~nt in 
to the pub IC, e a sal' 'to devote a htUe tIme to 
particular. It would be nepes but rha s not more time 
the arrangement of oollhectlOi' 1: req~ired to specimens 
than is lost at present w en re erance 
which are packed up. 

Analytical Work. 
. .. f th' continues to be felt, and I 

The a~sence of fadllltibs kO~villl~rsist until definite arr~nge­
am afraid thatdthe 'tha~h ac Government Analyst. There IS no 
ments are rna e WI e . I ed and I am not 
diffic~llty in h h~v~g °hr f~h: !~{ esr a::f';;' r;ther to system­
alludtng to t IS ra nc 0 f . e-rals and rocks, such as 
atic quantitative anagsce 0 ou; ~b~ratorie8 elsewhere. Our 
are kunder~aktehni" bYparti~:fanrm~!,pect is unsati~factory. wea ness III ., 

Conclusion. 
t the progress made Reviewing the. work for the pas :eaa~d resources of large 

in the exami!latl(~e hof t~nst~~~!iderable, and the ad?-itio~8 
areas of the lkslan led as f the economic value of certRtn dlB-
made to our now ge 0 f and benefit to the State. 
tricts must inevitably Ph'0"d' ~ .u~e f Mt Balfour Mt. Claude 

In t~e oomin{!:a ye.a1lrbet ~h IS :bc]'ect~ of ~uch-need~ investiga-and Kmg I slan WI e s 
tion. 

r have, &c., 
W. H. TWELVETREES, Government Geologist. 

W. H . WAI,r,ACE, E sq .. Secretary for Mince, Hobart. 
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REPOUT OF' THE ASSISTANT GOVERNMENT 
GEOLOGIS'!-', 

S Launoeston, 1st June, 1909. II<, 

WO~'kfl~;!n the h ~hnluh to pb!sent the following report on the 
ing 31st Deoe

w 
Ibe l(!,~e. n engaged during the year end-, m er~ QVC.-

.ilrom 1st J nuuary until 18th Februar I was en ed 
th,e 'preparation of the bulletin dealingY with the ~f Fnupon illlJ.:lg field. . This has since been published as B'ulleti Nrc 3 
o t e llew sen~ of ~ub1icatjoll8 of the geological sur~e o. 
tio~t o~h~h<:~nbllsIIOt~ of

l 
the work connected. with the pre~~ra-

. ,I U e In, proceeded to the 'Vest Goaet in 
nectlo~ wGlth the geologlCal explOl'ation of the route of Cth1-
pr~po. feat Western Uailway. That portion of the r e 
which hes, bfitween Gorm.anston und the King William H.ao:~ 
:: ~~hm.A~~l.by me dUl'lllg the period between 18th Februa~y 

'l'he preparation of my report a d th . 
~J~r:t j~n~onl~c:ion wlt'th tdhis wC:;k,n occu:jedx~~tlti~eofu!ti 

f • repor an maps have been published' th 
reb~;t22ndt~ Dep~rtment of Lan~s and Surveys for HX)7..8 e 
to N th Dune, III accordance with instructions I proceeded 
tinfield Thuniaidto ~nkd~rtake the, geol~ical survey of that 
'ed' e, e WOI III connectIOn With this surv 

pi the penod from 22nd June to 14th Ocrobe e~ rcu-
that ~ate I have been in Lauuceston en a eel r, an rom 
paratlOn of the plans and geological rep~rtg upon the pr~ 
du~in sguThlU• 8 l'Y o~ thhe principal results of' my observations 

year IB ere appended. 

Exploration 0/ the Route 01 the Great TV estern l~a 'l . 
The 'd t f 1 way. 

rap I !'averse 0 a considerable al'ea to the east f G 
manston has enabled me to plnc xl 0 or_ 
salient geological features of thr upon 1'0001 many of the 
strthtigraphical r~Iationsh~ps betw:enar:~e I~f ~h:P. st~~s:as !h: b'\ could Hoth IU the tune at my disposal be determined, 
a~d' th~i~ei~:h ~ e. bolunhdal'ies of these, strata' were ascertain;i 
,. ooglca c aracters examined 

Special attention was paid to the econo~ical as ect f th 
:r~a a; [hgards p.o~ble mineral contents, and 11 ~ar: ~f th: 
~,o f ethxpeditlOH was taken up with the systematic proe.. 
h lUg 0 e area. 'Vhen regarded from this woint of ' 

~ e coul;ttry between Gormanston imd the K' '11' RVlew, 
IS ool'tamly dis . t' f lllg I lam ange 
with t' apPo

I
In ~ng , or our prospecting operations met 

nega Ive resu t6 III all cases, ThIS is the more· k 

:;~~J1F£:r~ttR~!t~~~ ~yictii~~o~~O:i:~t!idi~nt:le C~~~~~I!~ 
, as unge. et there was disco red t ng 

extenslOl~ o~ this metalliferous belt. ve no cas ward 

on TXe Pli'~~c~al. oret~<X1ibs of the Mt. Lyell district are located 
We.<>t Coast R.June Ion I ptween the Mt, Lyell schists and the 

nge oong omerate. 

7J 

The Mt. Lyell schists constitute the foliated mantle of a 
pCl'6istent belt of porphyritic igneous rocks which are known to 
tra \'el'se . the western portion of the island from the north 
coast at Penguin to Birch's Inlet on Macquarie Harbour and 
probably still further to the southward. I have described in 
detail a portion of this igneous belt in my report on the Mt. 
Farrell mining field. 

The West Coast Range conglomerate forms the bulk of the 
capping of the several mountaill6 which have been grouped 
together under the name of the 'Vest Coast Range. The 
formation is essentially a quartzose one j the component 
pebbles consisting of severa l 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 schis~, 
but the, reoen~. work of the geological survey. in correlating the 
strata 1Il vanous parh:; of Tasmania, shows that the view 
hitherto held is at least open to q ueetion. 

The ore-b<X1ies of Mt. Lyell are situated on or in the 
immediate vicinity of, the contact, between these tw~ formations. 
The reason is not that the metallic orcs have been derived from 
either formation, but because the fiseures (now filled with ore) 
have, in a manner the cause of whieh is thus far undeter­
minod, followed very cl06cly the line of junction of the two 
formations, 

Detailed investi~ation of this region is necessary before any 
sound and scientJfic deductioIIB can be made, which might 
lead to a confident statement regarding the possible extension 

. of the ore-bodies beyond the limits thus far . empirically 
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 
bounda ries of the conglomerate, which has hitherto been 
regarded by prOspectors as quite unfavourable. 

On passing eastwards, the geology is found to change 
abruptly at the King River. The sudden change from the 
rugged peaks and ridges of the West Coast Range conglomer­
ates to the broad plains of the King River valle;,>', 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-borne alluvial, in which boulders of 
diabaae are prominent. Beyond this alluvial deposit there 
is a marked difference between the country lying to the north 
and that t hat 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 
~iP, be conforma!;.le with the slates of the King River valley. 
MOl'eover, hom the absence of all sigtlB of crushing in the 
members of this formation, the peri<X1 of sedimentation which 
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is here represented followed after that of the crushing of the 
slate. 

South of the Nelson River the Raglan Range rist'6 abruptly 
and towers above the low hill s of sandstone mentioned above. 
It is composed of rocks which, while showing variations in com_ 
position and structure from point to )?Oillt, must yet be con­
sidered . to constitute a geologica l umt. These rocks are, in 
the majority of cases, schistose; but some varieties have only 
a slaty cleavage l and others, again, are massive. In com­
position they are not complex, consisting, Us t hey do, mainly 
of quartz and sericitic mica ill varying proportions. 

The qua.rtzites are often remarkably free from all other 
ingredients than silica, and form dense non-schistose mnsses. 

Closely allied to these massive white quartzites are the 
quartzite fSchists, in which a slaty cleavage or actual foliation 
is shown. Those are due to the development of extremely 
tenuous films of sericite, which in some varieties are hardly 
visible. With the increase of the '6ericitic ingredient, these 
qu~rtzites pass over into mica schists, which are distinctly 
fohated, 

The age of these rocks could not be ascertained from the 
evidence obtainable in this area alone, The quartzitic and 
micaceous scl~ists, form the floor UPDn \rhich the subsequent 
.slates and SilUrIan sandstones have been deposited, These 
schists are covered by the Silurian sandstone as far to the ea.st­
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 l\{t. Arrowsmith ~vhich 
forms the western escarpment of the ce~tral plateau, ' 

No other rock-type 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, 
Theil' presence is, however, significant, 

Near the j~nction of the Collingw~ and Ca,rdigan rivers 
there were discovered some short lentICular vems of coarse 
p~matite, These al'e only visible on the banks of the 001-
lingw~ River. but their presence is highly suggestive, _The 
peg~a,hte seems to have undoubtedly been derived from a 
gramhc magma, no other representation of which has thus 
far been found in this neighbourhood, Granite is known to 
outcrop at Grtluite Tor to the north, and at Cox's Bight to 
the south of this locality, and in both placee it is stanniferou8, 
It may be, therefore, Hiat there is an axis of intrusion extend­
ing ~n t,he direc,tio!l of these ~nown OUtCI'~PS. and that the peg_ 
!flatlte 

III th~ <.:olhngwood Rn:e! valley hes on that axis, And 
III confi rmatIOn ~f the supPOSItion that a gl'anitic IU<lSS is not 
far below. mentIOn should be made of the fact that the mica 
schist in this place carries a number of small and inegularly 
forD;led veinlets of, ei~her quart~ nlone. or quartz and tour­
mahlle, The prospectmg of thIS urea gave only negative 
resulUi. The ot~er rocks to which ~n igneous origin is 
attached I and whtch penetrate the mICa schists are a few 
dykes 0 a gal'lletiferous zoisite-amphibolite, 'These rocks 
resem~le cI~ely t,hose o~ Hamilton-on-Forth, and may be on 
an aXIs of IIlt!USIOn ~hlch antedates that of the granite by 
sevel'al geologtcal periods; for the zoisitic amphibolite is 
markedly schistose, and its schistosity appears to have been 
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8upel'induced contempo~a.noousl'y with that of the ~ica ,~hi8ts 
alongside, The quartzltlc schist of Mt, ArrowsmIth IS s'l:lc­
ceeded on the eastern slope of the mount by , a softer t;ntca, 
schist, Upon this softer s~hist, to t~e north ~f the ~lDd.a 
track, there lies a small hill of red~hsh quartzIte •. whl,ch I S 
identical in lithological characters WIth the quartZIte, Illter­
laminated with the \Vest Coast Ran~e congl,?merate; and B;lso 
with the qunrtzitee which are associated With the, C~mbrlan 
conglomerate of the Denison Range. All ~f theoo slmllar out­
crops are, in my opinioll. separ,ated por:tlOns of one and the 
same ·formation. Hence the mformatlOn ~athered b:y Mr, 
Twelvetrees regarding the age of the formation (the eVld~noe 
of the succession at the Denison Range) has proved of mes­
timable value ill assigning an age to these rocks, 

To the eastwards of the quartzite, the lower-Ieve~ cO,untry 
consist6 of the typical Upper Mesozoic diabase, ThIS diabase 
also caps the tops of the neighbouring !ll0unt9:l~s (Mt. Gell, 
Mt, Rufus, the Loddon Range, and Kmg Wilham R.ange), 
However the two outcrops of diabase are not oontllluoUs 
on the s~rface between the King W~lIiam Plains an? the cap­
ping of the range; for, on ascend,mg the mountnm, a con­
siderable thickness of Permo-CarbonIferous sandstone w~s found 
lying about horizontally on the flanks ,of the m~untalD. The 
diabase seems, therefore, to form two s!lls, of which the upper 
one has a much grellter westerly extfnslon than the lowe! one, 
I WIiS unable to effect a junction ~ith Mr. Twelvetr~ III the 
time at my disposal, and a small, striP of country remain,s unex_ 
plored between the furthest POlllts reached by us durmg the 
work of exploration. 

7'hc Geolugical Surveu of the Tillfield 01 North DUl1da3, 

The tinfield of North Dundas is situated betw~n the ~~ng 
River and the Argent River, and therefore OCCUpIes a pOSItion 
intermediate between Zeehan, Rosebery. a!ld D~nda8 , The 
nearest mining fields therefore are areas III ~~Ich ~re8 of 
silver and lead predominate. Yet th~re are exhibited signs of 
a. genetic relationship between the h~ or66,o.f North Dundas 
and the ore-de~08it.6 of the ,nighbour,mg mllllllg fields, Th~ 
relationships Will be fully dIScussed III the r~port. now bemg 

repared. With the nearest occurrences ~f tlll, VIZ., at Z~ 
tao, Heemskirk, Stanley River, and Gramte Tor, the geo~tIc 
relationship is still more fully expressed by the geologtcal 
features of the North Dunda6 field, The geology of the area. 
is fairly simple, h" h 

The oldest rocks on t he field are the D\!-n,das slates, to w IC , 
on recent evidenoe, a Cambro-OrdoV1c~an ag~ has b~n 
assigned, These are, i~tersected, by, ane! Illterla.mtnatc~ Wi th, 
rocks of igneous Ol'lgm, The mteriammated locks are con­
solidated tuffs, similar to those observed by me at !tit. Farrell , 
and to those recently collected by Mr. Twelvet~ees III the gorge 
of the Leven River, and Oll 'the coa,st at Pengulll, They, belong 
to the effusive ~hases of the eruption of quartz-porp~yrles ll;nd 
felspar-porp~y~'les to which I have ref~rred above Ill, deah,ng 
with the Ol'lgm of t~e M~, Lyel~ schists; ~ome mtrusive 
masses belonging to thiS period of IgneoUB IllvaSlon wer~ found 
at North Dundas, but they a.re ~f small ~xten,t. and ummport­
ant, The second period of Igneous mVll610n was that of 
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Devonian age, when there were introduced a complex series 
of buic rocke-gabbros oorites, PYToxenitee, and peridotite •. 

With those basic rocks are associated later dyke6 of quartz­
porphyry in the central portion of the field. The relation 
between the acid and basic rocks is identical with that observed 
in other parte of Tasmania, viz., at Trial Barbour, and at 
Anderson's Creek, near Heaconsfield. It seems "}>I'obable that 
in all these localities the juxtaposition of the aCIdic and basic 
groups is caused by the operation of eome regular process or 
processes. There are several pieces of evidence which form a 
6trong argument in favour of the view that the prooe6S known 
8S magmatic diifel'entiation has been the caU"e of the con­
stantly recurring association of acidic with basic types. 'rhis 
argument will be prC6ented in some d eta il in the forthcomi. g 
report. 

At a bti ll later period the field was again invaded by igneous 
material , of which the only remaining trace is a long dyke of 
diabuae. 'rhe only other formations represented in the field 
ate unconsolidated river deposits. One of these makes the 
wide plain of erosion of the older Pieman River. through 
which the present river has deeply corroded. ita way. The 
ttenCflis of the ore-deposita of the field dates from the Devonian 
Igneous intrusion. With the progress of solidification. the 
magma became 'increasingly more acidic in composition, until 
a. qual·tz-tourmaline 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. ' 
.8eBides these tin-bearing rocks having an obvious connection 
with the igncoll6 reservoir. there are the stanniferou8 lodes 
which hn ve been deposited in pre-existing fissures . from solu­
tion. The rnOEit oornmon vein-type in this field is a pyritic one. 
which nt first sight does not resemble a typical tin ore. 
The principal metallic ingredient of the ulloxidised are is 
pyrrhotite. and, in smaller proportions. there occur pyrite, 
arsenopyrite. chalcopyrite, and a little galena nnd zinc blende. 
The most plentiful gans:ue mineral is quartz, and a little dolo_ 
mite usually accompames it. Besides thel;6, fluorite tounna­
line, chlorite, and epidote are present. ~till more remark­
able is the structure of these pyritic-cassite rite lodes, for the 
ore seluom occurs as the filling of a simple fissure. 'rhe sur­
face fentures ap~nr to include the presence of more complex 
lode-eystems. 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, nnd a number of more nea rly horizontal orErbodies 
which conform with the bedding-planes of the slate. The 
approximately vertical lodes may be termed II feeders," and 
those more nearly horizontal may be termed ., floors." These 
romplex lodErsystems 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-plnnes. There are two such lode-eystems on the field, 
and these both have a general strike in 0. north-west-routh­
foll<;teriy direction. 

The pyritic-cassiterite ore in t hese lodef; ha ~ been Inr~el." 
a.ltered by the prOj2;ress of weatherinR;, and two very distinct 
VArieties of oxidised ore have resulted. On thE' on{, hand, tbf' 
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.. tloor5/ ' where they closely conform to the present surface 
of the ground, have been partly oxidised. The surface por­
tlOn~ of the ore-body have been almost totally deprived of 
the metallic minerals other than cussiterite. 'rhere has, in 
these cases. been no gossan formed, and the reaaon is that the 
organic acids resulting from the vegetation immediately above 
the ore have r€ndered soluble the iron compounds. 

Almost the whole of the recent output of the field has been 
maintained by the working of these oxidise<! floors. The more 
vertical components of the lode-eyetems, and th08e floors which 
dip into the hill slopes have, with the progress of weathering, 
given rise to gossans of normal appearance. In some places 
the gossan o'·e carries a high percentage of tin, but none has 
yet been crushed. 

In the neighbourhood of Pine Hill the pyritic-cassiterite 
t,Ype. gives place to the more normal quartz-tourmalin~a .... 
sltente type. 

Little work hae thus far been done on these veins, which tra­
verse bOUl the &lute nnd granite-porphyry. In the lat\er rock 
t.here is sometimes a oomplete network of veinletB. between which 
the porphyry has been considerably altered by the ve,in-forming 
solutions. A certain amount of 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 p06Eiibilities indicated . 

The secondary oreb on the tinfield are not of gr~at conse­
quence. Tin ore is very widely distributed in the alluvial 
de()osit of the older Pieman River, but not in sufficient quan.. 
titles to render this formation pa.yable. Tin ore has recently 
been found in Dundas, and a beiinning has been made to 
open ul? the depOEiits. A visit was paid to this locality. and 
a desCrIption Will be given of the mode of occurrence of the 
tin ore there. 

P1'acticaUy no lode mining has been carried on up to the 
present time in this field. A few prospecting tunnels have 
been driven, and the work has been abandoned when pyritic 
ore was met with. The structure of the complex lode-systems 
has clearly not been understood. . 

The time hilS now come for the companies working on the 
detrital 01"6 to start operations . upon the unoxidised lode­
matter. '1'he detrital ore remaining on the surface, and the 
oxidised orl'l 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 p06Eiibilities of 
the district. The Boulder Tin Mining Company has recently 
erected a small crushjng plant and concentrating mill, and the 
Renison .Bell Company is beginning to follow this example. 

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

There a.re two mai'h features of interest brought out by the 
work upon which I have been engaged durinl2; the vast year, 
and both of them have an important economic sigDlficance. 

.. 
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t The first of these is that connected with the correlation of 
~e . ",,{,est Coast Itange conglomerates and quartzi~ with th 

tlml ar, rocks of t~e De,nison Range, and concernin which ~eb: (ja llbw, defimte, e~ldence concerning age, which
g 

is held 
that the m r~~n 'm ~h~ IS a matter of eCOJ:om~c importance in 
geneticauff co;nec~r~rthoftbth~ ore-:depOSfli::S In Tasmania are D .. e mvaSlOn 0 Igneous material in 

avoman tIme. It follows then that th C b' 
may well, serve as loci for ore-de ~ition a~d hm 

nun r~ks 
P.ected With care in the neighbo~rhood ~f theB,Quld be,Ptlo&­SlOns. Igneous In ru-

ooJ:S6 ti:c:'~niti~ortB:~t gfene!a~ dedf uhction. i~ that which con­
he f h um y 0 ongm 0 t e aCHlle and bastc roem 
. rDes o. t ,6 igt":eous rocks, which attained their present ~itl·on-
In ,oluan tIDe r--

The occurrence' of these rocks at North D d ) 
brdught into .correlation with oth~r occurren':s

ll i~s 1'~" he~D ~n valuable Inferences may be drawn It w'n be . smama , 

Ulet~:l:fi~t,~c~f:h~ b:!i~rt,o~h!I~Ci~i~rl:OC~S+~S trn~~ir th~~ 
~~hoc~~r~1h~~ o!djat:~~i~~~~t~~~~k:rtthhae DIU~d:It~:S~~~lhi~~ 
this soom' I" n serpen me. Yet 

I t' h·ngheanoma y IS satisfactorily explained by the know reTah~onsblp tween the serpentine and the granite n 
IS 0 served case of the associat'o ft' '.' li::le~r~k"k1 .• 11ied th that. of the t'i'::u~iti~nv~i:_,:;~tt~~lef;' 

should .be bo~~!' i~' lmind i~m~~atur~ockr~~~~ti!~th occurrences 
h The. IgnetUS complex of acidic an~ basic roc'ks referred to 

T~~~~i~~ se/r~~i::lya~1m11~!in~~;i~tio:he~cc:;ur~en~~er~I 
~~hfirllla~es, and the general features of the North Dund 8 
m e mIght profitably be kept in view by th066 who : 

engaged upon the prospecting of geologically similar a~:!.,>. e 

I have, &c., 

.. 

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

REPORT OF THE CHIEF INSPECTOR OF MINES. 

Chief llispector of Mines Office , 
. Launceston. 12th May, 1909. 

SIR, 1 HAVE the honour to pl'e6ent my report on the inspection of 
mines for the year ending 31st December, 1908. I 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 lnspectors of 
Mines, viz. : - Mr. M. J. Griffin, Inspector for the Northern 
and Southern, Eastern. and North-Eastern Divisions,i Mr. Jas. 
Harrison , Inspector for the 'V~tern and Nortn-'Vestern 
Divisions; and Mr. C. H. Curtain, lnspector for the Lyell 

District. The number of men engaged this year at the different Illines 
and smelting works was 6464. The number of fatal accident8 
was 6; and of non-fatal serious injuries, 58. The death l'a.te 
from accident was 0'928 per thousand, against 0798 in 1907. 

In the five fatal cases at Lyell, It is difficult to see that 
further or more efl"ective protection could have been provided 
for the unfortunate victims. Two seem to have lost. their 
balance, and fallen from the ore-bench at which they were work­
in~ ; OJ1e infringed the mine rules, and knocked the cage away 
pnor to entering it, getting crushed by the moving cage in some 
unexpla ined way; the fourth lost his life from a faU of rock, 
which he appears to have known was unsound; and the firth 
had his t high broken by a slab of schist falling away from the 
side of a pass which he was timbering. Be believed it to be 
safe, but a sudden bulge took place, and the slab fell, '1'he 
sufferer became convalesce.nt, but, after six weeks, suddenly 
died from a clot of blood in the lungs. 

The sixth fatal accident was caused by a workman at the 
Tasmanian Smelters attempting to put a 'belt on without wait­
ing for the machinery to slow down. It was the custom to 
await until the slowing down took place. The ooroner' s jury 
recommended the adoption of a more complete system of sig­
nalling, and that no belts should be replaced except when the 
engine is w()rking at a minimum speed or is ·stationary; also, 
that such work should only be entrusted to an experienoea 
person. The unfortunate youth was 17 years of age. 

H ealth 0/ Miners,- This continues to receive the inspectors' 
a.ttention. Defective ventilation and insanitary conditions 
have to be closely watcbed and remedied. On the whole. the 
mines throughout the State are fairly ventilated, and sanitary 

conditions good. Enquiry from the medical officers in various mining centres, 
as well as from Dr. Elkington, the Chief Health Officer. has 
shown that, so far, ankylostomiasis, or miner's worm disease. is 
happily unknown here. The latter informs me that he has 
made enquiries in the principal mining districts without elicit­
ing anything which woul4 lea4 him to suspect its. e~istenoo. 
He also informs me that, to gOlUg through the statlstlCS for a. 



78 

number of years back, he found a C86e here and there reported 
as ankylostomiasis but on enquiry these turned out to be due 
to other causes de(eetively described. Filth and moisture, com­
bined with warm temperature, are the underground conditions 
in which the worm spreads and establishes this serious OOffi­
plaint. When the worm is thoroughly established in any mine 
In which it has fOUlld a home, it is rarely or never entirely 
eradicated. We have, however, an effectual preventive remedy 
in our hands, viz.~ insistence on strict' attention to sanitary 
details underground and to rrapor ventilation. 

The lung disease,' general y known as miner' s phthisis, has 
occasionally been recorded by medica l men; but how far it is 
prevalent and to what extent it was contracted in our mines 
are matters ooncerning which I have not been able to obtain 
definite information. It is stated that in the few cases which have 
been 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 consequently not under observa­
tion. Dr. Elkington states that, while there is undoubtedly 
some incidence in Tasmania, the disease is nothing like so 
prevalent as in some districts elsewhere in the Commonwealth. 
Until phthisis is proclaimed a notifiable infectious disease, it 
does not appear possible to obtain 'precise information of the 
OCCurrence of cases among the milling popUlation. Men who 
are working rock-drills may be expected to be those who would 
show the moet acute and unmistakable symptoms. The rock 
dust which they inhale is the primary and producing cause of 
the disease and machine-drill men a.re undoubtedly more 
exposed to ft than any other class of miners. Dry mines and 
dry holes are conditions favourable to the contraction of this 
distressing and disastrous oomplaint. Apart from the rules 
attached to " The Mining Act." the impUlse of common human­
ity should inspire mine-owners to adopt every measure or appli­
ance calculated to prevent the de.adly inhalation of rock dust 
by those whom they employ underground. 'l'he inspectors have 
been enjoined to be especially on the alert in thi6 matter. For 
the ordUlary 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 m~n 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:_ 

Gold mines., .' .. , 
Silver-lead mines .. 
'J'in mines ... .. . .. 
Copper mineb ..... . 

'fotal .. 

18 
16 

8 
22 

64 

Leoisla tion.-During the year an .Act to amend I< The Mining 
Act~ 1905," was passed, 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. \Vork , other than work of 'necessity or mercy. is pro-
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. be oonsidered as included in the 
hibited , and lah?ur w~lch ht1~ay f 11 Among the amen4ed worl­
latter category 18 se~ ort Uln~h~uses in shafts. DUrIng aha t­
iug rules is on~ relatmg tok~ any other place in the .8haft. nOd" 
sinking operatIons no wor lllt he place in the shaft, IS allowe , 
any hoistlllg to or fr~m a~y.o oolow these pJaoes{ so as to pr~ 
unless a pent-~ous~ I S pu llltom of the shaft. adequa.te over­
teet men WOrklllg In h the ?i ction of an inspector of mmes, f01 head protecti<?n , to ft e. st-1S a is always to be provided .. Severa 
men engaged III sha t-sm mg, 1 found to be necessary In pr.tlc­
other useful amendl~lents °1 ru eSAn Act to regulate the. bUylllg 
tice were included In ::e 14~t December. The Act. I!rovlhdes fIr 
of gold was passed on e 'ld a ers and prohIbIts t e sa e 
licensing gold-buyers and go -ass y ers~n who assays or slIl:elt6 
of !Z:old. except by a bD:nk, by any thorised to take prOC~mg8 
gold. Inspect;.ors of mllleS

h 
are aUS<}ll for any contraventlon of 

against any hcensee or ot er per 
the .Act. 

I have, &c., 
W H TWELVETREES, . 

. . Chief Ill5pector of Mmes. 

W.H. 'VALI,ACE, Esq., Secretary for Mines. Hobart . 



COllfP ARA 7'1 J' E Table oj Stntislic. ~f Accident. in and about tlte AHne' ~f Tamla.ia from 1st July, 
1892, to 3J,/ December, 1008. 

Nllmbt'r of 
Number of Persons. Average per lOUD. 

Numool' of Total killed Average 
Pel'l()d. Mhlt~r8 Accidents. 

1 
and injured: per lOOU k il led 

employed. Killed. Injured. and injured. Killed" Injured. 

-------------------------
I Jul" 18U~. to SO JUIl6, 1893 32f15 

I 
28 • 2.S 29 8"8001 1'214- 7"686 

" 
lsna 

" 
1894 34113 26 7 20 27 7"934 2"057 5"877 

" 180' " 
1805 878lJ 26 4 2. 28 7"_ 1"Q5A 6'332 

" 
1805 "' 1800 .160 I 22 7 I6 23 5'629 1"682 3'847 

" 
1800 

" 
1807 4303 :JO 7 31 I 38 8"831 1"627 7' 2(14 

" 
lRl)7 

'" 1"98 MOO ,)6 13 33 46 8"318 2'361 5'007 

" 
1898 

" 
1899 6180 I :J.> 0 3. .3 6"057 1 ' 456 :"001 

" 
1800 

" 
1900 6834 

"I 
19 7 IG 23 3"365 t·O:.?4 2'341 

" 
1000 

" 1001 1 7017 20 8 23 31 4'417 ]-140 3'27tS 

" 
1901 

" IOU' 0438 I 38 7 M 42 6'M4 1"088 ';'437 
1:}()2 1003 0484 •• 6 .3 40 7-667 0-9-15 6'fi32 

" 1U()3, to 31 Dec., 1003 6604 
" 

27 8 20 28 4-971 ] '428 3"56Il 
I Jan" 1904 

" 
1904

1 

6192 

I 
73 " 0 60 74 I 

lI'9bl 1'~4 1O'.fU7 

" 
1005 , 19"b 6086 34 7 ~o 37 5-618 1"063 4'iJo'hl 

" 
1906 

" 
19UO . 7004 

I 
M • 61 65 9"280 0'371 8'7u9 

" 
1007 

" 
1007 7.'6 68 6 04 70 9"31' 0"798 S'S16 

" 
19V8 

" 
1008 6464 60 6 58 64 0"900 0'9211 8"072 

00 
<:> 
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Dioqro'l'n showinq the ratio of fata! accidei\ts 

in mines in Tasmania. 

Rote pey 1000 men em ployed. 
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TABLE shoming Rate per Thou.~afld ,Killed and Injured ill tlte d~ffereflt Divittwnl( for tltt> Year 190M. 

I 
Average 

Number of Total Avnage per 1000. 
NUlllbfll'of Numbel' of I 

POI·sonl. number Average pe, 
Divleion. Men Accll'lenh. Killed &: WOO Killed 

employerl. I InjUl·ed . and Inj ured. 
Killed. Injured. Kl11ed. lujlll·ed. 

--------------- - -·--1- --- ---- ------ ------
Northern and Southern ............... 803 16 Nil 16 10 Ig 'R2S Nil 19'926 
N()l'th-Eastern ... .. , .................... 760 r • Nil 6 6 6'678 Nil 0'678 
Eastern .... , ...........•...•..•.•.•....... 583 4 Nil 4 4 (1'861 Nil 0'861 
N ol'th· \r estern .............. ......... 017 2 Nil 2 2 3'868 Nil 3'868 
Weal ern ................. . .................. 3801 33 6 31 37 9'734 1'578 8'155 

--- --- ---
I 64'" (l() 6 58 G4 ... ... ... 00 

ANALYSIS of Slat •• tics tor the lVestem Division. 

-I - I Numbe, of 
A verage Persona. Total A vera Average per lUOO. 
Number Number of Number 1000 ~d::r 
of Men Accldt'nI A. [ Killoo &; and 1 

I I 1 . njul'ed. I = Lyell =.=:.=. :~::e,. ---10--:": '"':,7 --=: I "9'~:- K:I:l l ln:u:~. 
ZeehnJ &:c . .... ..................... ..... 1728 14 1 16 10 '~;'j9 0'578 "'680 

3801 33 6 ,--3-1- ---87 9'734 ~ 1--;:}65 

Division. 



TABLE showing the Number oj Persons Killed and Injured in and abo1" the Minu of Tasmania during 
the Yea,' 1908. 

PLACE OR C AUSt-: OF 
A CCIDENT. 

Northern 
and Southern 

Division. 

~orth­
Ea8teru 
Division. 

IN SPRCTION DISTRICTS. 

Etl!ltern 
Division. 

North­
Western 
Divi~ion. 

Western Division. 

ZeehaD and 
ot~r 

Dist. LS. 

Lyell 
District .. 

T(lTAL. 

Killed. lnjured ' KIlle<t. Injured. Kllled.InJured. Killed, Injured. KHled.lnJured. Killed' Injured. Killed. IuJured.. 

_.------_._- -- ------------------ ---------
UNDERGROU~ D-

Falls of Ground ..... ..... 4 2 2 2 2 8 ----,_ ._-------------------

Shaft Accidnli.<f-
ThingstHlling down s.bafts 1 
Httulage ..... .... .. ...... .... 1 1 9 
Falliu!! do\\o n passes and 

shafts. ............... .. .... ... ... ... ... ... ... ... \ . .. 2 ... 2 
1- -- -1----------------------

Total ...... .......... .. 1 ...... 1 ... 1 ... 1 1 2 I 6 
------------ ------ - - ---->-

M lJlCellllne,JUi< (undergrmmd ) .\ 
Httuhtge- 2 

Trulns, &.c. .................. 2 2 2 1 Y 
Sundry ltCcidents .... " .... 4 9 2 5 

E.~~~············· · -- ---~-------. ________ -- .. ---- 3 16 
6 ... 2 ... ." ... 5 .. · ... 

'rotal ......... . ....... I -- -- --' __ _____ .---------;- '---8---3-- 7 3 &0 

7'otal Underground ." ... 11 ... ... ... 3 ------- - ------r-----------
ON SunPACF.-

Smeltillg-works. ... ........... . 
Machinery ...... .. .... · .. •• • .. · 
Falls of stone ...... · .. · ... ... .. 
Tramwavs ..... ......... ...... . 
Ftttl!l of' Person~ ............. .. 
Fulls of'timbt'r ......... .. .. . 
Miscellaneous-

7'otai Sur/ace .. ... .... 

I 

I 

4 
1 

1 5 
2 

I I 
I 3 

1 2 4 2 8 
2 2 2 

; ... ; ::: ::: ::: "i ::: 2 .. . 2 ... 7 
______ .. · ___ --'-----1- --1----------3- ----;;;-

5 5 ... 1 1 ... 
729 

-
,- -----------

-- ~6 -5- ----.- --:;- I 15 5 16 6 58 

Gnuss 'fOTAL, 1908......... --- --'Ii\--s 2 ----3--- --7- --2-~ -1- ---;;;- - -6- 64 

1'otft1 durir.g 1907 ... 
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REPORTS OF INSPECTORS OF MINES, 

MR. INSPECTOR GRIFFIN (Launceston) reports: -
1 have the honour to submit my annual report as Inspector 

for the Northern and Southern, North-Easterni and Eastern 
Divisions of the State for the year ending 3 st December, 
1908, 

.4ccidents.-I am pleased to be able to state that no fatal 
accidents have occurred in the mines of the above divisions 
during the year. 'l'\venty-five accidents of a nature serious 
enough to be recorded have been reported j of these, 11 were 
on the surface, and' 14 underground. Although some of these 
accidents were of a very yainful nature, causing the sufferer 
to be off work for severa weeks, yet none of them were of 
a nature from which fa.tal 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, ca.used p':enerally by 

. small pieces of stone falling in stopes, trucks leavmg the line, 
&c. lfour-fifths of the whole number were what might be 
called purely accidental{' some carelessness was perhaps in 
evidence, but nothing 0 a gross nature. Of the remaining 
five, two occurred in stopes, caused by timber giving away. for 
which both management and men were to blfi"mf'-the men, 
who were contractors, for not setting up and securulg the tim­
ber properly, and the management for not insisting on more 
care bemg taken by these men, who, if employed on wages 
instead of contract, would be more careful. One of thESe 
stope accidents mi~ht easily have been attended with fatal 
results. 'l'he 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 about 
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-pla.te near the crank­
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 dowrl a shoot. Mau. 
mill, engaged attending to pumps, got into a compartment 
where he had no right to go, and was jammed. but not sefl­
ously injured, by the inspection cage. 

M.achinery 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. &mething 
went wrong, probably the door of one truck got unfastened • 
and swinging out caught the fra.me timber of shaft. Both 
trucks were thrown out of the cage. and f!trikin~ timbers 
below the 600-feet level on each side of the shaft. One truck 
went through roof of cage and jammed in shaft j the other was 
upside down, and balanced on the crossbar of cage. The 
safety-grips worked, smashed their chains, and turned right 
round, the squeeze reducing the 8-inch Oregon 6kid to 4 inches 
at place where they first struck. The only sign in the engine-
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house W~8 tl slight shake of the rope, as when shutting off 
stearn with unbalanced cages. It was only when the cage 
reach~d the bottom, lOOO-feet level. that it became known that 
anythl.ng unusual bad. happened. The softwood skids allowed 
the ,grtppers to turn right round, thus rendering them uselese. 
It IS, how,ever, e.xtre~ely doubtful if any safety apphnnces 
known or 10 use In thiS State would have arrested a heavily­
l~ded c~g~ desoend~llg. at such a high rate of speed. New 
grippers, With a proJecting lug to prevent them from turning 
oompletely 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 a~ted well, 
Ilnd no damage was done. 

At the Arb~ Tin Mine an accident to one of t~ tanka on 
the baulage l~ne ha~pen~ owing to the slipping of clips on 
the rope-cuppmg sl'lioo. The tank descended with great foroo 
beneath the sand-b ~,but no great damage was done as there 
was a good buffer .It tree-ferns and sand-pack for it to strike. 
O~ De~mber 30 the western cage of Hart' s Sbaft. 'l'o&­

maOlfl Mme, when about 150 feet from the surfaoe cnught a 
lOOSE' studdle , which jammed it; in consequence' the two 
i-inch bridle-chains carried away, and the rope wa~ released. 
The cage was held up by the safety-grippers. When the cage 
was bn;H1Kht to the surface i~ wa~ thoro~ghly examined, but 
found In good order. One hnk In hauhng-chnin was found 
defective. The rope was pulled into the shoe to the extent 
of.5 inches, and had to be reshod. 

Complaint& from Mine,·&.- Written complaints were made by 
miners. and in each case received prompt attention. In 't.wo 
cases out of three reported there was just caURe for oomplaint · 
th~se were from two of the small ~old mines. In one case th~ 
mine manager, who wa.s also englne~rivel' 011 one shift . was 
accused of carelessness whe n in charge of the engine inaB­
much as he allowed the cage with three men on to 
descend in1:o the well. which, fort~nately. had only a few ' feet 
of water III I,t, othel'wise serious consequences might have 
followed , As It wn.s, 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 s~owed down before it went into the well. There 
~as some !Ittle excuse for this mistake, as the indicfl.tor-chain 
In the en(l:lfle-house had stretched a hit. Other mistakes made 
s~l("h M allowing the cage after ascending (with men on) som~ 
distance 00 run back, also over-winding on one occasion were 
mexcusable. It ~\'as, hmyever. not considered neoess~ry to 
take. any proceedmgs against the offender, a reprimand and 
cautIOn beIng sufficient. The second complaint was with refer­
ence to the unsafe m(>thod of working at another mine where 
a tunnel was being driven through running ground .. There 
wns s:ufficient ground for this complaint, and the methods of 
working hnd to be improved upon, The third oomplaint mnde 
was in oonnection with what was alleged to be the very unsafe 
I?tate 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 complnint. 

Ventilation of Jlfine,'l.-On the' whole the ventilation of the 
metalliferous mines has been fairly good, In most cases 
naturnl ventilation is sufficient. Some few, however , have to 
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employ mechanical mE'ans, not regularly but as a stand-by 
when natural means fail through atmospberic influences. At 
Beaconsfield. which is probably the worst district for gases, 
especially carbon dioxide, which is contained in large quan­
tities in the rock str~ta penetrated, exhaust-fans are employed 
when natural ventilation fails through a change in the weather. 
High temperatures accompanied by a north wind are always 
a source of trouble, and the fan must be set going. At the 
big mine (Tasmania) natural ventilation, except ao the north 
section. is found adequate, excepting at times when there is a 
sudden increase of water, which brings with it volumes of gas. 
Thif.! often occurs when the bottom levels are being driven, 
and a round of shote fired liberates both gas and water. 'l'he 
face must be then allowed to drain for several days, At the 
north section/ where only a few men are employed. prospect­
ing. a power ul fan is employed; but even tbis, with a good 
return air-course and brattice divisions right up to the faoe, is 
n.t times insufficient, and the men haVE to be called out and 
put to other work for a. time. At the Bonanza. Gold 1\1 ine 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 bottom carbonaceous 
strata has been started, the use of the blower is frequently 
needed. 

MaORzines ,-'l'he magazines at the different mines are well 
kept and in good order. A few pounds of r;eltgnite which was 
badly stored and kept overlong had in one instance to be con­
demned, Apart from this, the explosives used were in good 
order. 

Equipment.-'l'he ropes, chains, shacklee, and safety appliances 
in use are generally in good ord(>r and efficient. especially 90 at 
the big mines, where weekly all-round inspection, changlDg, or 
renewmg is the order. With regard to the efficiency of safety­
cage appliances" the two cage accidents at the Tasmania Mine 
already referred to undtr heading of machinery accidents, 
afford an object-lesson, In the one case the cage, landed with 
two trucks of mullock and descending at the rate of 1500 feet 
Jl('r minute, WR.S partly arrested through one of the trucks 
slipping out and Rtriking the shaft timbers. This was sufficient 
to allow a slackening of the hauling-rope, The @jrippers acted, 
but 60 great was the force of the descending welglit that they 
compressed the softwood skids, 8 by 4 Oregon, to half their size, 
turned complE'tely round . and having passed their greatest 
eccentric radius were, of ~ourse , useless, and the cnge was not 
stopped. In the other case tbe cage was ascending, when it 
was caught by the bottom e~d of a ~tuddle swinging.out an 
inch or two; the bridle-chams carrIed away, releaSIng the 
rope , but the cage was prevented from falling by the safety­
grtppers, which acted promptly as soon as the rope-oonnection 
was severed. The studdle did not .lam the cage in any way, 
but striking as it did. end on, tended to force it downwards . 
The deduction to be drawn is that, as in the first case, the 
safety applianoos 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 pla.oo, something 
would be bound to give away and disable the grippers under 
the inftuence of such force. The winding4;peed was, of course, 
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much higher, n~arly three times as great 88 that allowed with 
men onl but stili t here must be some doubt as to the sufet 
and use ulness of these gripp~r8 on a descending cage although 
they may be thor~ugbly relled OJ) when the cage is mOl;jng 
upwllJ"d~. ns ShOWll In tile case of No, 2 IlCcident. 

CO(lL. Mi1lu.- 'l'he two principal collieries Cornwall and 
Mt. Nicholas, maintained their usual outpuU; although both 
have had., to enoounter difficulties of a senous' nature through 
the faulting of the seams being wo'rked. 

Mt. Nich~Iu.s._At this co lJiery the system of working is 
long-wall . 'Ihe 4.-foot seam worked for many .rears past gave 
outl ?r had to be abandoned" a year ago, oWlllg to frequent 
fau tlllg, that rend~red workIng on long-wall or indeed au 
any ot~er system, d1tfj.cult and unprofitable. }-"nultil1g ot the 
!lelUltS In the Mt. lcholas Range had to be oounted with 
thr,!ug.hout the w~ole period of their working existence. 
Mal.n tl.Lults. some tt!ll~ a down-throw of from 6 to 11 feet, and 
ngalll lumps of a ~Imlla.r nature. but not so frequent Il8 the 
down-t H OWS, were III eVidence from the first· these however 
only occurroo at long intervals, and a good soo~ on ever: 
floor was worked between. It was not until th(> w'Orkings 
were P!lshed beneath the hill for a distance of three-quartem 
of a. mile or SO from the outcrop of the ooal that serious diffi­
culties were encountered. Minor faulte appeared and the floor 
became very U1~eve~l. 'l:he continuity of the ion~-wall face 
oould not be. mamtallled In unbroken line, and ventilation was 
a good deallllterrupted. At last a jump-up fault OCCUtlOO cut 
off yhe seam completely. and beyond hope of being recov~red 
ngal~l from the old wOl'king l(>veI. A rise was put up to 
~ b.elght of 32 feet, but tile top wns not reached. 1'he break 
I~ til steps of from 10 to 12 feet each. The 4-feet seam is 
t!lted up, but feathered, and disappears at the top of the first 
~Ise of 19 feet. A 5-fect seam of mferior coal above the 4-feet 
18 a1S? tIlted UP. ~ut not lost sight of at the too of the rise. 
The '!ne o.f fault 18 roughly north and south. N"o sign of th~ 
er~tptl~e dtnbase l'.ock was observed, nor WR6 there any deterior­
a~101l tn th~ quahty of the coal that would iudicate its imme­
dtate. pl"O~l1111ty.. A year's work in the 4Mfeet seam still 
remalne? III couuni back ~uth and east along the main lin~ 
of fn ultlng. tn the meantIme the 6-feet seam on which 80me 
wo~k. was done a few y~ars back, was reopen;i' for a longMwall 
WOI king. Jt had prevIOusly been worked on the pillul' and 
bord~ nnd. now at. the clOSe of 1908 the wholtl of the coal out­
put 16 belng"obtaln~d from this seam. Difficulties had to be 
o~en:Qme. I~e t~lckness. (6 feet) of the seam necessitated 
extra pl'ecautlOn~ In stowlIlg, and large gurultities of timber 
I~ad to be used Ill .packs on chocks, us well as in props n.nd 
lids, .to guar4 agnlllst a too sudden subsidenoo of the roof. 
Despite .ull thiS, a._general crush took plaCe in June lust, and 
the collie ry was Idle for several days before work COllI I be 
resumed. The ar('u affected extended over 3 to 4 acres of 
worked-out Henm. On resuming work it was thought advisable 
to ,,:ork on~y the bottom portion, 4 feet 6 inches; of the seam, 
IcavlIlg 18 IIlcbes of coal.and bands at the top, that makes an 
excellent. roof. The sllbslden~ although causing a good deal 
of ~ork III t he. way of roopelllOi ronds, &c., had its value in 
easlng the stralD On the roof, and wOl'k is now proceeding in 
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a sati6factory manner. A oontinuous line of long-wall face is 
opened up, ventilation is good, and from an inspector's point 
of view the colliery wns never in better nor snfer working 
order than at present. 

Cornwall Colliery.- '1'he system of working in this colliery 
was, until the latter end of 1907, pillar and bord, when it was 
changed to longMwall . Why it was not worked from the 'lirst 
on the long-wall system is not easy to understand. 'Ihe seam 
is 4 foot. Faulting, which at the commencement gavo some 
trouble. had almost totally disappeared by the time the l0!lg­
wa.ll face was opened up, and tor nearly n. year everythlllg 
"'ent well under this system of working. 'fhe output of coal 
wa.s increased until it reached 10,4.83 tons for the quarter 
~nding 30th Septembcl" The long-wall workings had opened 
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 faultt; having completely 
broken up the coal. The distance from the entrance of the 
tunnel to the l>oint where work ceased is 11 little over three­
quarters of a mile. A new fit was opened on a 5-feet 8eam 
25 feet or .so below the level 0 the nbanaoned 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 t he mine bnd been 
idle for nine 01' to days a collapse of the roof took place in 
most of the working places, as well as in the back roads and 
main beading. So serious was the brenk thnt no attempt at 
reopening was made. The coa l in this seam is of inferior 
quality . It could not be worked under the long-wall system, 
as the "oof is bad, nnd as pillar and bord working 1s a more 
expensi"e met.hod. there was no great incentive for reopening. 
Work i'i now in the old pit. recovering the 0001 pillars left 
from the first working on the pillar ana bard system . There 
is Also a good portian of the unbroken seam coming back 
towards the outcrop that cnn be worked. A small electric fan 
was installed during the year. and by thi8 means ventilation 
wos improved. 

Wnllsend Colliery (labe SOlldfly). - This colliery was reopened 
by a new company about the middle of tho year. Mr. R. H. 
Stokes, late of Stockton Colli(lr)', Newc,llstle, N.S.\V., was 
appointed a.s mine manager. Extensive alterations and 
impro\'ement8 have been made, and the mine is now being 
opened up ill l\ thorough and systematic way for long-walJ 
working. Mr. Stokes is a thoroughly experienced coolminel' 
and the holder of a fir"St-class certificate for mine manage­
ment from New South Wales. It is safe to assume that jf the 
Sand6y seam can be made to pay for working, he will make a 
success of it. 

Mt. Cygnet CoHiery.- No alteration to note in the work­
ing of this mine. Only two or three men employed, and the 
output seldom cx~eds 300 tons per quarter. BerrY'e. Wood­
bridge, seam has been idle for some time past. Nothing doing 
at the Catama.ran coal seam at Recherche Day. It seems l\ 
pity that this coal never got a fair trialJ as tho 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 wa.y. 
There is not much demand for this coal, which is only used 
by brewers and maltsterfJ. 



90 

Mersey, Coal.- Only Mr. Allison's Spreyton Mine working in 
the locality now. A new seam or new workings have been 
opened up about H mile east of the old oolliery ~nd close ro 
the Tarleton railway-station. The seam h, prob~bly the same 
86 that worked at the old pit. No work is being done at the 
lat~r place DOlY_ Bound's lllamatha Coal Mine is idle. At 
Duivel'ton nothtng in the way of coal-mining has been done 
for the past year or two. 

Gold .llinino.-Beaconsfield.- The Bonanza Company's shaft 
~ns been sunk to a total depth of 1180 foot. 'I'he bottom plat 
IS cut at 1170 feet. from which leve l a short crosscut reached 
the continuation of the Tasmania Company's lode into Bonanza 
ground. Unfortunately for the Bonanza Company the lode is 
not payable where cut. 'l'his bottom level in the Bonanza 
oorl'esponds to the lOoo-feet level in the Tasmania Mine No 
great distance need be driven to connect the two mines . 

1'asmania Gold Mine.-During the year the llOO-foot and 
also the 1250-feet levels have been oonnected with Harl's shaft 
so that the lode can now be reached at these bottom level~ 
from either Hnrt'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 BOO-feet level west 
O?mpletely drajning the lOOO-feet level, and it was not con: 
sldered advisat to oontinue driving until a connection was 
made between the 1250-feet level and Hart's shnft. 8.8 any 
excess of water oouid not be dealt with till this wns done. 
Grubb's shaft was sunk a further distance of 76 feet making 
a total depth of 1353 feet. Bnrt's shaft has not ~n 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 
h~avi~~t flow on. any oJ.?-e day being 4,894,700 gallons .• The 
mille IS well eqUIpped With regard to safety of working and 
good ventilation is generally maintained. • 

Le/I'o!l ~-'i eld.-Blue Jacket.-Thil:! got another trial during 
the yea r, but the re6ult was not satisfactory. nnd operations 
ceased . 

The New Pinatore Company has done a good dea l of pr~ 
spec~ing. Nothing worth mentioning \las discovered. Other 
partIes have been at work, and on the whole a good deal of 
prospecting has been done. 

JIathinna.-New Golden Gate Mineo- I n 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 plaoA, but the 6hoot 
w~s very short. A winze sunk 102 feet at this plaoe lost the 
shoot further on, and before the main slide W06 reached the 
lode split ull . A crosscut was driven ea,st at this place for 
some little distance, but no good results followed. At the west 
lode some good payable stone W8e cut in driving north from 
the crosscut, but, as in the case of the eastern lode, the gold 
6hoot was very short. A winze was sunk to a depth of 90 feet 
but t he gold did not live down. The mine hns been tested U; 
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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800 .feet. short sections of stone .are be~ng worked by tribute 
parties, and good payable stone IS obtamoo. The company is 
teeting a lode on the old East Gate section . A shaft 12 feet by 
" feet W8.8 sunk to a depth of 200 foot, and the lode is being 
driven on. 

Ta8manian Con'K)ls.-Work during the first part of the year 
.,as at the 1300, 1400t and 1500 foot levell:!. At t he bottom 
0600-feet) level the dlamond-<lrill was employed, to test the 
western looe at greater depth. By ulTllngement the company 
was enabled to further test the wpst lode below the loon-foot 
~y driving from t he (,1'assCut on the e.ame lode i~ 
Now Golden Gate ?tfine at the 1800-f<>et level. 'I'he 
distance to the boundary is about :200 feet. The drh'e was 
extended another 100 feet or so into the Consols' ground but 
the lode so far tested was not payable. The last of the' pay­
able stone at the wOl'kinj2; levels was taken out, and the mine 
finally shut down about September. 

Miner's Drenm.- The 'l'asmanian Consols Company pro­
spected this mine under option to purchnse. A small winding 
plant was installed, and the underlay shaft going down on the 
lode deepened, making a total depth on the underlay of nearly 
~ feet. The section of stone, when tested, on both sides of 
the shaft at bottom level was found to Ix> s·hort. Work had 
ceased before the end of the year, as the company declined to 
purchase under the terms of the option. 'rile original owneN 
StRphenaon and Dick. having become possessed of the winding 
plant under the tcrmA of the option, will probably now work 
the mine themselves. 

Eld01'ado Prospecting Syndicate made an attempt to reopen 
the old mine. A verhcal boiler and small steam winch of the 
type med for pile-<iriving was put in use, and the old shaft 
(D feet 8 inches by 3 feet 8 inches), Ivhich is 171 feet in depth, 
was unwatered. Some further work was done in the way of 
cleaning out the old crosscut, but operations soon came to an 
end. 

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

Golden Horscshoe Company.- At this mine there is a small 
crushin~-p lant driven by water-powcr. Stolle was obtained 
by stoPlllg from two windlass shafts, of depths from 80 to 100 
feet. The equipme_nt waa 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 Company. but nothing has come of thi6. 

Golconda..-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 
OWillg to the hard nature of the country. The prospects of thi~ 
mine were not very 12:00d at the close of the year. 

Golden Pyramid Mine.-Several vain attempts have been made 
tAl 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 
?f the lode at much loo!> cost t.han all this driving has run 
mto. 

\ 
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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, ~alena. 8I!d silver. 'l'he Government expenu~ 
& sum of money In extcndUlg the road fl'om Golconda railway­
station on to this mine. The whole distance is only 1t mile. 
The company bas now a fairly good road to its mine, but no 
ore has, 80 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 i some few are pr06pecting and f08sicking, the remainder 
working in open-cut on the terraces and in the old crook and 
flat workin~s. Most of these people have been on the &aId 
6\'er since It was discovered and worked so successfully 30 
years ago. There is no impoverished look about place 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 (l\1athinna) had some 
boring done on th.9 Bat with a view to working by bucket­
dredge, but the results it is understood, were not satisfa<:tory. 

Tin Jline$.- Every mine on the East and North-East Coast 
has suffered more or less from the effects of an exceptionally 
dry year- no rainfall worth mentioning. Many of the small 
claims, especially those depending on storm-water for their 
!'upply, suffered severely. In the Mt. Cameron district 
miners who were accustomed to get sufficient soorm-water to 
keep their sluices going for from six to seven months in each 
yenr <i. not get as many weeks during t.he past year. The 
big min~"1 too, had to slow down. 'I'he Briseis. with its various 
sources 0 supply 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 Arbs 
Tin Mine was practically idle for a long time. The Briseis 
Extended Company gt"ts its supply by gravitation from the 
river close by. The breaking down water is pumped in to the 
face from the barge, on which the centrifugal gravel-pump is 
at work. Its supply did not therefore diminish much. The 
Purdue Tin Mine, nenr Gladstone, is verhaps the only tin mine 
that can claim to have worked full time throughout the year. 
rts steam-pumpjng plant, 3-stage centrifugal with Allen 
engin~s, is up '..0 date, and gives a highly ~ffici ent service, 
pumping under l'\ head pressure of 300 feet , The power-6tation 
IS 30 feet above river-level the water being brought on to the 
pu'np-well by open race from the river. This plan insures 
lmmunity from interference by Boods, and also affords a means 
of getting rid of a great proportion of t he tailing sand before 
tbe wnter reaches the pump. 

Pioneer Tin Mine.- Shortnge of water interfered a good deal 
with the progreM of this mine towards the close of the yeHr 
The hydl'O-electric scheme now fast approaching completion 
wilt not only cheapen and otherwise facilitate the use of 
mechanical power required for running the p;raveI-pump, but 
also ensure a more oonstant supply of water for sluicil'll pur .. 
poees. Through the courtesy of the general manager, Mr. C. 
G. Ryan. I am enabled to furni flh the following outline of the 
new scheme:-

The primary object was to a ugment the water-supply by the 
(lonstruction of a dum on the Frome River thnt would enable 
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nough water to be stored to rWl the sluicing plants con­
tinuously during the summer months. As the elevation of the 
dam abo"e the mine workings was sufficient to ~ive the naces­
dry power for generating electricity for driVing two large 
hargos, it was decided to I!ut in a generating station at a con­
,ement point, and substitute motors for ' driving the sand­
pump in the place of steam-engines. 'I' he water therefore 
~l"Ves the dual purpose of providing water-power for the 
pumps, and water for sluicing. The dam is 625 feet in length 
lind 54 feet in depth, and is constructed of loose rock with a 
ooncrete facing, and has a capacity, to the 51-feet level, of 
420,000,000 gallons. The water is drawn off in a concrete tunnel 
through the base of the dam. and passes into a race 1-1 mile in 
length, which conveys it to the head of the powe r-pipo line of 
wrought-iron, 36 inches in diameter ' and 1200 feet III length, 
from the end of which it issues to t.he nozzles, driving the tur­
hines under a head of 1140 feet. Three generating sets are 
installed of V oith turbines, ooupled direct to 375 K. 'V. AIlg:~ 
moille. Three-phase generators, generating at 6500 volts. wh lCh 
is transmitted 4. miles to the mine, direct on to the motorsdriving 
the sand-bnmps. From the turbines the water passes into a race 
3 miles long, which conveys it to the head of the pressure-column 
on the mine, from which It issues from the sluicin~-nozzles under 
a head of 250 feet . The transmission line is earned to the edge 
of the workings, where it branches in two, each branch oon_ 
c;isting of annoured cable, which is carried on to the two 
barges, each of which has a 400 B.H.P. motor driv!_~g a 16-incb 
sand-pump. The priming gear, consisting of a n Edwards air. 
pump, is directly oonnected to a 5 ll.H.P. mater. 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 Europpan practice, and 
is fitted with carriagEHlwitch gear and automatic \'oltage regu­
lation, as well as lightning arrestors and other safets devices. 
It is anticip,ated that the plant will be in operation before the 
end of AprIl . 1909. 

The Ancho.' 1.'in Min6 ceased operations for a time towards 
the end of the year. 'Vant 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 livinft at nil. 

The ]\ft. J~ex Company commenced agalll this time on n 
big lode formation to the south-east of the oid mine. Several 
hundred tons were put through, but the lode-st uff oould not be 
made to yield marketable tin, owing to the presence of luge 
quantities of wolfram. 

The Shepherd and Murphy Mine at Bell Mount .- MiddIesex 
is working steadily, and with a fair measure of sucoesa. 
Scarcity of "'nter here, as elsewhere, retarded operations So 
Il:ood deal. 'l'h{' mill and concentrating plant is operated by 
Pelton wheels. A crosscut. which is a oontinuatlon of the 
battery le'"el tunnel tapping No. 6 lode i .. 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 u'sing the rerial tram. 

Silver ilIinu.- The Round Hill Silver and Lead Mining Com· 
pany hnd almost completed ite ore-concentrating plant at 
the close of the year. No mining work had been done during 
the last quarter, but everything is in readiness for the breaking 



of large 9uantitie6 of ore. once the plant for treating it is set 
going. 'Ihe facilities for mining by means of tunnelling are 
excellent

l 
and with plenty of ore in sight good results might 

r6aBODab Y be expe<:ted. 
Devon Silver Mine.-'Vork was resumed after the winter 

months were over, and about 50 tons of high-grade ore obtained 
from the old adit level. A winze. commenCed at the end of the 
year is ~oing down on &.ood ore, the lode improving in width 
8S sinklllg proCeeds. Only a few men, seven in all, aTe 
employed. 'l'be means of transit of the orc from this mine to 
Devonport has been made easier by the opening of the new 
road from South Staverton "ia. the Round Hill Silver and 
Lead Mine to Lorinna on the River Forth" a distance of 10 
miles. The ore has still to be packed trom the mine to 
Lorinna, about 5 miles. The new route is shorter by about 
5 miles than the old road via. the Shepherd and Murphy Mine 
and Wilmot. 

COPl1er. - Burnie Covper Mine.-The old company ceased 
operations al~ether In September, and sold its leases. and 
plant to a timall syndica.te formed at Burnie, which has taken 
out a considerable quantity of ore left in the different levels. 
This work will soon come to an end, and it is not likely tha.~ 
any atoompt will be made, by the present OWfiers at all events, 
to prove the lode to a greater depth. The total depth worked 
to is 258 feet. The shoot of ore shortened going south at the 
bottom level , and the lode pinched somewhat under foot. 

Copper Crook Syndicate. - Gunn's Plains.-No work at this 
mine since February. 1908. 

Bucktt-dredoing lor Tin.- The Gladstone Development Com· • 
pany's dredge has been idle for several months past. All the 
payable ground in " Weir's" paddocK: being worked out. it 
will be necessary to remove the dredge to a flat about half 
[l mile further down the river. This ca.n only be accomplished 
in time of 800d, or by constructing a temporary dam to raise 
the water. The Dorset and Ringnrooma dredges are working 
with varied success. There is now a chance of improvement 
under new management. 

Annexed are tables showing the number and nature of aC<'i-
dents for the year. 

I -• 
~ 

95 



LIST of Accidents in G ·tfin'.c Di"rict rot· Year 190B-continueu. 
Inspector r~ J' 

Name of MalTied Naturt' of Injuries. 
Particulars. 

Cause of Ill' Single. 
Date uf Name of Min" , Locality. Accideut. Sufft!rer. -----------Accident. - --- ----- - - - --- d' Hock down raass -- "Married Slight cut on ~ead Was sen s~~~:c~u slipped on ath, 
1908. 

!:lhopherd & Middlesex SliPhed off Johnfl.tone, and severe inrry frodf II do iV~ pass, some lU or 
2 Mar. lat into Arthur to leg bl! ow ~~ fe:t sustaining cut on head Murphy fell 

MiningSyn- pass, knee and se~'erc injury to leg. 10 or 1~ Had with his mate, John Long, dicate feet "Bruised side; ap-
Summers, Ditto ~ed fl a stage in a stope to 

9 Mar. New Golden Malhinna Stage giv-
Thos. 

peared to bave a bealo a blOW; lhe stage gave 
Gate G.M. ing way rib broken w~y aod Summers fell 7 feet; 
Co ~ot.' his side rather badly ~ 

'v:fi~g solUotbin~ at battery '" 
KnOt:ked Steel, Ray F. Ditto Foot ba.dly ho per and standm~ close to 

Anchor Tin Lottab crushed raifsof'tram,did not earwam-25 Mar. 
Mille 

down by ing whistle from rake of trucks 
rake of coming in ; WR.8 knocked. dfw~, 
trucks ono truck passl.ng over hlS 00, , 

and crushmg It. . 

\ Seve.e ,bock 
'V as di~manUing hydrRul~c filt~r, 

Screen Hutchins, Ditto wind blew a screen agamst him 
25 Apri 1 Tasmania Beacons- Wm. causing him to ~aJl about 8 feet; 

Gold Mining field blown he was in~n81blo for a fe; 
. ('0., Ltd. ~inst minutes. suffered from sboe , h,m and was off work for 7 wt?eks. 

\ Big toe badly 
Was handling a ~iece. of ltmber 

he Galret~ DiLto for main shaft; It shpped, al?-d 
Ditto Ditto Timber bruised and falling, caught..his foot, brulS-4 May I was hal!d. Jt\mes lacerated in~ and laceraltng the great too 

\ lin~ falhng 
on is foot ba ly. 

~ }(.aJ' Dino Ditto Strained by Crawford, Married Sinews of back While attem~in&. to lift a loaded 
over lifting Peter strained truck on e raillol at the 
truck on to 1250 ft. level, strained the 
line sinews of his back ; was 9 

weeks off work as a result of 
this accident. 

5 June Ditto Ditto Cap slipp- Campbela Ditto Cuts on face and 'Vhile st.oping in No. 7 Block, 
ing from Alexan er severe shaking stepped on cap which carried 
footwall away from footwall hitch; he 
hitch fell 15 feet, and su~tained 

several cuts on face, also very 
severe shaking. 

I Aug. Tumania Beacons- Caught by MaumilJ, Ditto Squeezed about Was attending to pet cecks of 
Gold Mining field descending E.A. hips, left foot a plungers, was caught by lnSpec-
Co., Ltd. cage little stt ained tion cage which was be~ 

lowered slowly, got a g 
squeeze across the buttockd 
and hip!!, also injury to left 
foot which was strained. ~ 

{Ii 26 Aug. Briseis Tin De.by Reaching Chick, Arlhu Ditto Shoulder 'Vas reaching over dump race at ~ 
Mines, Ltd. for piece John dislocated open. ut face, lost his balance, 

of board and fell 6 feet. dislC'Cllting his 
and over- shoulder joint ; was off work 
balanced 5 weeks 8S a resul t of thi& 

accident. 
26 Aug. Tumania Beacons- Run into by Lock, Henry Ditto Bruised on ribs 'Vas cleaning road underground, 

Gold Mining field a truck under right arm when his mnte coming along 
Co., Ltd. bei::! with a truck jammed him 

wheel by against the willi; he re:::eived a 
another bruise on the ribs under the 

mall rig:ht arm; was off work 3 
weeks as a result of accident. 

24 Sept Briesis Tin Derby Fall from Wilkins, Ditto Blow. on head, While working on a stage 7 feet 
Mines, Ltd. stage Arthur caUSIng hi~h, he got his file fast in a. 

Henry unconsciousness ho e being drilled through gal-

I 
for a short time vanizcd iroD, and in endeavour--

in~ to free it, loet his bahmce, 
an fell to the Hoor, striking 
his hew. 
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DatA of Name of Mille. Loc·dity. 
Cause of Name of Married Nature of Injuries. Particular!. 

Accident. 
Acciden'. Sufferer. or Single. ----------
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22 Sept. Tasmania Beacons- Jum~ing off Herron, Married Ler{ badly bruised, While jumping off a rake of 

Gold Mining field ra eof George no bones broken trucks shpped and fell, one 

Co., Ltd. trucks while 
truck running over his log 

. " 
before horse could be stopped; 

In mO~lon. fortunately no bones were 
broken. 

1 Oct. New Golden Mathinna Windlass Moses, F . Widower Deep gash in Was hoisting a full bucket of 

Gate G.M. handle 
forenead dirt out of winze; windlass 

Co. slipped 
handle slipped from his hands, 

I 
and striking him on the fore-

head inflicted a deep ga.<l,h. 

8 Oct. Pioneer Tin Brad- Carelessly Barker, 'Married Severe scalp 'Vas engaged stackmg enline-

"Mining Co. shaw's going too Walter wound wood, carelessly went rom 

Creek near fire-
under cover when wood was 

wood chute 
sliding down chute, was struck 
on the head by a piece, and 
temp<?rarily rendered un-
conscIOUS. 

14 Oc~ Tasmania. Beacons- Piece of Brown, J. W. Ditto Cut Ol~ head While working in stope, No. 9 

Gold Mining field stone fallinil 
severmg an Block, a piece of stone fell 

Co., Ltd. from hanr 
artery from h;lngm~ wall, striking him 

ing wal 
on the hea. and cutting an 

Ditto - Ditto 

artery; he was off work 3weeks. 

3Nov. t- Stone Faler, Single Cut on head \Vhlle working in Block 201 was 

rolling down William 
struck on the head ba- a pit!ce of 

rill 
stone tbat rolled own rill; 
in'ury not very serious; he was 

w , o~ 0 k 3 weeks. 

2 Dec. Ditto Ditto F.oot ~lip- Herber~ 
pmg lOto Joseph 

Married Broken leg While working at UXX) feet level 

hole of 
his foot slipped into a hole in a 

10 Dec. Ditto Ditto 
staging 

h!atform, he fell over, breaking 

Ground .Ashman, Ditto Jammed fingers 
l~ leg ; not a bad fl'acture. 

falling from James 
A pl~e of ground fell out of 

han~ing 
hanglllg w!ill and jammed his 

16 Dec. Ditto 
wall 

finger,S agalllst a set of timber 

Ditto Timbers in Bl'owll, 
breaklllg end joint of one. ' 

. ~tope William 
Ditto Severe shock and Of.Ie of a contract !carty working 

glvmg way 
cut on head III Block 10~, ootwall hitch 

gave W3Y lettmg down several 
sets. of timber, Brown was 
bUrIed up to his waist, and had 
a. narro~ ~S?a~e of being 
killed; hIS lD]Unes, however 
were not seriollS. ' 

19 Dec. New Golden Mathinna Pipe falling Rushton, E. 
Gate G.M. down 

Ditto Foot badly W as eng~ed as platman ; sam 

Co. 
braised on 

shaft il step, no bones 
some pipes to surface in cage 

broken 
securelt' lashed ; one dropped 
down ~ aft when braceman was 
removUlg them, and struck 
~ushton on the foot; braceman 
did not see pipe slip . 

• 

<:0 
00 

<:0 
<C 



»Rt~ of Name 01 Mine. Accident. 

--- --- ---
19~8. 

28 Feb. ?tf?tnet Silver-
1. me 

14 Mar. Spray Mine 

17 Mar. Hercules 
Mine 

18 Mar. No.2 Magnet 
Mine 

18 Mar. I Ditto 

2a Mar. Colebrook 
Mine 

11 A.pr. T:l8manian 
Smelters 

25 May N. Mt. Far-
rell Mine 

lOJuly Oonah Mine 

• 
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Fatal, 1 j nOD-fatal, 17 ; total, 18. 

Locality. CHuse of Name of Marrit'd Nature of Injuries. Accident. Sufferer-. or Single. 

--- ----- - - -------
Magnet Cage being 

moved 
Cooper, 

Walter 
Single Cut heel 

without 
sin°a.I.1 

Zeehan Fa of rock Wd:at~ 'Married Injury to spine 
eorge 

MlRead Barring MonkS; John Vitto Broken leg 
down Andrew 

Zeehan Explosion M'Villy, Ditto Burns and cuts 011 
Henry ha.nds and body 

Di ttv Ditto Evans, 
Thomas 

Ditto Ditto 

Dundas Revolving Gal1llou, Ditto E'ractured arm 
of winch Patrick 
handle 

Zeeban Putting baIt Eberle, Ditto Broken Arm 
on wheel Daniel 

Mt. Far- Explosion 
rell 

Parsons, 
R obert 

Single Cut eye 

Zeehan Loading 
trucks 

Dakin, George Married Broken leg 

PIilI·ticu)srs. 

-

While cutting hitch f, 

'Vhile working down. 
a shot 

log 

Result of 

} In boring .truck bot 
in which there was 

tom of hole 
some unex-

plodoo gelignite 

Struck 011 arm by win 

Putting belt on whej 
motion 

Parsons was notified Il 
but thought it was 
place 

Loading ore in trucks 

,h handle 

while in 

,out a fire, 
n another 

.... 

o -
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)fR. I NsPxcTon CURTAiN (Queenstown) reports ;-
Of the 21 cll6ualties rccorded, five were accompanied or 

followed by death. This, unfortunately, i8 the highest per­
tentage on this field since it became a separate district . 

1. Maher's thigh W86 broken by a faH of 6ide rock while he, 
with his mate, was timool'ing a pass. In due time (six weeks) 
his convnlcs(''enoe was well I\.65Ul'oo., when a lung complication, 
arisina; from a clot of blood, whose oJ'ig;in wus attl'ibuted to the 
mine mjury, unexpectedly sot in, and If'om which, bl'j('Hy after 
its first symptom was obsel'\'edJ he expi,.ed. H e Was a capable 
man, and a statement Elup~lioo by him shortly after the occur­
rence pointed to the fact that it W36 purely accidenta\. 

2 and 3. Atkinson and Cusick, with othen-., wel'e late in 
the evening working overtime in one of tbe overburden bonches 
of the open--cut8, in order to make it safe for the next moru­
ing-shiftl when from some unaccountable ca.use both feU off 
the bcncn and lost their livP.fi. At the coroner's enquiry it was 
surmised that Cusick, while barring down a piece of tSpoiI, 
lost his balance, and Atkinson, realising his ma.te'. danger, 
attempted to save him, but failed, and, instead, went with 
him. Hubsequently ~t became generaUy stated that Atkinson 
suffered from dizzmcss or some other head trouble, and being 
evidently seized with an attack at the time. fell forward. and 
6triking Cusick l who was a light man , occlltSioned the trouble. 

4. Archie Frank Best, a platman at the North Lyell Mine, 
lost his life by being crushed by the cage againat the shaft 
timbers . A mate was travelling with him, but beyond stating 
(1) that the deceased knocked the cage U.Wlly prior to entering 
it (which WIlS contrary to the mine's regulo.tionl, and (2) tha.t 
ample time elapsed for Best to enter before the enginooriver 
moved it Q.WQ.y after receiving Best's signal, he could ~ive no 
tangible reason how the accident happened. Best's duties gave 
him control of the cage, and how he got entangled 1S a 
mystery. 

5. David Young, a. llcad contractor in t he substopes of the 
700 feet le"81 at the North Lyell i\Iinc.t lost his life by a fall 
of faoo rock. From the statement of llia mate it wae quite 
evident both were aware of the C< drummy nature " of the 
ground, but to "build" a pass directly along6ide this snme 
ground. "chancN it," with the result that such procedure 
added another victim to the many who have lost their lives 
from a similar cause . 

Next in o,-der to t hese fatal accidents may be taken that 
of 'Willows Fl\rrows~ who, following the pernicious practice of 
priming fuse by bitin~ the caps on, had one explode in bis 
mouth. which. in addition to shattering his jaws, burst an 
unsightly hole througb his cheek, nnd otherwise 6ever(lly 
injured his throut and tongue. For some time he remained 
in tbo local hospital. but to secure 6~inl treatment was 
removed to Melbourne, where. it is stated, he faroo indiffer­
entlv. Hili last nddresq was with his relatives at Tunnack. but 
localLY his state of hea lth is unknown. 

McNab) a 81n~ wheeler at the Reduction Works, WRS severely 
burned by backing into a pot of molten metal , but fortunately 
he has made a remarkable recovery , and is again pursuing 
his ordinary Inboul'8 at the works. 
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Cox, a machine han<!t in broad daylight walked into a mul. 
lock pa&i at the Iron Hlow open-cut workings, and waa, with 
a broken shoulder and severe head wounds, unconscious for 
a week. 

These, with Fisher, a carpenter, who fell off the roof 
at the Convorters while ma,klDg some alterations there, may 
be rated as the more eerious injuries that have taken place 
during the year, the remainder being of a minor and non­
apPI'ehen8lve character, compare favourably with other Stutes, 
when the number and occupations of the men are taken into 
considorution. 

Of those not enumElrated, a case of "gaasin§" took place on 
the eastern crosscut of the North Lyell Mines WOO-feet level, 
where a man was overcome and seriously affected for some days 
afterwards . Here, again, unnecessary liberties were taken, 
redeemed only by the fact that the man's mate. though some­
what OPPl'e6Sed, stuck by his unoonscious comrade and carried 
him outside the influence of the fumes where. after raising 
the alarm, he practicall, collapsed himseif. 

Chi~fly based on medical information, it i8 pleasing to state 
that, bar casuals from other places, the health generally of 
the men is good. This, however, should be expected, for. as a 
body, they are still in their prime, many really barel, oyt 
of their teens. Benoo, while fully recognising this fact, It was 
with no desire to haraas those in charge that exception had to 
be taken to the quality of the air {)revailing in oertain ends, 
rises, and close slopes; together With dust from rock drills, 
and smoke from blasting j but to remedy thetie evils. in pur­
suance of the Mining Regulat.ioll8, SO that the evils arising 
from such caU8e6. and so notoriously known in older fields, 
should not get a footing here. 

Ropu and Caoe",-These in use receive periodical inspection . 
and within the stipulated intervals are tested and minuted by 
the company's officers, whereby a departmental repetition is 
unnecessary. The ropes On the new electrical hOist at the 
North Lyell Mine are furnished with the maker's certificate, 
which states their quality and breaking strnil18 as 80 tona. 

Explo&ives and their Maoa:::ines. - These afe satisfactory 
taking into consideration the larg~ quantities of chemical and 
mechanical compounds that pass into use in this district, thr 
Mt. Lyell Company's consumption alon(>l exceeding 60 tons. 
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LIST of Accident. in In""c(or Curtain's Di,trict for the Year 1908-continued. 

Date of Name of Mine. LoeaUty. 
CaU8P of Name or Married Nature of Injuriea. Partie.olatll, Accident. Accident. Suflbrer. or Siogle 

--- --- --- ---- - -
1908. 

11 Fel>. Mt. Lyell M. Gormllll· F .. 1l QVE'r, Willi8.UJ Atkin~ Mllrrioo, Concussion of Atkinson, with othprji, W&.11 work-
bud lt Co., ston and frorn son aged 47 bl1lin. ~vere ing overtime, ilIld from some 
Ltd. No, 1 over- years ~Jp wounds, unaccouUlIlLJe cause ffoll over 

burden ribs and right the bench, .. di!!tam'e ot' solUe 
bench tu"m broken 120 flkt, .. nd was killed. 

11 Feb. Ditto Ditto Ditto William Cusick Si;fle, f'ractured . kull Cusick l\AS mate with Atkin-
ag 28 Rnd lacerated 8011, both men tJtling working 

years brain tONether. It is bf.lieVf'd Cusick 
rei first, tut trom what CIlUse 
there was no evidence to 

3 

I show how it happenPd. D€'8.th 

Ditto Fall down ft, Robt. J. Cox Singlf', Coucus-llion of 
ensued th"re+> da.ys later. 

18 Mt6.r, Ditto Cox, wbell rf'turning from crib, 
surface aged 24 br~in and rightj in broftd ddoylight, Wltlkt'fl illto 
mullock- yea r. I coll.r-buneln,e- the pass and tell" hout 40 fret. 
J'&3 tured HI-' was Ullconscious fur !'lome 

11n1<', but he hll.~ madp & good 
rreover l . 

I Mar. Ditto North F.II .0 feet John Thomp- ~t.rried, Se,'ere shllkiug ThompsoiJ " tlq H~~illtiug to land 
Lyell through 11 /lOn aged 33 and bruised till100r on tbe 5th H"or of ~(I. 

timbe ..... YParq body, but flO 14 Stope workiugq, tLnd while 
chute oft' a Voiles broken ht>ing hoii!ted to tht! n('xt floor 
chain sling feU or r!lippP.d through tbe 

8Jill~.. He .recovered and is 
war lUg .rlu. 

2 April Ditto Ditto F.II of rook Bonj. Krull .Married, Severe brui~., on KruU, wit bis mate, was 
in No. '5 aged 48 back, loins, and ~ng&ged timbering when the 
winze years side piece calme alway. Hf! re-

covered and hasre8umed work . 

• 

18 April Ditto Ditto Prematllre William Cotter Singlf', Right ~and 8~flt- Cotter 8bitN that at tbo timp be explosion 
of dynamite 

aged 22 ~ered, necess~tat;.. was prep.riog charge8 and 

""P 
y ...... 109 ampuhlt10n wbile in~ning the fu~ into 

~f thumb and rletooator it exploded. He hau 
23 May Ditto Dilto Jam~ed by Archie Frtlnk Sing]", 

• fingers J1>.8umed work. 

a n~lng cagf1 Best aged 31 
Severdy CrushM Best was platmun, lind contrtt.ry 

a~l"st the about the head to instructions, atlt'~ IJ>t~ 10 
850ft. level's 

yetar:i and shoulders e~ltf'r 'be. cuge aner htLving 
plat-timt,erl' ~lIgIl811ed It tLwav with th,. 

2 June Ditto Gorman· 
rt.:8ult that he wti,s' caught end 

Slip back (\11 Frederick H. Single, 
crufl hed to dt'tlth. 

Crushctl Iptt hand Wri~!~I, I\l! a Cou pler while 8ton Rerilll rOI>e Wrigbt u.gtod 32 thlit lI ecE'~sitat,'d wtutmg ttt the mine-Lins to way 
y~r., ·IlJI'Ultttiou de.",>utch tI'lt:' lLt'xt bue;ht sus-

taint!<! the illjurje~ sialt:'d 
tI'T?ugh the grip or the pre: 
cf'(hu.l( bucket lJecomin~ di~ 
engugt'd from the haul or rUIl_ 
nill!! roPf'. His condition .nd 0 

9 June Ditto " North Premature Willows Far~ Si~f(>, 
whert>tt.houtsart:' unkllowlI. 

Lyell e:rplosiou Top dud bottom Fdrro,", w~s prt-pari n)C a "round row 
"" 29 jtLWS of Icfl of dYllamite years chf't'k fructur('(! 

~f chttrges/, anu 10- prime the 
cap wbile wilh Itt.etnttf>d' 

luses sdopt,.d tbe ge"~rtl.1 but 
beiug Liton dttugl:'Tous pntCticf' of' biting 
to fuse tongUf>,lhroat, the ca» Oil to the fu$t' with tlIP 

lind roof of tor .... goiug Hated rt'!I'ult. He 
mouth lett the local hospitHI for treat_ 

IllCllt in Vichlrilf bot IJis pre-

12 June Ditto 
Sf·ot condilio .. sud whereabouts 

Gorman_ Jltllunf'd by a Clyde L.n~do" ~i"~lp, I Brui ... d about 
tt.re unknown. 

stan llIull'lCk_ l81~~d olJ , afr~r ohlwning &. plsce 
wlfgon ag .... ti 20 gr."iu, hHck, aud of I'atety., tho .. gl,tJe.~!lly left it 

agoinst N0'1 Y""'. I obdo",en Rnd Sll!sta.J.lJt:'ti theiliju rics~t(l te'l' l ~ 
1 IJencb- Tlu·y were Ilot 8erious, tint! he 
WilU early resumed work. 



LIST of Accident3 in Inspector Curtain', Ditt1-1.Ctjor Year 1908-continued. 

Date of Name of Mine. Locality. 
Cause of Name of 

Accident. Accident. Sufferer. 

--- ------ ---- .----- -------
1908. 

3 June Mt. Lvell M. Queenf;:- While~mp- Percy J. Butler 
and'R. Co., town tying R bar-
Ltd. row fell 

over an 
embttnk-
meut 

3 July Ditto North Fl1ll of David Young 
Lyell ~round 

from work 

2 

iog face uf 
substope at 
lhe 700 ·ft. 
levd 

5 Aug. Ditto QueenF- Full from James Fishel' 
town roof ot 

converter'~ 
,hed 

4 Sept. Ditto Gormans- Fell from William Gllr-
ton II. to IIA, wood 

'bench, a 
disttlllCe of 
33 teet 

. 

19 Sept. Ditto North Fell 20 feet Charles 
Lyell down an George 

unlighted Mason 
and un-
covered 
I"'ss 

21 Sept. Ditto Gormttns- While barr- John Quayle 
ton ing down II 

pit'Ce of 
pyritic ore, 
fell on 
crowbar 
DltLD \V88 

29 Sept. Ditto North 
u~ing 

William Fell down a 
Lyell mullock Joseph 

chutf' Ulall~ O'Brien 
w.ay 

10 Oct. Ditto Gormans- Str.uck '7 a Willia.m 
ton piece 0 Bushell 

ore thtlt 
CADle away 
from an 
upturned 
wa.gon 

Married Nature of Injuriel. 
or Single. 

--- ---
Single, Ritht Jeg broken 
.ged 14 tt .,)ve u.okle 

y .. rs 

Married, SeVflrelv crushffi 
aged Hcro~s· aWomen 
31 
years 

Married, Lacerated lett 
aged eYflbrow, 
45 hrllises. alld 
yt·urs shock 

Marrif'd, Fractured 
aged olecranon or 
28 "funny bone" 
ymrs of elbow 

Single, Sprained or 
licked knee, 

Particulara. 

._-------
Sutl!'r wa~ emv10yed as 

" ntper n at the cOllvertill 
WOf s, ami while emptyiu(! 

• 
g 

• 
e btt.rrow it o\'erbalance<i, and h 
o , going with it, tt'll about 2 

teet, and su~tftined the injurie 
herein Sht.ted. He is agai n 
working. ' 

YoulIg W8~ the leader of lAo larg 
contracting purty. and wbil 

e 
e 

.... 
t 
e 
d 

engaged timbermg an or 
chute tl. sht.b of schi~t thtt 
was known to himselt to b 
"drumnIY " 
killed him. 

tell away, an 

Fi1'lher, tl carpenter, aud other 
wtlre engaged Oil the roo 
"Hiking some alterutions when 

, 
I' 

Pte\Jpi~ on the gnlvtmii"f'd irO! 
thnt h beeu rcudere I slipper y , by a hl'ti.vy frost, he lost hi 
balance and tl-oll about 20 teet 
He is agtl.in working. 

Garwood was ruisiug' tht! eud 0 f 
a sleeper with his" beater,' 
and the lu.tter slipping CliU sed , him to overbalance and fall a 
described. He left the distric t 

d tor further Dledi(;al ad'\'ice an 
has not returned . 

Ma.son wu a trucker • • ad .. bile 
pr()('eediug to his work 00 duo aged 

20 uccompanied by afternoon shifl ina. Ivertent1y 
took the wrong turning or YAars a gf'neral 

~haking direction a.nd lell down the 
man way leading to No. 14 
stupe. He returned to work 
on t Ie 15th Octvber. 

Married , No"e broken Qua~le, a member of an emer-
aged over bridge gem'y ~ang, was retained after 
28 hours In order to Illakf' the 
years workings sllfe, and while doing 

so, in a most peculiar manner, 
mtlt with the accidt'llt as h .. rf' 
deucribed. 

Sillgle, Disloc;lted left O'Brien's duties nece,,~it8tf'd his 
.ged shoulder keeping the required mulk .. ck-
23 chutes open, and whi ,e so 
y .. rs ellf:gf'd he tell off the timbels 

an sustu.inen the injuries that 
incapacitu.ted him for four 
weeks. 

Single, Shoulder and Bushell's chief duty was tha.t of 
.ged back bruised, powder.monkey on \)t.nch IV c., 
30 that IltCessita- lJUt whiie pf>rforming other 
years ted his re- services a pi~ce of ore thtlt was 

moval to shot out of a deruiled or over-
casualty ward turned truck "from the bench 

above stru<:k him. PneumonitJ. 
superven~d, which mllde his 
ca'e serlOu~. He recovered 
and ~sumed work. 

-o 
a;; 

-0 
<0 



REPORT ON SHALE DEPOSITS IN TASMANIA. 

1. Tasmanite Shale.-The oil shale of the Mersey district, 
which WQ8 formerly called dysodile, occurs associated with coal­
measure sandstones in the Latrobe area in the haBin 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 ........... ....... .26'04 
Sand and clay........ ..... ..... ... 69·83 

~:f..~ .. :::::::::::::::::::::::::::::::.. ~··1~ 
100'00 

Be also stated a prQ.'l:imate analysis as follows :-
Volatile matter ... ~.. 20'41 
Fixed carbon ................ ........ 5'50 
A.h ... ... ... ...... ......... ............. 71'20 
Sulphur ...... .............. ........... 0'73 
Water ................................. 2'16 

101}()0 

In 1861, Mr. Charles Gould reported officially th~t. the coal 
measure hecla are permeated by the resinous particles of the 
substance, and he referred to this as dysodile j but Professor 
A. H. Church. iIi 18&!~ gave the shale the name of taamanite. 

In 1876, Mr. E. T . .Newton p1'opoeed the name tasmanite for 
the shale, and TaBmanites punctatus for the SpOl'as (or plants 
to which they belong). The size and form of the seoo-like 
bodies or sacs were considered by him to indicate that they 
are more nearly allied to Lycopodiaceous macrospol'E!8 than 
to anything else. 

E. A. Newell Arher (Catalogue of the Fossil Planta of the 
Glossopteris flora, Brit. Museum, p. 176) in 1905 r('gnrd~ it 
as hardly necessary to retain the name Tasmanites punctatus. 
He says there is no doubt that they are of the nature 01 s£ores. 
although of wliat particular type of plant there is no eVidence 
to show. They can, however, hardly be of Lyoopodean o~igi~l . 
since lycopods are unknown at present from Australul& 1D 

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 
Aattened discs Marine Permo-Carboniferous fossils (Spirifer&.. 
Productus, Aviculopecten, Cardiamorpha, Pachydomu8, Pla~_ 
schima Pleuretomaria Pteronites) are recorded from the beds. 
They' R're jllilt below the Tasmanian upper marine Permo-Car­
bomferous beds, and correspond approximately with the Mer­
soy coal measures, though their precise relations with the 
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known coal seams in this basin have not yet been settled. 
The neighbouring 0001 seaDl6 probably lie beneath them. 

The known shale area comprises a strip of country about 
6 miles long by 2 miles wide, lying to the east of the railway­
line between Railton and Latrobe. One thousand three hun­
dred and five acres of this are held at preeen't for ISba-Ie-mining, 
and 931 aC!"es formerly held are nt present vacant. About a 
square mile has been proved by shafts. At the southern end 
of the field. north of RailtoD, 899 aerea are held in the name 
of F . .E. Bedditch, where, apart from two smaH upper seams 
of inferiQr quality, a 4- t. seam of good quality has been 
proved at a depth of 28 feet from the surface. At the north­
em end of the area, about a couple of miles south of Latrobe, 
406 aCl'eg are held, in the name of G. T. Bastard. 

The Mersey Uiver has intel'sected the shale area. and at one 
plaoe a bed shows in the bank for a thickness of 6 or 1 feet. 
An outcrop 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-<:ut; and where underground 
mining is necessary, drainage will be easy. 86 the beds 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 exammation 
of the distrjct made shortly. 

In 1902 the Tnsmanian Shale and Oil Syndicate, origina.ting 
In South Australia , caused some exhaustive experimente to be 
made by Dr. J. G. A. Black, M.A., and Mr. T. Esdaile. The 
8ulphur and refractory bitumens contained in the shale were 
removed in the experiments without difficulty, and were 
declared as forming no ob6tac1e to the suc0e8sful extraction of 
the oil. Dr. Black reported resulta from various olltcrope M 
from 44 to 65 gallons of crude oil per ton. Mr. Esdaile says 
that the tesi;~ indicate an avernge richness of 60'2 Eallons of 
oil per ton of shale, sp. gr. 0'931. He states that the specific 
gravity of the crude on is about '932, 86 against '892 of the 
parnllel oil of the Scotch shales. 

The following tabular statement of oil products obtained by 
testing 144 ozs. (troy) of crude oil, equal to about 39i Ibs. of 
Rood shale, by Esdaile's No. 2 method haa been published, 
and will show the nature of the oils which can he extracted 
from the Mersey shale :-
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The analyses which were made in the Black and Esdaile 
experimenUi show 64 per cent. lubricating oil, 25 per 
oent.. ilgbtmg oil, and 11 per cent. benzme ana 
benzoline. The richness of the shale (1 ton of it 
yielding 8S much crude oil in the6e experiments as 21 tons of 
Scotcb shale), combined with the low mining costs (Is. 6d. to 
28. per ton of shale, equal to &. to lOs. per ron of crude oil) 
and proximity to port, indicate conditions favourable to a 
8uooessful enterprise, provided that an e::s:traction method 
involving moderate working costs can be applied. 

2. Kerosen8 Shale or OanneL Coat.-About 16 mile.s BOuth of 
Wyn~'ard. an outcrop line of coal seams stretches for about 
2 mIles north-east and south-west. between the J eseie and 
Flowerdale riverS, in the Parish of Preolenna. The seams 
are in a series of sandstones and clays, approximately 250 feet 
thick, which are known as the lower coal measures of the 
Perm~Carboniferous system in 'fasmania. One of these seams 
is 20 inchCEI in tltickness, and is made up of ker08cne shale 
6 inch('s, bright coal 9 inches, splint (?) coal 5 inches. The shale 
is black; has a pitchy lustre. conchoidal fracture, and is char­
acteristically tough and' sextile. Samples &s8ayed in the Tas.. 
manian Government laboratorie6 yielded the following 
results :-

No.1 
No.2 

Fixed CtlrbuD. Gases, &.c. Ash. 

21·0 
23·2 

76·2 
71"6 

Moigture. 

0'5 
1-1 

Samples have also Leen assayed in the New South Wales 
Government laboratory, and yielded results as under :-

No.3 ...... .... .... . ... 28·61 67·32 2·92 1·25 

The Launooston Gas Company tested the illuminating. power 
of the gM yielded by the Preolenna shale, which proved to be 
about double that of Greta coal. The result extended beyond 
the limit of the photometer scale used, and was estimated as 
approximately 40 candle-power per gas referee's burner. The 
extent over which this seam exists has not been proved by 
borinn,; or mining work. The shale is only known at two points. 
but tlie coalfield has an approximate area of 2 miles by 1 mile. 
The distance from the nearest port (Wynyard) is too great to 
allow these seams to be worked profitably until the transport 
question is seV!ed by the construction of a tramwa.y-line from 
the coast. Parli~mentary sanction has been given for a sur­
vey of a line from Burnie to Floweroale, and, when further 
facilities exist in this direction a working programme will be 
brought within the range of profitable discussion. The sub­
stance. strictly speaking, appeaI'6 to be neither shale nor 
cannel, but is rather intermediate between the shale-cannel 
group and bituminous coal, and would probably produce ben­
zenes rather than oils. 

Barn Bluff .-A somewhat similar coal to the preceding 
exists in fragments near Barn Bluff, 4..5 miles from the north 
coast, The seam from which the pieces have been derived has 
not been located, but it doubtleS8 exists somewhere in the 
vicinity. Mr. W. A. Dixon. of the Technical College Labora-
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i.?ry J SY,dney. consider~ that it wo~ld yield far more tnr than 
oils, which would be dtlficult to pUrify. Be says "It is not a 
cannel from which oils afC not made, and not' a shale from 
which they are." 

The proximate analyses which have been mad of this ooal 
at different times are the following :.-

I 234 5 
Analyst ......... J. Sluu'pe, W. F.Ward J J,('.Newbery, W.A Dixon, Aver8g:e 

Bl\llal'llt. HO!H~l't. Melbourne . S)dlley. analysi8. 

Water ....... .. 
Ash .............. . 
Volat.l le Hydro_ 

carbons ... ," 
Flxe41 Carbon ". 
Sulphur ........ . 

0'30 0-4 trace none U'2 
2-80 4'2 6'u6 4'12 4,3 

5[)'OO 
41-00 
' race 

64'20 
30·75 
not 

rietermillt'tl 

In Petterd's Catalogue of the Minerals of Tasmania the 
name II Pelionite" is suggested for this variety. • 

Mr. W. F. Ward, the Government Analyst, obtained 92 
gallons ~f crude o!l and tar per ton by ve~y slow d~ati11ation j 
but no mveetlgatlOD has yet been made 10 the direction of 
eetablishing the commercial value of the 8ubetanoe as an oil 
producer. 

W. H. TWELVETREES, Government (kologist. 

OUTLINES OF THE GEOLOGY OF TASMANIA. 

By W. H. TWELVETREES, Govern~ent Geologist. 

TASMANIA is the separated southern terminal of the 
Australian Contipent. The western half of the island 
consists of fnlded Pre-Cambrian and early Palreozoic strata, 
moulded by denudation into high ranges with crests 
between 3000 and 5000 feet in height. The oentral table· 
land and eastern borders are composed of more or less 
horizontal beds of late Palreozoic marine strata and Meso­
zoic sediments, reliett of the vanished Gondwana. Land. 
Denudation has exposed huge sills of diabase in these, now 
crowning the high plateaux and mountains in tha.t part 
of the island. The plateaux are known by the name of 
"tiers," and sink by successive fa.ults to sea-level on the 
east coast. Tertiary fluviatile, lacustrine, or estuarine 
drifts occupy the Boors 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 
belleath the Algonkian ocean, which received its s-adiments 
from continental land to the west. The surface of the 
defonned 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 no marine strata. of that age are 
recognisable, and in the Penno·Carboniferous and 
during tho Mesozoic a parLial land connection with 
Australia continued, with sha.llow waters of a retrea.t­
ing sea. During the Cretaceous, Tasma.nia was still con­
nected with a part of the adjoining continent, but after 
the close of that period a sepa.ration occurred. Subs~ 
quently the land connection was restored, to be a.gain 
broken, sinoe which time insular conditions have continued. 
The last land bridge across the stra.its is supposed to have 
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been between \Vilson's Promontory in Victoria, and Cape 
Portland in Tasmania, 1J·iti Flinders Island, a.nd 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 
imped.ed geologic research. It has, however, been possible 
to settle the stratigraphy of a large portion, though the 
lower Palreozoic strata and the Pre-Cambrian schists still 
require further study. The following systems or groups 
of systems are recognised: -

1. Pre-Cambrian. 
II. Cambrian. 

III. Ordovician. 
IV. Silurian. 
V. Devonian. 

VI. Permo-Carboniflerous. 
VII. Mesozoic. 

VIII. Tertiary. 
IX. Quaternary. 

!.- 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 G<.ological Survey, and 
comprising dominantly rocks of sedimentary origin (Pro­
terozoic of Chamberlin and S·a.lisbury). The Archrean or 
lower series, consisting 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, !laving a distinctly Archrean facies, 
and it may be that the Archrean rocks will be found in the 
neighbourhood. Up to the present no discovery has been 
made. 

The Algonkian is extensively developed. It forms the 
platform on which the Cambria.n strata have been laid 
down, and wherever its upper boundary is exposed, rocks 
of the Cambrian "'ystem are iri unconformable juxtapo­
sition. Its lower limit has not been seen. but naturally 
the basal beds must ultimately rest upon rocks belonging 
to the Archrean complex. No organic remains ha.ve been 
found in them. In 'some parts the meta.morphism is suffi-
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ciently inten&e to obliterate all tra.ces ('If any ' life forms, 
while elsewhere the defonnation and alteration have been 
slight and the rocks have the aspect of merely indurated 
or crystalli~e sandstone~. In gen~r~l the .-A:-I~onkians con­
sist of SChIStose quartzltes, quarzitIc, senCltic, ~d occa­
sionally argillaceous schists. 

The possibility of subdi!ision of the Algonkian is ren­
dered likely by the discovery of what seems to be an uppe.r 
horizon, indicated by bedded quartzites lying nearly hon­
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 the island. Lofty schist ranges 
in parallel north-and-south lines traverse the coun­
try west of the King William and Denison Ranges 
a.nd Mt. Wedge and the area in the south-~est 
between the New River and Port Davey. These schlsts 
form the Raogl'an and Collingwood Ranges, the 
Frenchman's Cap, the greater part of Mt. Arrowsmith, 
the lower slopes of Mt. G<.1I, and the Loddon Range. From 
below the conglomerates of which the Denison Range is 
composed, and which strike N. 200 W., quartzitic schists 
rise with a north-easterly strike, and the same general 
bea.ring (with numerous local variations) prevails through­
out the whole of the schist country f~rther west. The 
eastern boundary of the schists is pro.longed. south of. the 
River Gordon, west of the Wedge Rlver, and then In a 
direction east of south to the south coast west of New 
River. The mica schists of the Collingwood River valley 
are intersected by dykee 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. 50 and 300 \V., and this is also the case in 
the Port Davey district. 

Cox's Bigltt 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 by 
a small promontory called Point Eric, which rises to a peak 
160 feet above searlevel. This headland consists of alter­
nate la.yers of micaceous sandstone and saccharoidal qua.rtz­
ite, contorted and dipping at low angles- to the south-west. 
The strike of these \s north-north-west to north-west, and 
this is the general sirike 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 a.bout north and south. 
The junction with granite is observa.ble at the neck of the 
Point Eric pnlmontory, a.nd the igneous rock then forms a. 
spur with rocky knobs rising north from sea-level to 600 
feet, where it again JUDctions with quartzite, which con­
tinues to the summit of th~ Bathunt Range, 2800 feet 
a.bove sea-level. Cox's Bluff Ra.nge is a high headland 
(about 1000 feet), forming the western horn of the bight, 
and consisting of dense white quartzite, like ma.ny 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 Da.yey has long been assumed to be of 
Pre-Cambrian age. This series of schists and quartzites 
continues westwards to South-West Ca.pe, and eastwards 
to t.he high land west, of the New River. 

lJarn 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 a.nd argillaceous schists are also 
present. This Pre·Cambrian country continues as far 
north as the Dove River. 

rlvt'r8tone and Jlorth.-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 thoy are covered hy basalt of Tertiary 
age, with a general strike of N. 100 E.; and westwards 
past Picnic Point to halfway across Barkworlh's Bay, west 
of Goat Island, where their junction with the overlying DUD­
das and Leven Cambrians is hidden by a flow of la.va. The 
striped slates and breccia a little further west appear with 
a strike of from N. 150 to 250 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 
Island ranges from N. 120 to 300 E. , with a north-westerly 
dip. 

At Hamilton.an-Forlh a picturesque river gorge expogeS 
the ancient rocks beneath a thin covering of Tertiary 
basalt, which occasionally assumes a felsparless or lim· 
burgitic facies. To the north·west of the township cr~s 
of sa.ccha.roidal white quartzite overlook the river. ThIs 
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is bounded on the west by the basa.lt. 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. 100W., and dipping south·west. E'outh-east of 
this, and on the same strike, is a belt of garnet.zoisite-­
amphibolite with a north·westerly bearing, This is suc­
ceeded on the west by mica schist and micaceous quartzite 
with strike of from N. 100 to 300 W., and a south-westerly 
dip. ' The schist is sometimes graphitic Further south 
intrusions of porphyroid occur, and the Algonkian pla.ir 
form sinks below the Cambrian slate and breccia series. 

Rocky Oape.- A series of quartzites and quartz schists is 
exposed along the north-west coast of Tasmania from 
Jacob's Boa.t Harbour west of Wynya.rd to R ocky 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 whicb 
extends south across the Arthur River towards the Beazle­
wood and Long Plains. Immediately west of the Cape are 
contorted quartz schists, which are a. part of the complex 
of schist6 and quartzites which succeed one another on 
this part of the coast. The strike of the quartzite a.t 
Rocky Cape port is north of east, and of the curled schist 
west of same N. 800 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 norlh·easterly 
dip. . 

Rocky R iver 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 Ii 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 occur 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 ma.intain their lithological characteristics. 
and at intervals expose their characteristic ore outcrops. 
These comprise large lenses of ma.gnetite 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 molybda.te, asbestos, siderite, 
dolomite, calcite, arsenopyrite, &c. On each side of the 
ore-bodies, and separated from them only by bands of more 
siliceous schist, are the amphiholitic schists of this zone, 
which are sometimes gneissoid and fissile, sometimes typi­
cally foliated, or compact, or granular with irregular frac­
ture. Smooth talc-like schists are frequent. The elemente 
forming the amphibolite are a rather fresh-looking .acid 
plagioclase in large plates, a green . amphibole, sometimes 
decidedly bluish-green in t hin sectioD, with the extinction 
angles of common hornblende ; apatite in large formless 
crystals; quartz j and much epidote. The rock obviously 
belongs to the amphiholitic crystalline schists, and possibly 
was once gabbro, the pyroxene of which has been rE-placed 
by hornblende and the basic felspar transformed into more 
acid felspar and quartz. The presence of nickel are and 
t.he 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 zone contains actinolite schists. 

Long Plain Schixts.- - 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. Go~d in ragged, spongy. a~d 
crystalline forms has been obtained from softened zones m 
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. 100 to 200 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 a.t 
Rocky Cape a.nd J &cob'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 
are occurs in the Asbestos Range schists, and in quartzite 
and actinolite rock at Barn Bluff. 

Ir.-CAMBRIAN. 

The base of the system, where observed, rests unC:lll­
formably upon the upper Pre-Cambrian rocks, which '\'Iere 
subjected to foliation and erosion before the overlymg 
Cambrian strata were deposited. Recent information has 
shown that the clay slat-es and breccias which jn Cll.rly 
literature were called Cambro-Siluriant and more lately 
Cambro-Ordovician, may be regarded as belonging to l he 
Cambrians. The West Coast conglomerates, the schistose 
porphyries of the West Coast Range, and t he felspathic 
schists of Mt. Lyell, about which uncertainty has bE.'en 
felt for Ii. long time, may be almost certainly placed in th'? 
same system. 

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

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

(3) Discoidal sandstone in t he Loddan River valley 
and at Caroline Creek near Dulverton. 

(2) 

(I) 

(a) 

(b) 

Tubicolar sandstone at Middleeex, Five-mile Rise, 
Mt. Claude, Lemonthyme Hill, Black Bluff, 
Zeehan, Loddon River V a.lley. 

Conglomerates, pebbly sandstone, and quartzite 
on the West Coast Range, Mt. Zeehan, the 
Thumbs, Denison Range. Railton. &c. 

lncertae SediB. 

The Dundas slates and breccias, the Dial Range, ' 
and Leven slates. breccias. tufTs, and porphy­
raids; the felspathic porphyries of Mts. Lyell , 
Jukes. and the West Coast Range generally. 

Slate and sandstone at the Needles an'd in the 
neighbourhood of Mts. Mueller and Wedge. 
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(1) C,mglO1ntratel, 

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. Wr~ght), which forms 
a high wall on the west for about 5 mIles, and then the 
main ridge of the Denison in contin~ation of the Thumbs 
and the mountain north of Clear Hill comes to the front 
and rises above the plain in lofty pea.ks: The western 
face of this range is composed o~ ,crystalhne and pebbly 
sandstone weathering into a visIble coDglomer~.t.e, the 
small pebbles of quartz showing on the weathered sur­
faces. These beds arc succeeded to the west by str?ng 
bands of medium-grained and coarse conglomera~e, whlch, 
with beds of sandstone, continue to ~he. summlt of the 
range. Behind these are quartzites, d~p~lDg conform:'l'bly 
below them. Still further west are simIla.r alter~atlOns. 
The whole forms the basal formation of the CambrIan sys­
tem . striking N. 30° 'V., and dipping 45° to .5~0 no.rth­
easterly. The beds plunge below the Ord?VICIan hme­
stone on the east. and transgress the AlgonkIan s~rata .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 quart7: sch~st. This is ~he 
lowest bed which has as yet been notIced In the Cambnan 
system. 

No essential distinction can be made between these 
conglomerates and those of the West Coast Range. ~hc 
series extends as tar south as the head of thE' FI?rentI~le 
River. The general colour .of the conglomera.te 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,. au? 
on many in the north of the island, suc~ as Val~nhne s 
Peak, Mt. Roland, &c. It exists ~ea.r Raliton behmd the 
Cambrian beds. It underlies tublcolar sandstone at li t 
Zeehan, and is associated with similar sandsto.ne at. Black 
Bluff. It forms the footwall of the felspathlC schIsts at 
the Mt. Lyell Mine. It underlies Or~ovlcla:n hmestone 
at the Upper Blythe. The steadily gro':"lDg eVIdence seems 
to require its inclusion in the Cam~nan system, though 
1t has hitherto been considered as bemg of much younger 
age. 

The beds of quartz grit, conglomerate, and sa,ndstone, 
which form the Cabbage Tree Hill at Beaconsfield, pass 
below the Ordovician limestone in the eastern part of the 
township at an angle of 450 to 500 to the north-east. 
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The strike of the beds is north-westerly. A fault exist. 
at the junction of the two systems here. 

Some casta of orthis have been found in the whitish 
sa.ndstone of the Cabbage Tree Hill; and on the surfaces 
of light grey slate from the T'asmania and S'alisbury Mines 
undetermined markings and tubular forms have b,*,n 
found and referred to planolites and fucoids. * The term 
planolites covers various obscure cylindrical impressions 
supposed to be casts of t·he tracks of worms travell ing over 
the surface of sand or,mud. 

(2) Tubicolar Sandstont. 
This is a white crystalline sandstone seen in the Middle­

sex and Mt. Claude districts, at Zeehan, a.nd in the Loddon 
River valley .. It is known locally as "pipe-stem rock," 
from it9 abundant fossil forms, taken to resemble the stem 
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. F or 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 Tasmanian geology. 

Siluria.n fossils ha.ve been collected from the Bell Mount 
and Five-mile Rise districts, but tbe stratigraphy of these 
areas has not been work-ed 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 Cambria.n conglomerate at Mt. Zeehan. These 
tubicolar forms have been found in the Cambrian con­
glomerate of Mt. Lyell Pea.ks. The rock is associated with 
Cambrian conglomerate at Black Bluff ; it underlies Ordo­
vician limestone on the eastern side of the Forth River 
near Lorinna. . 

(3) Discoid"l Sandston •. 
In the valley of the South Loddon the tubicolar rock 

is overlaid conformably by a whitish sandstone, which is 

• By Mr. R. Etheridgt', Jr. 
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chargoo. with impressions of a peculiar discoid form, in 
appearance somewhat resembling encrinital stem segments. 
Similar forms, though much smaller, occur i-: a thi~ bed 
in the Upper Cambrian sandstone on the rallway·lme at 
Caroline CTeek. It may be R.dded t hat in the valley ,of 
the South LoddoD River , the tubicolar sandstone ov·~rhes 
unconformably the Algonkian schists. 

(4) Dike/acephalus Sandstone. 

Yellow friable sandstones, grits; and claystones, with 
the Dikelocephalus fauna, underlie Ordovician l,imestone at 
the Railton lime quarry j and the ~me senes of b~s 
crosses the railway-line at the Carohne Creek, 2 mlles 
north-west of Dulverlon Siding. The following organic 
remains have been obtained from these beds: --Dikelo­
cephalus tasma.nicus (Eth.), Asaphus sp., Ophileta. sp., 
Ptychoparia stephensi (Eth.).* A uDlvalve, refer~ed by 
Mr. Etheridge to Ra.phistoma., ha.s been found In the 
Cambrian beds behind the qua.rry. All these beds stnke 
north-west and dip south-west. In the south of the Island 
on the west flank of Mt. Stephens (Tim Shea. loca.lly) in. the 
Florentine V a.lley, belts of yellow claysto~e and soft sa.nd­
stone have yielded anothe~ form belongmg to. the. same 
genus of trilobites, viz. , Dlkelocephalus fiorentmenSlS. 

(a) Dundas and Leven Slates and Breccias, &:c. 

Green and purple slates, breccias, and. br~ccia.ted con­
glomerates prevail in the North Dundas dIstnct, mtruded 
by porphyroids or dyna.micallJ: altered quart. a.nd felspar 
porphyries, and interbedded WIth the tuffs of these (clasto­
porphyroids). Borne of the l atte~ ha.ve the appearance of 
indurated sediments, and lItholOgIcally resembl~ European 
greywackes, but their origi~ i~ probably attnbutable. to 
volcanic action and in all lIkelIhood they were submarme 
tuffs. Sla.te on'the North-East Dundas ra.ilway has yielded 
indistinct graptolite markings, interpreted as belongmg to 
the Dendroide. a.nd probably to the genus CallograptuS. 
At 121 miles fr~m Zeehan, on ~his. r.ailway-line,. some slate 
was collected showing monopnomdlan graptolIte thecre. t 

The centr;l and western portions of th~ Zeeha:n field 
comprise a oories of slates, tuffs, and breccIas, whIch are 
lithologically identical with those of the Dunda.s .a.nd Leven 
series. They form a clearly mark-ed honzon 10 a great 

• Formerly ConocephaliteutephenlJi. t Detl'rmined by Mr. T. S. 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 th_ latter are beds of tuffs and 
isol,ated areas of vesicular lava sheets and dykes. Petro­
logIcally these effusive rocks at some points resemble the 
spilite or am~gda]oidal diabase of German authors; at 
others, they dIsplay clearly marked porphyroidal affinities. 
The majority of the Zeehan lod'es are enclosed within these 
rqcks. 

Lithologically similar breccias, tuffs, and slates occur in 
the Leven Gorge, at Gunn's Plains, where they underlie 
t~e Ordovici~n limestone. with an unconformable angle of 
dIp. IntrUSIve porphyrOlds 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 Rang-e . 

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 igusous rock at Mt. Lyell , Mt. Farrell, and on the West 
Coast Range generally, for which a like age must be 
accepted a.s probable. The .. a.re the dynamically affected 
quartz and felspar porphyries, to which the convenient 
descriptive term " porphyroid" h as 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 
a.nd porphyrites, with some, as yet, imperfectly understood 
basic varieties. 

The L~ven porphyries extend as far south as Bell Mount, 
w,here they may be seen in the road cutting round that 
hIll ; and in the axial line of the 'Vest 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 intrusi.on 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 h.orizon. o('Cupi~d by 
the slates and porphyroids, but stratlgraphlca.l eVidence 
appears to indicate that these rocks belong to the Upper 
Cambrian. 

(b) Slal.e and Sandstone at the N "dies. &:c. 

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 a.re a.lso (!{-eD 

west of Mt. Mueller and all round the base of Mt. Wedge, 
but it is uncertain what horizon they occupy in the !)ystem. 

IrI.-ORDOVICIAN . 

The actual sequence of Ordovician strata. in Tasma.nia 
has not yet been ascertained. The Gordon River lim&­
stone, however, has been observed succeeding Upper qam­
brian beds at Railton, and it is taken as being the base 
of the system. Accordingly, the Ordovicians a,re divided 
as follows: -

(2) 

(1) 

Slate and sandstone in the goldfields of Lefroy. 
Mt. Victoria, Mathinna., Mangana, &c. 

Limestone on the Gordon, Florentine, and other 
rivers, at Railton, Mole Creek, Beaconsfield, 
&e. 

(1) Gordon Rivt!T Lime&tone. 

This is exposed at various places throughout a great 
portion of the island from north to south and from west 
to centre. It appears at Point Hibbs, in the. Lowe~ Gar· 
don, in the Franklin, Denison, and Jane RIvers, 1D the 
Valley of R .... ""'la.s. in tbe Florentine Valley. on Mt. Hum­
boldt, Mt. Mueller, at the Junea Caves, on New RIver, 
at Mt. Farrell , Uppec Blythe, Gunn's Plains, the Don 
River , Railton, Chudleigh, Mole Creek, Winkleigh, Bea­
consfield, ekc. 

The limestone at Railton strikes N.W.-S.E .• with a dip 
to the south-west. It rests with a slight unconformability 
on the Dikelocephalu&-bearing sandstones of the Caroline 
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Creek series. It has yielded nl)merous specimens of 
Actinoceras. 

The organic remains determined from the occulTences 
alo~g the Gordon River include Favosites, Halysites, 
Synogopora! Stenopora, Orthoceras, Phragmoceras, Lit­
Ultes, .Ort~ls, Rhynchonella, Raphistoma, Euomphalus, 
MurchlsoDla, and the following speci~s established by Mr. 
Johnston :-Straparollus tasmanicus :3calites salteri Scal­
ites .gould.ii, Trochonema etheridgei, Tellinomya j~nesii, 
ModIOIopSIS gordonensis. 

The Gordon River from the entrance to the Gorge east­
wards at the Great Bend shows numerous bars of this 
limes~one ~rossing its bed, forming a. limestone belt about 
Ii mIle Wlde. The rock here is dark grey, regularly 
bedded and somewhat argillaceous. On the hills near the 
Gorge it contains some impressions of Orthis. Its strike is 
N. 250 W .• and its dip north-easterly. a.t about ;00 . It 
IS eVldently the bedrock of the Gordon Plains and the 
Rassel ... VaUey. It is underlaid on the west by the crys­
tal~ne pebbly sandstone, conglomerate, and quartzite, 
which form the front wall of the Thumbs and Mt. Wri(:ht. 
and whIch there IS reason to believe are Lower Ca.mbnan. 

Similar limestone is met with a few hundred feet west 
?f the Florentine River, and again east of the river, strik­
mg N. 100 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, ~nd. again at the Junee River, striking 
n0I1:h-west and dlP)?lDg north-easterly. Impressions of 
fossIl shells resembhng Orthis lenticularis are met with 
in this limestone at the Junee River and in the Valley of 
Ra.ssel .... 

Further south the limestone occurs at the head of the 
Sty?, River. and between that place a.nd the Upper Flor­
entme Valley. At the junction of the Gordon and Port 
Da.vey tracks it is faulted against the Cambrian con­
glomera.te of Junction Hill. In the extreme south of the 
isla.nd 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 a.t the Upper 
Blythe. . At Beaconsfield it is faulted against the Ca.m­
bnan grlts and congloIllerat~s 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) A urijerou8 Slate and Sandstone Series. 

This series is assumed to be of Ordovician age, partly 
from its ana.logies 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 cla.y slate, arena.oeous slate, sandstone, 
and quartzite, extending from Fingal and Mangana 
through Mathinna. to Mt. Victoria. a.nd Warrentina. To 
the north-west the zone widens so as to embrace Lisle and 
Lelroy. The general strike 01 the strata throughout the 
helt. is N . 200 to 300 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~asterly 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 reef. which run through the belt appar. 
ently began to form after the close of the Silurian, a.nd 
are a consta.nt feature of the entire belt. 

IV.-SILURIAN. 

This system is represented by the following subdivi­
sions :-

(2) Eldon Valley clay slates. 
(1) F ossil iferous limesoone, sandstone, 

Zeehan, Heazlewood, Queen, 
Rivers , Lorinna, &c. 

and slate a.t 
and Nelson 

(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, slates1 and breccias, save where by faulting, the 
isolation of small Silurian a.reas within Cambrian bound­
aries has occurred. 

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

The general strike of the Silurian sediments in the Zee.­
han field is between 450 and 800 west of north. Post­
Silurian faulting has dist.urbed the beds, and minor varia.-

J\l9 

tions of strike are frequent. The limestones appear to be 
the basal' mem bers of the system. . . 

M~. Etheridge haa determined the following . orgl\Lnic 
remams:-

From the Despatch Limeston&­
Asaphus, sp. indo 
Hausmannia meridianus (Eth. fil and Mit.). 
Hausmannia, sp. indo 
Illaenus johnstoni (Eth. fill. 
Arnpbion! brevispinus (Eth. fil). 
Leptodomus 1 nuciforrnis (Eth. fil). 
Eunerna montgoID>erii (Eth. fil). 
Orthoceras, sp. indo 

From blue-grey Slate at Z€ehan­
Coroulites tasm.nicus (Eth. fil). 
Cromus murchisoni (De Kon.1). 
Rhynchonella borealis (Schlothei-m I). 
Rhynchonella cuneata (Dalman). 
Strophodont.&, sp. indo 
Tentaculites, sp. indo 

From white Quartzite at Zeehan­
Lophospira, sp. indo 
Murchisonia., sp. indo 
Raphistoma., sp. indo 

The Silu::ian beds are penetra.ted by dykes of gl'8nite-por­
phyry, whIch have suffered faul t in ,!l 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 ODe valuable lode of stannite exists. . 

At. the Heazlewood, in the vicinity of the Whyte River, 
are hmesto~e and. s~ndstoDe strata of the same age as ths 
Zeehan serIes, stnkmg N. 400 \iV., and dipping genera11y 
to the north .... t. 

Mr. Etheridge has determin~d the following forms frprg( 
these heds; -- . 

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

II. NOTE. For much of the J)aloooniolugy of Ihis parer th~ work.ll of R 
Af. Johllst .. n, A. C. &owal'd, E. A. Nell.ell Arbf'r, R Etherld~e t In .. ;: 
Shirley, Deonant anr! Klt.llon, V. ,ElIlngshlltu:en, Peis'lnalltf.1 flmt otheis 
have bef'1I CUTl8ulteil and US8l'1. Mr R. Etheridge and Mr. P. ~hapman 
have fret'ly giyeo aS8istan~e in sfu'era) determinatioTls. . . I '.. : 

F 
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lthynchonella capal{ (Conrad). 
Tentaculites, sp. indo 

Silurian sandstone with abundant casts of Rhynchon­
ella 'occurs near Lorinna, on the Fiv&-mile Rise. 

Grey, white, and yellowish gritty aandstones, plentifully 
~harged with impressions of brachIopods, are found in the 
valleys of the Queen and Nelson Rivers, And west of 
Queenstowll on an old track leading to Howard's Plains. 
Some brachiopod-bearing sandstone occurs a.t the Mt. 
byaH Mine in close proximity westwards to the large clay 
course, which ' runs in a northerly Clirection .through the 
Rewa~d cla.ims. Rock met with underground in the Lyell 
Blockit Mine has yielded specimens of a Rhynchonella, 
whicli, vide Mr. Etheridge, is, in aU probability, R. Capax 
(Conrad). Similar specimens occur behind the township of 
Gormanston. Fragments of simila.r rock have been found 
on the Gordon track, 5 miles from Tyenna. 

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

In Lhe 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 sand.stone on the west and pebbly 
sandstone on the east, t he whole dipping westward. The 
sahdstone befow the limestone contains impressions of 
Rhynchonella borealis, and that above bas many impres­
sions of Rhynchonella capax. (Conrad), var. meridioDalis 
(Etheridge). 

V.- DEVONIAN. 

The gap beLween the Silurian and Permo-Carboniferous 
is n~t bridged by ~any record of sedimentation. Doubtful 
beds OCCllr near Fingal and in the Eldon Valley, but they 
a.re too insufficiently known to admit of classification. 

This period, however, was marked by the intra~lluric 
cOnsolidation of a. great mass of igneouS' rock, subsequently 
exposed and appearing in various parts of the island in the 
f~nn of gr~nite and serpentine. The serpentine is gener· 
a.Hy a penpheral mantle of serpentinised gabbroid and 
iJ.ltra·basic rocks surrounding the granite masses on the 
\Vest 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 fo}· 
lows; - Trial Barbour, Comstock, Dund&8~ Parson's Hood, 
Heazlewood, Hamilton·on·Forth, Styx River, Upper Flos-­
eutine 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 tin field, is also traversed by granit&porphyr.y 
dykes. There is a junction of granite with serpentine on 
the beach H.L Trial Harbour. At the contact the ser· 
pentine is highly altered, and is penetrated by small dykes 
of porphyry, which proceed from the granite mass. These 
facts indicate the orior consolidation of the basic rock. 
Granite~ occurs in a. meridional line down the East Coa.st, 

extending from Flinders IsJand to Maria Island. It forms 
Mt. Cameron, Mt.. Stronach, the Blue Tier, Freycinefs 
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, I1eazle.. 
wood, &c. The Meredith Range and Mt. Heem ... 
kirk are huge granite massifs. The most southerly occ.ur­
renee is at Cox's Bight. 

Granit-e or acidic vein·matter penetrates ;t,n rocks of 
earlier date than Permo·Carboniferous; bur. gcanite iteelf 
has not been seen int.rusive in stra.ta of the latter ase. 

An important feat.ure by which the Devonia.n graDlte­
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 dyna~iCi 
stresses which the Cambrian granites a.nd syenites have 
undergone. 

The normal rock is a biotite granite. Tn the tirHnin~ 
ing districts 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 golrlfields 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 a.nd Mt. Beemskirk, while on the Blue Tier floors 
or stocks of. altered granite form large tin·ore bodies , Qf 
low grade. Quartz or granite-porphyry dykes at Mt. Ili ... 
choff have shed the vast accumulation of tin are which 
has been mined there for the last 36 years with wonderful 
success. 

The quart'L-porphyry and granit,e-porphyry dykes in the 
Dundas district, the tourmaline·gold·copper lodes at Mt. 
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liAck, lHe aidnite '+e'ins at the Colebrook, and' the stantlite 
If!.des , and qu'a.i-ti-porphyry · dykes ;at 'Zeehab, all denote a 
gr<piitic reSe'r~oir ,below th~ ' mineral fields 6f the West 
,t16a~t; arid the gold quartz reefs of the eastern part of 
t4y 'is,land ,m{loY be similarly interpreted. Serpentinised 
'J:ocks -'at the Heazlewood, Dundas, and Trial Harbour 
c4rry lodes of siIver·lead, copper, and nickel ores. Osmir­
idium' (iridosmine) is a constituent of sanda in the neigh­
~ourh06d of serpentine masses (always associated with 
gold). An extraordinary feature is the occurrence of tin 
ore with Serpentine at Dundas. 

VI.- PERMO-CARQONIFEROUS. 
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 
EWen frigid', climatic conditions were us.hering 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 
\vaters, 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 
forins of life was in progress. 
, During this time a continued process of withdrawal of 

the sea took plaoe, 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 &ea-floor. The base of the system rests upon 
the ancient rocks (Cambrian, Ordovician, Or Silurian); 
sometimes upon the Devonian granite, which was then in 
'plaoes already exposed by denudation. 

Glacial conditions prevaileci at the time of the deposition 
of the basal conglomerates. Similar conditions are known 
to have existed in Australia, India, and Southern Africa 
,d'urin'g this period. The similarity of the Permo-Car bon­
ferous and Mesozoic flora in these three continents (includ­
ing 'Easmania) is suggestive of a mutual land connection­
that of the hypothetical Gondwana Land. 

• 
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The Permo-Carboniferous strata in Tasmani~ are UB~Y 
horizontal or gently inclined. T~ey have not n 
deformed by folding, but have m:en greatl;: depressed nC: 

. d by faulting The sills of dlab ... , whlCh have pe -
raIse . I do not seem to have trated them on an enormous sea e, . 
't'I~d them to high angles. Innumerable dIsplacements, 
:owever have been caused by faults. . h 

The th~ckuess of the maxi~um . developme~t ~f 2~O~ 
beds belonging to this system lS estimated at a au 

feet. . ts 1" esoones The strata comprise conglomerates, gn ,lm. ai 
dstones and mudstones, with shales and thIn co 

san all' indicative of shallow·water conditions. Th~y 
seams, I be' g exposed In appear at the surfM)e over a. arge area, 10 

nearly all ~a:~ of the island. . 
The subdlvlslons are as follow.-

Upper- . . 
(6) EI",olite and alkali syenites w>th vanous 

alkaline porphyries at Port Cygnet and 
along D 'Entrecasteaux Channel. PreCIse 
age unsettled. 

(51 Southport sandstones and shales. 
(4 Mt. Cygnet and Adventure Bay sandstones 

and shales. . 
(3) Upper Marine mudstones overlYlng Mersey 

coal j Porter Hill shales and sandstones, 
Sandy Bay. . 

(2) Lower coal · measures ( = Greta honzon, 
N.S.'V.), Merser Basin, Preolenna, Henty 
River; Tasmamte beds. 

Lower-

(1) Conglomerates, grits, limestones, a.nd lower 
marine mudstones throughout Sou~h-East, 
North-East North-West, and M~dlands. 
Gla.cial conglomerates, gnts, mlcaceous 
sa.ndstones, and slaty flagstones in thick 
beds form the base of the system. 

(I) The base sometimes consis1:e ~f marjn~ grittydcon.-
I .. ~ .,,> on Bruni Island wlth errabc boul en, 

g omerau.::s, ~ , te ' th calcareous t' f I'mestone and conglomera Wl a 
::::~:~s~ c~rrying er:atics; o~ of glacia~i1~ :~~gl~~e~f 
ates and sandstones wlth errabcs, as at Y

b 
! k ' f the 

' 'th bIders as on the an s 0 marine mudsoone Wl ou, h full 
Derwent. The glacial beds at Wynyard! were a . 
development of them occurs, have been estlma.ted by Prof. 
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David to represent a thickness of 1200 feet. The basal 
beds are v.:ell represented on Bruni and Maria Islands. 

,On i\f~HIa. Island, north-east of Darlington, are coastal 
cl~fi sechons. below Mt. Maria (with its twin peaks, the 
B1Shop and Clerk), showi ng nearly 600 feet of limestone 
and muds~onc, the lower 10 or 12 feet of which consist or" 
boulder hmes~onc and conglomerate, with large erratic 
blocks of gramte, slate, and sandst.oue. The series as here 
developed l~as been divided by Mr. R. M. Johnston into 
palreontologlcal zones as follows (in descending order):- -

(v) 
(iv) 
(iii) 

Crinoid zone. 
rroductus zone. 
Fenestella zone. 

(ii) Pachydomus woe. 
(i) Erratic zone. 

(i) Som~ of the erratics in this zone weigh over a ton ~ 
Th~. Ula,t~lx betwe~n th~ boulders is impure limestone. 

(ll) T~lS z?ne, III whIch Pachydomus predominates, is 
80 f~t In thickness, and comprises beds of limestone and 
calcareous shale. One bed, 40 feet thick, is almost entirely 
composed. o.f shel.ls of Pachydomus. The following are 
chara.ctensbc fossils of this zone: - Pachydomus ulobosus 
(J. de C. Sowerby), P: de konincki (Johnston), p.ohobart­
ellSlS (Johnston), P. gIgas .(McCoy), P. carinatus (Morris), 
Eurydesma. cordata (Morns), Notomya gouldii (Johnston), 
N. tngonallS (Johnston), N. beddomeii (Johnston) Delto· 
pec~n limreformis (Morris sp.)*, D. fittoni (Morris sp.) , 
AVlculopecten squamu.liferus {Morris), Platyschisma ocnia 
(J. de So,,:), Conulana tasmanica (Johnston), Stenopora. 
tasmamenSlS (Lonsdale), S. informis (Lonsdale), S. ovata 
(Lons.). 

(iii) This zone consists of mudstones 124 feet thick, 
replete with crushed specimens of Fenestella internat& 
(ums.), F. pleboi •. (McCoy), Protoretepora ampla (Sow.). 
'Vlth ~hese are Splrlfera t~smaniensis (Morris), S. darwinii 
(Morns), S. glabra (Morns), S. duodecimcostata (McC<>y) 
Productus brachythrerus (G. Sow.), Strophalosia clarker 
(Eth. fil), Pleurotomaria morrisi (McCoy). 

(iv) This zone includes a group of blue hydraulic lime .. 
stones worked at one time for Portland cement. Beds of 

• Aviculopec.ten limleformis (Johnston). D.ltopecten is a genua 
formed by EtherIdge HI ID ]892, occupying an Intermediate position 
between Avieulopectcn and Pecten proper. Vide Monograph of tb. 
Carboniferous and Permo--Carboniferous Invertebrata of New South 
WalN, by R. Etheridge, Jr., and W. S. Dun, ]906, p. 22. 
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calcareous shale and mudstone separate the limestone 
bands. The 1imeston~s contain Stenopora, Fenestella, 
Crinoids, Spirifera, ~trophalosia, 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 I sland, in D'Entrecasteaux Channel. 
The eastern shore of this island abounds in cliff escarp· 
ments, t he stra.tified 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 ~run.i. 
The marine Permo·Carboniferous beds flank the dlabaslc 
backbone of the island up to a height of 300 or 400 fe;et. 
The basal beds here are marine gritty conglomera.tes, Wlth 
Spirifera strzelecki, S. darwin ii, pterinea macropteri~, 
and trunks of conifers. At Oue--tree Point, North BruUl, 
the lower beds are grits, conglomorates, limestone, and 
white and yellow arenaceous mudstones. , Stones ' of 
granite, porphyry, slate. &c., are common 1ll ~he con­
glomerate. Some of the boulders are of hug~ Slq6, and 
their transport is ascribed to the agency of lOe. O,!er. 
lying the conglomerate is a bed of limestone 4 feet thIck, 
composed nearly entirely of large specimens of Stenopora 
ovat& (TAlns.). 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. 

Feet. 
6. Fenestella Zone.- Finely laminated mudstone, 

with abundant Fenestella fossula and Pro· 
toretepora ampla ..................... 70 

.5. Spirifer Zone.- Sriliceous limestone, wit~ ca~ts 
of Spirifera con voluta, S. strzeleckI , DIe· 
lasma (Terebratula) sacculus, Deltopecten 
limreformis, Deltopecten fittoru, &c, .. ... ....... 12 

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

3. Siliceous limestone and mudstone, with occa,.-
sional casts of Pleurotomaria morrisiana ..... . 

2. Hard conglomerates a.nd grits. without fossils 
1. Diabase. 

4 

10 
4 
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These beds have a westerly dip of from 150 to 200 
For 5 miles along the sea coast east and west of Wyn_ 

yard the basal glacial beds of the Permo-Carboniferous 
system are exposed at water-level, dipping north-'iVesterly 
at low angles. They consist of glacial till, conglomerates, 
with ice-scratched boulders, sandstone, and cIay shale, and 
rest upon dark Ordovicia.n slate containing PhyllograptU8, 
Diplograptus, various Phyllocarids and brachipods allied 
to Oholella. 

The Lower Marine mUdstones are exposed all along the 
Derwent VaHey, near Hobart, at Glenorchy, Bridgewater, 
New Norfolk, on the Styx River, near Tyenna, &c. They 
rise by a succession of fa.ults to a h-eight of 2000 feet on 
the slopes of Mt. Wellington. The Ruon-road, as it rises 
from the city of Hohart, shows good sections of these beds. 

The main subdivisions are-

3. FenesteIJa. mudstones, at Cascade, Gra.nge, Porter 
Hill, &:c. 

2. Spirifera and Strophalosia mudstones, Huon-road. 
1. Pachydomus limestones and sandstones, Cascad~s. 

Bridgewater. 

The principal 
lows :-
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organisms found In the above are &8 fol-
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At Eaglehawk Neck the lower beds occur. The coar~ 
grits and conglomerates form a level floor on the sea 
beach, with rectangular joints filled with oxide of iron. 
!his i~ known as the ~~sselated Pavement. The jointing 
IS pOSSIbly due to the vlCmity 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 mudst<>nes with Spirif-

era. gIa..bra, Dielasma. sacculus, &c.... about 15()''' 
2. Mudsrone and calcareous sandstone, with Fen­

estella, ~roductus~ Spirifera, Pa.chydomus, 
Platyschlsma, Deltopecten, Pleurotomaria-
about ..... ...... ..... ....... ... ........... .... .... 60 

1. 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
Palreozoic 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 
Spir~fera" Product us, Dielasma, Pachydomus, Eurydesma, 
Ptermea, D~ltopecten, Aviculopecten, Platyschisma, and 
Pleurotomana. . 

Limestones occur in the Fingal Valley, at Marlborough 
Eastern Marshes, and with the mudstones and conglomer~ 
ates al1 round the borders of the Western and Central 
Tiers. 

In the nor~h.east~rn pa.:r;t of the island, on the right 
b~n~ of th~ RIver Plp~r, not very far from Lqydale, fora. . 
mInI feral hmestone--wlth N ubecularia stephensi (Howchin) 
and Spiroloculinre--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 ofWyn. 
yard. Below the coal of the Mersey ( = Greta) horizon 
there fossIlIferous mudstones come'in for about 150 feet con. 
taining Fenestella, Spirifera, Aviculopecten, Pachyd~mus , 
&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. 
Ot'cur, with dwarfed varieties of Spirifera and 
Rhynchonella. 

Round the base of East Pelion and Mt. Pelion are mud. 
stene and limestone, with Fenestella, Spirifera, Productus 
A viculopecten, &c. Similar beds underlie the coal meaiure~ 
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"'011 the Benty River, West :asm~n.ia, yiel~ing the f.ol.low. 
in . -Spirifera tasmaniensls, Splnfera aVlcula, Splnfe.ra 
co~~oluta, Chrenomya, Fenestella inter~at~, F. plebCla., 
Protoretepora ampla Stenopora tasm&menSlS. 

At Port Cygnet tl~e succession is: -(3) Fenestel~a; zone ; 
(2) Spirifera zone; (1) shaly mudstone. The fosslhferous . 
sandstones occur all round Lovett and LymlD~ton. 

The Lower Mari ne beds in the Meney basm have been 
disclosed by boring at Tarlet<>n, where 105 leet of pebbly 
sandstone and conglomerate contallll?-~ Per,mo.CarboDlTfelr-

. fossils rest upon OrdovIcIan hmestone. Ie ous manne . . S·· f tas-
organic forms are Stenopora tasm.alllensls, . pIn era d 
manieusis Fenestella plebeia, Dlelasma sacculus, an 
Pleuroto~aria morrisiana. . .. 

(2) The lowest beds of the upper dlVlSlon of the Permo­
Carboniferous are the sandstones and shales which enclose 
the coal seams of the l\1ersey horizon. These co!respond 
with the Greta series of New South Wales, and, hk.e those 
measures , sellarate the Upper Marine series from the Lower 
Marine. . 

The Mersey coal oi'easures consist of grIts, sands~one&, 
and marls, with seams of coal genera.lly not exc~lllg 2 
feet in thickness. The analyses of the coal from dIfferent 
collieries in the district are as follows: -

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

(1 ) 36·5 46·6 4·0 12·9 

(2) 36·6 41·2 9·S 12·4 

(3) 40·5 44·4 5·S 9·3 

(4) 41·7 4S·0 2·4 7·9 

Remains of the vertebral column and ribs of a small 
amphibian( 1) were found on the spoil heap from a sha.ft 
"Sunk near Ra.ilton in these measures. 

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

Glossopteris browniana (Brongn.) 
" , ampJa (Dana) 
" indica. (Schimper) 

Gangamopteris tt-ngustifolia (McCoy) 
cycJopteroides (Feistmantel) 

Noeggerit.thiopsis hisJoy-i (Bun bury) 
Phyllotheca l1ustnt.lis (Brongn.) 
Cardiocarpus sp. 

In this basin near the Great Bend of the River Mer· 
-sey near Latrobe, are b s of Tasmanite sbale, consisting 
of ;and and mud charged with oil·bearing vegetable spores, 



an~ consiaer~' to be of value for the manufacture of lubri". 
cat~ng a.nd Inumina.ting oils. The precise loca.l relation 
wh~ch they bear to the coal seams is not known, but geo­
lo~lCa.llr they are on the same horizon. The fossils COD­

t~Ined In ,these b~s are as follows: --Spirifera. tasmanien­
SIS (Morns), CardlOmorpha gryphoides (de Kon.), Pach _ 
dom~ .. hobartensls( I) (R. !II. Johnston), Pleurotomarla 
mornSlana (McCoy), Pteronites latus (de Kon.) Aviculo-
pecten sp. ' 
, At Preoienna, south of Wynyard between th Fl 
dal d J . R' , e ower-

e an eSlne. lvers, yellow sandstone and clays with 
seams of coal (~'{lth Glossopteris) attain a thickness of 250 
~eet. The pro:umate analysis of the coal, from seams vary­
lUg from 20 lllches to 3! feet in thickness, ranges from 
44 p~r cent. to 52 per cent. fixed carbon, 41 to 50 per cent 
volatIle m&~ter, and 5 to 9 per cent. ash. Portions of th~ 
seams consIst of kerosene shale or cannel coal, containing 
76 ~r cent. gas and 21 per cent. fixed. carbon. The coal­
bearmg ~~s are covered by fossi liferous mudstone and 
rest on SlmI1a.r strata. ' 

The ~eds of the coal measures series are developed on 
Mt. PelIon, Mt. Ossa, Mt. Oakley, at the north end of the 
!lu 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 appea:s to deepen going south. 

.Near Barn Bluff IS a seam of coal in a band of black 
mICaceous ~hal~, containing remains of Glossopteris and 
N oeggerathIO,PsIS. Th~ coal bed there rests upon conglom­
erate, and IS overlaid by Permo-Carboniferous marine 
strata. A cannel coal similar to that at PreoIenna 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 
(Bn~.), Glossopteri. ampla (Dana) , Gangamopteris cyclop­
teroldes (Felstm.), and Noeggerathiopsis hislopi (Bunbury) 

At Harefield, In the FIngal coal basi~, 97 feet of coo­
~lomera:te, sandstone, and shale, with coal stains and 
ImpressIOns o~ a plant resembling Schizoneura, have been 
sho~n by bonng to underlie beds belonging to the Upper 
Manne senes. 

(3). Tke Upper Marine Seriu.-In this are included the 
fosslhferous ' mudstones which overlie the Mersey cOM 
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measures. . Many of the organic remains in these are 
identical with those in the Lower Marine' ;' s'otJe ' o~ ' tll¥ 
latter, however, have disappeared. The genera Fe'ri~ten3;' 
Spirifera, Dielasma (Terebratula), Pleurotoma.ria~ , pa<:Iiy.~. 
domus, Aviculopecten, Cardiomorpha, Pterina., &c. ;}lave 

been recorded. 
The upper zones of sandstone and shale at Porterrs Hill, 

Hobart, correspond with the Upper Marine b~ds pfl ,the 
:M~rsey. Two hundred feet of these are e~posed ~19ng tho 
Derwent, containing, besides fragments of t4e plant ,Gan .. 
gamo\:>teris, the following f?rm~: - Cythere, ,~asmanicus 
(Johnston), Spirifeta tasmamensls', S. darwlOll, S" duo­
decirncostata, Dielasma sacculus, Avicula, Arca, AVlCulo­
pecten, Eurydesma, Edmondia, Inoceramus, Pachydomus, 
Pleurotomaria, Conularia, &c. 

_At Harefield, in the Mt. Nicholas Valley, a bo~e. re.ve,ale4 
313 feet of Upper Marine beds below the MesOZOIC co~l, 
measures. These consi.~t of sandstone, shale, conglomerate: 
and limestone, containing remains of F enestella. and other: 
forms. 

(4) The Mt. Cygnet and Adventure Bay coal measures 
may be taken as corresponding with the Newcastle series of 
New South Wales. 

At Mt. Cygnet the measures rest on the Fenestella beds, 
and the coal seam 3 to 4 feet in thickness, is enclosed in 
sandstone, which 'is occasionally pebbly, The proxima~ 
analysis of the coal is: fixed carbon, 63'9 'per ·,C!ent.'f 
volatile matter 13'2 per cent.; ash, 22 per cent. The shale 
of this seam c~ntains impressions of Vertebraria " a~Str~li~ 
and Gangamopteris spathulata.. ' 

At Adventure Bay, on Brum Island, coal mea.sure seam~ 
and sha.les lie comformably on the Lower Marine mUd: 
stones, &c. They contain dwarfed forms of Glossopteris 
browniana var. prrecursor (Brgt.), Gangamopteris spathlJ) 
lata (McCoy), Gangamopteris obliqua (McCoy).* 

(5) At Southport sandstones and shales t:est upon con; 
glomerate and pebbly sandstone, with marine shells. J\. 
diamond-drill bore reached the basal conglomerate: beds a.t 
a depth of 500 feet. The recorded plant remain.s from th.e 
S'hales are Vertebraria australis a.nd Pecoptens Iunens,Is 
(Johnston). '. 

(6) The al~aline TOcks which form a N.E.-S.W. belt 
running from the· Huon River through Port Cygnet to 

--;-n;eae fOrlna ofGangamopteris are ref .. rrPd by Arber tu O. cyclop. 
tertlides (Ifei8tmantel). Vide" The-6i~opteria Flvl'a," by B: A"N~welt 
Arber, l~ pp. 104-5. <;, '" :1, 
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Woodbridge a.nd Kettering are referred provisionally to 
the clo.e of this period. It is definitely known that they 
are luwusive 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. 

'I'he belt comprises the following rock varieties: -

A"tkali Syenitu. 
QU,artz..augite syenite, 
A:egirlne.augite ayenite 
Alkali-ijyenlte porphyry 

El4eolite Sy~nitel. 
Pyroxene foyaite 
Mica (oyafte 
J a.cupirangite 
Amphibole foy.ite porphyry 
SOIvsbercite porphyry 
Mica lIolvabergite 
Tinguaite porphyry 
Monchlquitlc nepheUnite 

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 

' 11M been recovered from the creeks and flats. 

VII.-MEsozoIC. 

In Tasmania. no essentially marine sediments are knowu 
to have aCf'11mulated in Mesozoic times. The process of 
l'etreat of the oceanic waters evidently persisted.. Land 
ptan~, fish, ;"ua amphibian remains point to sub.a.erial, 
lluviatile, and lacu:-trine conditions. The poverty of the 
.!auna and the ' aridit.y of climate indicated by saliferous 
'beds tend to confirm this view. 

The lowest bods of this era rest conformably upou the 
,U pper Pe~mo·Carboniferous. The total thicknees 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 t,his era, and as the upper coal· bearing beds 
.It,ave 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. 
" ~oderu goo logical theory postulates a general Shrinkage 

of the earth's mass upon its centre, a.nd, as a consequence, 
. t~e dominant movements are downward. not upward. 

There has been, however, a greater relative sinking of 
tIle ocean floors (which are believed to have a higher specific 
$ra.vity than that of the land areas). This subsidence is 
:su.pposed" tb have bee'n attended by a compression, and 
i ilCidentally a raising of the continental segments . . The 

elevated land tracts ~ubseq~~nt~y proceeded to settle 'down 

to the ~evel of iso~.at1~ eq~:!lb::~:~ of a " mi'noI' character., 
POS81bl~ some las rc~~es of base levelling, would also­

and certamlyfthe ~r~h land and bring about transgre8-
lower the sur ace 0 e . 11 t sses would be 
lions of the ep.ic.ontinental ~eas. !l~:ufti:gr~own the epi­
developed, causmg f,racturmg. a,n f the land and origin .. 

co?tinental 1iat~~~~~ ;~~s::r~~:~uores identic~l .~ith t,h~~e 
atl~g genera y 1 te Palreozoic and MesozOIC ar~s. 
whIch we see III our ~. h h step faults. 

If this interpretatIOn IS correc~ t
f 
etheu~;a.ba8e.capped 

marked' by the ea.ste~n escarpmen 10
. ned The successive-

~~;~~~:;:e:"t'~:r;e:~~:s o~a~h:~s~:~/~nd the ea,~:~~<>~~ 
may be considered as SuccesSIve steps l:admg down . ..,' 
central " horst " to the coastal pl~ms. t 'be bro:ke~ 

The Mesozoic strata in Tasmanta canllot as ye d· .. tb 
. d·' . ns correspon mg WI ·th any certainty mto IVISIO • hO 

up Wl . t the absence of stratlgrap Ie­
those of Europe, owmg 0 . . Th utmost. 
breaks and adequa~taireon!~loglc~e~:d:sn~: divide both , 
that appears posslb e or . e pr d U er Meso. 
stra.tified and igneous rockbs

d 
~n~~ Lo:;r th: ' lu!~r group. 

zoic, with a ternary su IVlSlon 
Thuso -

(2) Upper Mesozoic--: . m'~, sills, or dykes. 
(iv) Diabase 10 mtruslve . -='""" 

(1) Lower Mesozoic-

(iii) Fingal series or upper coal measures. 
(ii) Ida Bay series.- Sandstones and slates witJ} 

coal at Ida Bay. . 
(i) Knocklofty ,.,ries--Vanegated sandsto~es 

with Vertebraria indica (Ro~l~)Jt remau~~ 
of heterocercal fish and amphIbIans. 

(i) Knocklolty S,rie3.- The sandstones at Kn,;:,k~~ft)lt 
the Domain, Tinderbox Bay, Sandy Bay

c
' .and

d 
prto Ka nYoc~ 

h· h' From the asca es 0 ~ Ross belong to t IS OrlZOll. f h' b the. 
lofty are about 1000 feet of sandstone, rom w Ie 

• " [n considering the co~t8 of AusTtr&lia ~e mu::c~ell:ep!~ o:o:C:::; 
outs of A ultraba and a8mama, W r-, . 11 

the 6&lt c red i f recellt age pre.flnting no lndica onJJ 
reasons to be a fraetu "m~ n ~ f thtl' Earth: E. Suen, lU06, 
of negative movement - e ace I) 
(Sollu'tranll. Vol. 11., p. 521). .. . 

t Ar~r hu united Vertebrarla a..u..ltraJis ~.)):~a;~~~· ~~~:. (~;~l; 
"since there do not appear to UOJ any IS"""'" 
.separate them" (GloMOpterl. PIon, 1906, p. 99). . 



144 

remains of tbe fish Acrolepis ha.miltoni (Johnston a.nd Mor­
ton), have been recorded. These authors give the ascending 
sectlOn of the beds as follows: -

, 
~ 1. Yellow fissile sandstone 

, '2. Flaggy sandstone with fi~il '~~~~i~~ ~:: ... 
,. 3. Mottled shales with .plants ... ... . .. 

I ,4. T~lCk sandstone beds, quarried for build-
" 109 ....•...•......... 

Feet. 
20 

5 
60 

7.15 

800 

i S&ndstone near Tinderbox Bay is on the same horizon 
.as tl;t~ Knocklofty beds, and has yielded remains of a fish 
described ~Y Messrs .. J ohnstdn and Morton under the name 
of AcrolepIS tasmamclls. This sandstone overlies conform­
ably the uppermost beds of the Permo-Carboniferous mud­
stones" as developed at Tinderbox Bay Huon-road and 
Wate,rworks Valley near Hobart.' , 
., ' ' Th~s series of sandstones and shales conta.ins the plant 
rem .. ns Verlebraria indica (Royle) [ = V. australis, 
~cCoy]. . Vertebrana was dIscovered by Zeiller in 1896 to 
be t~e ~h~zome ~f the fern-like pla.nt Glossopteris. In Tas­
mama It IS restricted to the above series, and to the South­
I;'.<>.rt heds. 

Mr. J ohns.ton consideI'9 the Lower Sandy Bay mudstones 
exposed 3 mdes from Hobart on the Brown's River-road to 
b& the .base of the system. They contain obscure plant 
impressIOns. 
. The building stone at Ross probably belongs to this series 
o~. b,eds; as also possibly the saliferous sandstone of the 

. mIdlands. Several salt pans occur on the estates of Mona. 
Val.e, Balloc~myle, Lower Park, and Ellenthorpe, in a 
Cha\ll ex~ndlDg for 7 miles N.W.-S.E. The individual 
,tagoon beds or pa.ns are from 1 to 100 a.cres in a.rea. In 
q.ry seasons hundreds of tons of salt ha.ve been taken from 
t~m, a.nd used for farm and domestic purposes. They 
were .prIzed b~ the aboriginals, and were often the cause 

. of. tnbal conflICts. Saliferous sandstone exists alsonea.r 
Richmond, on the Coal River 3 miles east of Colebrook 
&I\d reappears south of tbe town. Early settlers used fu 
collect salt for household use from the caverns in this rock 
all alpng the line of the Richmond hills. Whether these 
!ia~lf~rou8 sandston~ belong to the Lower or Upper Meso-
ZOIC IS a matter which needs investigating. ' 
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(ii) Ida Bay Sf.1'ies. - This comprises coal.bearing shale 
And sandstone at Ida Bay. About a mile south-west of the 
bay and 150 feet a.bove sea-level are the coal-bearing beds. 
In the shales above the coal are impressions of Zeugo­
phyllites- aud Pecopteris lunensis (Johnston). 

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

(iii) Fingal Series or Upper Coal Mefl811res.- The upper 
c(\al measures of Tasmania are, from the affinities of their 
plant remains, considered to be on the Hawkesbury-Wiana­
matta horizon of New South Wales (Rha.etic I). The 
critical species for the Clarence measures, T::eniopteris 
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. (Jol>nston). 
Th& most abundant plant impressions in these measures 
are those of Thinnfeldia odontopteroides, Alethopteris 
australis, and Zeugophyllites elongatus. The &CJ,uisetal 
genus Phyllotheca. is also common. 

The Me90zoic coal measures of Eastern Australia have 
recently been transferred from the Trias-Jura to the Jura. 
Mr. W. S. Dun remarks t :-" It would appear advisable 
to (1) discolltinu& the use of the term Trias-Jura usually 
applied to this formation by Australian geologists; and (2) 
consider the Eastern Austra.lian Mesozoic coal measures­
characterised by the relatively great abundance of T::eniop· 
teris daintreei ( = spathulata), Alethopteris australis (= 
Cladophlebis denticulata), and numerous types of conifers 
and 'l'hinnfeldia, 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 T::eniop­
teris daintreei , are now assigned to the Jurassic aystem. 

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 in.conclusive. For the present, however, the 

• Zl'ugoph)'llItC8 elongatus (Morria) has been t..rana{ .. rred by A. C. 
Seward to the g.'nus Ph"eni<lopsis of !leer. ~. ·e Arher: GIHlt8. Plora, p. 
183. On the other \l~pd Dr. P. Kurtz Includes if. under Pudozamltes 
~longatul (,\IOI'ril), Peistm. Q. J. 01'01. ~.e. 100:1, p. 2:>. 

t Geol. anrl Min. Re:1ources of the W&ltp,rn Coalfield, by J. E. Cal'ne, 
Mem. Geol. Rur. Nt'w South Wales, Ig0~, p. 42. 
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whole of the Mesozoic groups' of strata. in Tasmania are­
rega.rded simply as Lower ?t<Iesozoic. 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 
se-a.-Ievel to nearly 3000 feet above the sea.. Their vertical 
thickness, as observed, is not les'!. than 1200 feet, and pro­
bably exceeds this. They lie horizontally or at low angles, 
usually not exceeding 100 or 200, 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: -

Nortbern- . 
(1) Longford basin. 

Southern-
(2) Colebrook (Jerusalem) and York PlaIn. basin. 
(3) Ouse basin. 
(4) Derwent and Richmond basin . 
(5) 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 Ba,i". 

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 t he northern face of the Western 
Tiers. The coal seams have a thickneee of 3' to 4 feet. 
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(2) Oolebrook (Je1'1.ualem) and York Plains BaBin. 

The Mesozoic &tra.ta fringe everywhere diabase-crowned 
hills. At York Plains .sub-anthracitic seams of coal up to 
" feet ill 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 ceut. ash. At Colebrook bluish-grey s~nd ~ 
stone overlies a seam of coal 2 feet thick ; and other seams 
up to 3 feet ha.ve been met with. 

A t Green Ponds horizontal beds of these sandstones have 
been preserved. At Mike t:lowe's Marsh, 17 miles north­
west of Oatlands, soft yellow sandstones dip north· westerly , 
and contain coal assaying 62 per cent. fixed ca.rbon, L8 per 
cent. gas, and 10 to L 1 per cent. ash. 

(3) Olllt ]JfI,i ... 

The st.rata. 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 30. Fragments of silicified wood are he· 
quent. Seams of coal from 2 to 5 feet thick exist a.t this 
horizon. Analyses show from 53 t.o 63 per cent. fixed. car­
bon, and 21 to 25 per cent. volatile matter. Below the 
coal-bea.ring sa.ndstones are a series of siliceous or quartzose 
sandstones, cl?rresponding with the freestones quarried at 
Knocklofty, Ross, &c. The coalfield is nearly encircled by 
igneous rocks- by basalt to the north-west and diabase on 
the north-east, east , and sonth. 

(4) Ve1'went and Richmond Basin. 

Mesozoic sandstones and shales Rank the ranges round 
.M ts. 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, tho beds of which belong to the Knock­
lofty series. The coal shales contain plant impressions 
characteristic of the upper coa.l measures, the most abund· 
ant forms being Alethopteris australis (Morris), Thinn­
feldia odontopteroides (Morris), and Neuropteris tas­
maniensis (Johnston). Zeugophyllites elongatus (Morris) 
and the common species of Phyllotheca also occur. 

Nprth of Mt. Direction sandstones of this division carry­
ing coal dip gently towards the west . The associated shales 
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contain impressions of Thinnfeldia, Phyllotbeca., and Zen­
gophyllites. 

(5) Huon Ba.;n. 

Felspathic sandstones and shales occur on the divide 
between the Huon and North-West Bay River basins. 
They contain several coal seams from 1 to 6 feet in thick­
ness, and have a general dip to the north-west at angles .. 
varying from 50 to 100, These seams are known as the 
Saudily group. The assays range from 50 to 56 per cent. 
fixed carbon, 25 to 30 per cent. volatile matter, and 15 to 
17 per cent. ash. An anthracitic seam also occurs, assay­
ing 80'S per cent. fixed carbon, 8 per cent. volatile matter, 
and 9 per cent. ash. The crowns of the hill ridges consist 
of diabase. 

• 

(6) Recherch, Basin. 

The Upper Coal Measures occur in a belt of country 
fla.nking Itecherche Bay, and continuing across Catamaran 
River to South Cape Bay. 

At the head of Recherche Bay is the settlement of 
Leprena, and south of this the coal measures form the 
coastal range, which rises to 900 feet and dip in a north­
westerly direction. They extend also to the east side of 
the bay. The outcrops of the coal on the range are about 
200 feet above sea-level. The coal contains, by assay, 54 
per cent. fixed carbon and 26 per cent. volatile matter. 

North of the Catamaran River the coal-bearing sand-, 
stones and shales contain Thinnfeldia odontopteroides, var, 
obtusifolia, Zeugophyllites elongatus, ' and Phyllotheca aus­
tralis, and continue across the river to the south, where 
some coal has been found overlaid by shale and white 
sandstone. The shale carries impressions of Thinnfeldia 
odontopteroideg. 

The Catamaran coal assays 67 per cent. fixed carbon and 
25 to 27 per cent. volatile matter, and under 4 per cent. 
ash. 

The same beds crop out along the coast-line between 
South and South-East Capes, containing identical plant 
remains and trunks of silicified conifers. 

(7) Schouten and Spring Bay Basin. 

The Prosser'S' Plains and 'Spring Bay strata consist of 
white or yellow freestone, of good building quality and the 
usual greenish-grey or yellowish felspathic sandstone. The 
freestone .c;eems to overlie the felspathic variety, which, in 
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its turn, overlies the coal, at any rate ~ound Spring Bay. 
Much false bedding prevails, but a maln gentle northerly 
dip of one or two degrees exists, Coal seams ,up to. 5 feet 
in thickness occur at Triabunna. At Prosser s ~lalns are 
seams of coal dipping to the south-west, at hIgh angles 

(400 ). . 
On the north shore of Schouten I sland a seam of co~l 

was worked at one time by the Imperial Government. ThIS 
is associated with fireclay enclosed in soft carbonaceous 

sandstones and shale&. 

(8\ Tasman Cenins'.lla Basin. 
J • 

The Mesozoic rocks, yellow and white sands~~ne and blue 
and grey shales with coal seams, flank the dlabase-capped 
ridges of the no~tbern part of t he peninsula, and form low 
cliffs on the coast-line. Some of the coal seams were at one 
time worked extensively by the Imperial Government. The 
north.easterly extension of t~ese sh~les at Dunalley has 
yielded numeroUS plant remalllS, whIch have been deter· 
mined by R. M. Johnston as follows: -

pecopteris buftoni (Johnston). 
Pecopteris caudata (Johnston). 
Thinnfeldia buftoni (Johnston). 
Thinnfeldia polymorpha (Johnston) .. 
Macrotaeniopteris wianamattae ~ (Felstm.). 
Gleichenia dubi .. (Feistm.). 
Trichomanides spinifolium (T. W oods). 
Neuropteris tasmaniensis ~ (J opnston). 
Ptilophyllum oligoneurum (T. Wood.). 
Pterophyllum, sp. 

(9) F;ngal Basin. 
At oue time this plainly embraced all the measures 

between Ben L omond and Mt. Nicholas in the north, and 
Llandaff in the south, though continuit~ ~as since been 
interrupted by diabase intr.usi?lls. The lImIts of the field 
are quite arbitrary, as contlnmty southwards can ~e estab­
lished indefinitely. The ~t. Nic~olas Range rises to a 
height at the trigonometncal station of 2800 feet above 
sea-level, and consists of about 1000 feet of cO,al measure 
sandstone crowned by columnar diabase. Thut descends 
below the va.lley-floor for over 200 feet , a?-d rests upon 
the Upper Marine beds of the Permo·Carbomferous system, 
giving about 1200 feet of vertical thickness for the Upper 

Coal Measures here. 
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Strong coal seams are being worked. on the south flank 
of the range. A section of the ra.nge at the Cornwall Mine 
would give approximately the following succession in 
descending order: - . 

Diabase-about ... ... ... ... .. 
Coal .. , '" ," 

~~:tstone"" ',:, < ::: ::: ,',: :0:-':: ::: 
C:~r~~~~~. '''t', ............ '::. ',':. ':.', ''':. : ~ ~ ~ ~', 
Sandstone ...... .... .. . ....... . ... . 

g!~ :':: ::: ::: ':: ::: :: ::': :': '" 
Sandstone , ........ ,-, ... , ,' ,- , ... . . ' , .. 

', " 

g~;; :: ::: ::: ::: ::: :: '" ,,' '" ." '" ," 
Coal measures sandstone t~ ti~o~' ~f' ~aii~y: :: 

Feet. 

300 
6 

200 
4 

250 
20 
70 
6 
4 
8 

15 
7 
9 

480 

MRecen~ ass'a.ys of ~h~ coal worked at the large Cornwall and 
t. Nlcholas colhenes are as follows: -

Hrdro- Fixed 
Moisture. Carbons. Carbons. Ash. 

(1) 6'50 26'30 57'70 9'50 
(2) 7'48 26'14 58'36 8'02 
(3) 8'72 23'10 58'88 9'30 
(4) 8'60 18'20 61'40 ll'80 
(5) 6'66 21'48 56'76 15'10 

Several un worked . seams occur at different horizons all 
round the ~ountam. The Mesozoic strata continue west 
ia~ds tn Flllgal, and thence along the valley of the South 

s ;0 ~t.Pauls, Be~ Lomond, Mt, Rex, and Avoca. South­
war s rom Mt. NIcholas they extend south in a coastal 
belt I down the eastern shore-line, Mt, Logie (Elephant) 
sout 1 of St, Marys forms a. north and south rid e a mile 
I~ng, capped with diabase,and fringed with Meso~oic sand­
s one and Per~o-Carbomferous sandstone. Be ond this 
to the east gramte stretches away to the coast-l.Y F 
t~er south are coal seams Ilear Thompson's M1:r:hes ur­
t e usual soft greenish-grey felspathic sandstones. , lO 

A voca township is on Tertia.ry basalt belo h' h Terti d' . ,w W lC are 
Perm~~b s~ l~fents res,tmg upon Mesozoic sandstone and 

ar om erous hmestone. At Mt. Rex and on the 
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Bona Vista estate are strong seams of coal 6 to 12 feet ' in 
thickness. The coal ana:1yses of the Mt. Rex seams are: -

Moistul"'tl. 
Hydro- Fix~d Ash. Sulphur. 
carbons, Carbons. 

1'2 35'0 54'5 8'5 0'8 

1'7 28'2 55'0 15'1 
38'2 52'9 8'9 

Llandaff and Douglas Rivt.r Basin. 
(10) 

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 
t he coast near Bicheno and Seymour is flanked by Meso­
zoic sandstones up to 800 or 900 feet above sea-level, and 
above this diaba·se ascends for about 300 feet further. 
These sandstones have been shown by sinking and Dring 
to descend to a depth of at least 350 feet be10w 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 fO S'3il imprints of Thinnfeldia odontopteroides 
(Morris). They have a gentle inclination to north-w~t and 
south-west. The seams of coal vary in thickness from 2 to 
12 feet , and t he quality is also varia.ble. The good \ qua-l­
ities range from 50 to 57 per cent. fixed carbon and 27 to 
34 per cent. volatile matter. 

The following is R. M . .Tohnston's list of Tasmanian 

Mesozoic plants :-

g~ 
:J; 
~~ 
t;:;: 

::> 

Fer'f1~. 

Alethopteris australis (Morris) . 

" 
serratifolia (John-

aton ... . .. .. . .. ......... . ......... .. . 
Ql.rdiopteris tasffis.nics. (John-

.ton) ................... .. 
Gyclopteris (or S&.lisburi&.) aus-

trahs (Johnston) .. ....... .... . 
Gleichenia dubia (Feistm.) ." ... 

1 

1 

>, 
~ 

"" ~ ." -

, 
." 

= :ll~ 
t;8 Remtt.rk,s. 
.S 
0

00 ..., - -------
I 
=Cladophlebis den­

ticulata (Orongn.) 
"ar. 8u&traliJi 
(Morris) 
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~~ • 
" 

" ,:. ~~ 
~~ ~ Remarkll. pq " c , 0 

=-::<1 ~ 
~~ 
o~ p- c: .... 

- .- -- -- ---------
Glossopteris UloriiJullda (J ahn. 

8ton) ........... .... ........•... 
Ma.crolaeniopteris wianamattae 

(Fei!!ltm.) ....................... . 
N europteridantipoda (J Oh08101l) 

" tasmtloniellsis (John. 
, ston) .............. . 

pdon to pteris eris ptt.ta ( J oh n&to II) 
Pecopteris buftoni (J ohn~ton ) .. . 

" CtloUdtLt8 (Johnston) .. . 
" luncnsis (Johnston) .. . 
" odom.opteroidcs (Mor-

ri,) ................. . 
RhacophylJum coriaceum (John_ 

8ton) ............................ . 
Stt.~f'nopteris ttlsmanica( Feistm.) 
Sphf>1l0PlClis lIlorrisiana (John-

fllun) .......... . 

" 
" 
" 
" 
" 
" 
" 

fte,"o"" (McCoy) . . 
gcrnuuui. t :~cCoy) 
basta" (McCo~) .. . 
lobifolia,(Morrls) .. . 
plumose. (McC.>y) 
aJata (Brongll.) ... 
eiollg8.tll (Carru-

thers) .............. . 
tu.~nHt.nictt. (J ohn-

stan) ... _, ...... . 
=:;trzeleckitt gangamopteroides 

(J ohol"too) ..... . 
" tenuifolia (J Oh1l8toO) 

Taeoiopleris morrisian&. (John-
Elton) ........... . 

" tasmllnica (John-
8ton) ..•.•......• 

Tbinnfpldi&. buftoni (Johnston) 
" feistmante,li tJobll-

" 
" 
" 
" 
" 

~ton) ...... .... . 
obtu .. ifolia ~Jobn­

ston) .•.. .... .. . 
media (T. Woods) 
polymurpha (J ",hu-

IIton) .......... . 
superbli. (Johnstun) 
trilobita (Johnston) 

1 

1 
1 

1 
1 
1 
1 

1 
1 

1 
1 
1 
1 
1 
1 
I 

1 

1 

1 
1 

1 

1 
1 

1 

1 
1 

1 
1 
1 

Lord's Hill, New 
'rown 

1 Con.idered by 
Arher 8S = ~. I Jobitolia 

J 

~nnsidered by Sbir­
ley 8S = T. 0000-
topteroit.les 

C .. us.idered by Shir­
ley as = T. OOon­
topteroidf>s 
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Trichomtlonidc8 

" 

spinifolium (T. 
Wood,) ..... 

etting .. hHuselli 
(John)1.ton) .. • 

EqIJ1.'ela("efJUlI P 1anflf. 
Annularitt. aUl'ltl"ti.lis (Morris) ... 1 
Phyllothcu australis (Brongn.) 1 

" hookeri (M(:(;(lY) t 1 
" ramoStl(McCoy) \ 1 

L.ycnpodll. 
Lepidostrobus muelleri (John-

sLon) ......................... . 

Cyclld,. 
Podozamiwl'l di stans? (Pre!!-e) 
PterophyllulII dnbium (John_ 

,-;too) 

" 
., 

risdonense (.Tohn­
ston) 

stra.hani (J ohn­
stor) ...... 

~phenoztLmitcs f: i!II[8.~telii 
(JoI1ll8ton) ................ . ... . 

Pt~~~!r8\ u~l.l •• ~.I.i~~.~~.~~~~ .. (.~:. 

1 

1 

1 

C()nit~lf. I" 
lJaierH. tenuitulia. (J(lhnllton)... 1 
Ginkgophyllum RLl8traie (John. 

ston) ..... ......... ..... . ......... 1 
Stt.lisburia hooo.rtell8.18 (John-

ston) .................... ......... 1 
Zeugophyllite& clunptu8 (:\10r-

ri.) ............... ... ............ 1 1 

.Atfinil;e~ unl'ulflin. 
Cr)'htophs )!itt's. tttsmanicus 

( ohnilton) ...... .. . . . ........... . 
Vertebrar,&. aU8trttlis (McCoy... .. . 

1 
1 

Remtlorks. 

Cons.idered 
A rber as. 
australis ' 

by 
= P. 

.. 

United by Arber 
with Vertebra-ria 
indica (Royle) 
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, (c) The close of the Mesozoic or be~inning of the Ter­
tIary was markea by an extensive Irruption of basic 
~aterials i~ the form of intrusive sheets and dykes of 
dIabase, w~llch ha.ve penetr~ted all the rock-systems earlier 
tha~ TertIary. The rock IS of fine to medium grain, of 
typIcally hypabyssal structure. and is composed essentially 
of p:rr?xe~e and lime-soda felspar. The general absence 
of ohvme IS ODe of the most useful field criteria. for dis­
tinguishing t he rock from Tertiary basalt. The following 
are two analyses of the rock from the north and tbe south 
of the island respectively, made by Professor Ditrich and 
Dr, Pohl: -

En8tatitt!-augit6-
bearing Diabase 

from J~aunce8ton. 

~l~~;':;::",;:'::~'::;' ~fE 
FeO .................. 5'80 
MnO .................. trace 
MgO .................. 6'18 
Cl\O ......... ......... 11'71 

~:o~ .. :::::::::::::::: ~ : i:: 
H,O under 1100... 0'15 
H.O above 110° ... 1'42 
P,Os .. .... ............ trace 

100'06 
= 

Quartz, or Konga 
Diabase 

fmlll North·Weet Bay. 

56'74 
1'26 

15'46 
3'08 
7'58 
trace 
2 54 
7'64 
8'08 
1' 59 

1 '28 

0'15 

40 It should be mentione.d t~at th~ quartzose variety, 
.. hough frequently met WIth III the south of the island 
is not quite typical for Tasmanian diabase. All the sign~ 
of the occurrence of diabase in Tasmania indicate its 
intrusion into ove~lying ro~k~. Its base is not glassy, but 
rather a felspathlC mesostasIs; the rock is never scori. 
aceous, h~ no horizont~ partin~s between separate lava 
flows as III basalt, and IS sometImes almost gabbroid in 
textu::e. ~e num~rous dykes injure the quality of the' 
coal III theIr proXlm~ty, and affect adjoining sandstone 
and shale. by convertmg the former into quartzite, and 
the latter mto 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 promonLories 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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exposes everywhere sections of the great diabase sills from 
which their former Permo-Carboniferous or M~sozoie 
covering has heen removed by erosion. Outliers of the 
El~on 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 oft~n 
than not concealed. 

VIII.- TER'rlARY. 

A great stra.tigraphic break exists between the Mesozoic 
and tl~ sediments of the Tertiary system. Whil.~ it is 
very lIkely that the time divisions of the Cainozoic era 
adopted in .Europe ~nd .~er~ca rest upon basic principles 
of ~orlci.wlde applicabIhty, It does not at present seem 
pos~lble to adopt in Tasmania other than a binary classifi­
catIOn. 

(b) N <OlIene Qr Upper Tertiary ( = approximately 
Pliocene)-

(4) Terrace drifts and clays overlying basaltic lavas. 
(a) Palreogfuc or LrJllJfI' Tertiary ( = Miocene to 

Eooene)-
(3) Basalt lavas, 
(2) Fl uviatile and lacustrine cla.ys and sands. Gold 

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

(1) Marine beds at Wynya.rd, Montagu, Cape Grim, 
and Heathy Va.lley, 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 som~ time in the early Tertiary 
the land lD nort~el'n Tasman:3 mu~t have been higher 
than now; but I?rIor to the. MId-TertIary basalt eruptions 
a prolonged subSIdence was lD 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 aga.in set in, which 
restored the Basslan land bridge for a time. The changes 
of level, however, finally left the floors of the deep leads at 
Beaconsfield, Lefroy, Back Creek, &c., still below sea· 
level at their outlets. 
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In southern Tasmania the indented shore-line of the 
estuary of the Derwent indicates drowned valleys descend­
ing sea-wards. The leaf beds on the shores of th2 Derwent 
have been depressed to below sea.-Ievel, and bear witness 
to late Terliary or Quaternary adva.nce of the sea. on the 
land. 

For the most part, Tasmanian Ter~iary 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, t.g., 
oak, elm, hooch, &c., together with eucalyptus, banksia, 
cinna.mon, and va.rious conifers. Examples of these 
deposiu, are the lacustrine or estua.rine 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 distri~, 

(I) Marine Bed. at W!ln!lard, &:c. 

At Wynya.rd, on the west side of the mouth of the 
River Inglis, are beds of fossiliferous limestones of E ocene 
age. The Sandy Cove blul!, rising to a height of about 
170 feet, consists of stratified rocks about 80 feet in thick­
ness, overlaid by a.bout 80 feet of the basa.ltic lava, which 
commonly separates the Lower a.nd 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 thickn.... These are heavily 
charged with marine shells and corals, of which 316 specific 
forms have been identified. The Turritella. beds have 
yielded impressions of lea.ves of Pteris Belli, Sapota.cites 
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:-'-
C;assatella (Crassatellites) oblonga (T. Woods). 
CrassateUa communis (Tate). 
Cras":j,ella aphrodina (T. Woods). 

These beds repose horizontally on the ~ermo-<?a.rbo~­
iferous glacial beds of the Wynyard forma.tlon, whIch d~p 
north-westerly at low angles up to 10°, 

' At Oape Grim polyzoan limestone in horizontal beds, 
dipping eastward under basalt, composes the sea front on 
the West Coast, immediately south of the. cape. T~e .. 
beds extend eastwards to the Welcome River, BesId.es 
polyzoa, they contain Tertia.ry echinoderms and brachlo­
pods. 

On Flinders Island near the Patriarchs at Heathy Val· 
ley, is a Lower Tertia~y. shell limestone wi~ marine shells, 
some of which (Cucullea, Nucula, Turntella) resemble 
forms found in the Eocene beds at \Vynyard. 

(2) Derwent Tertiary Basin. 

The valley of the De~ent exhibits a ~ri~s of Ter~ia.ry 
.sands and clays bordermg the prese,nt rlver,. , The~ mdl­
care the former existence of lacustnne condItions m the 
lower Derwent. These beds attain a maximum height of 
40 or 50 feet ahove sea-level, and ma.y be seen at One-Tr~ 
Point, Sandy Bay, Cornelian Bay, Lindisf?,rne Bay, Gell­
ston Bay, &c, At Pipeclay Bluff, Cornehan .Bay,. where 
the beds rest horizontally on diabase, the whIte plpecla! 
contains remains of the fruit Plesiocapparis leptocelyphls 
(Mueller) and impressions of various leaves. These strata. 
probably extend below the basal.t at the Cemetery Blul!, 
and correspond in age wlth the mfra-basaltlc beds of the 
La.unceston Tertiary basin, 

At Geilston Bay beds of clay an.d . limestone (k~own a; 
the Geilston Travertin) occur ~ contamlng the followmg :-

Helix geilswnensis (Johnswn). 
Helix huxleyana (Johnston). 
Helix sinclairoides (Johnswn) or (H. Binclairi, Pfr.). 
Vitrina barnardii (Johnston). 
Bulimus gunnii (Sower by) 
Cypris alburyana (J ohnswn) 

• Fidt$ H. 1tl. Johnston in Geol. of Tal'lmlnia, p. 283 
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~hese beds const.itute a fragment of the floor of the 
a~Clent 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 chara.cter­
istic of the Palreogene in Tasmania, viz., leaves of betuls.,. 
a.lnus, quercus, fulgus salix cinnamomum a.raucaria. 
sapotacites, ~ith the, 'fruits' platycona, pe~teune, con~ 
chotheca, pleslOcappans, cordia, &c. 

High~r up the Derwent, near its conflu~nce with the 
~ty~ RIver , are beds of light-coloured clay associated with 
hgmte, a.pparently derived from conifers. Near Glenora. 
clay leaf-be?s occur below the basalt, yielding leaves of 
fagus and Clllllamomum, Near the Ouse bridge the river 
~ows through Tertiary beds of lignite and clay) contain­
mg large tree trunks. 

~aun~es~on 1'el'tia:ry Bas·jn.- Tbis comprises the wide­
pla~~l wltlllH the. dramage area of the Ta.mar and its tribu­
tanes. It coutams layers of irregula.rly bedded sandstones 
and clays). often witb lignite. These cover an area of 600 
square mlles) and attain a thickness of 1000 feet. The 
plateau has a general height of 500 to 600 feet above sea­
level. 

The lowest b.eds are, perhaps, those between Muddy Creek ' 
and Supply !tlver) on the Tamar, where a series of hori­
zontal ferrugmous sands and white and bluish clays occurs 
dip~ing slightly to the north-west, the Jower strat,a. con~ 
tamIng Anodonta. tasmanica (Eth. fil), Unio johnstoni 
(Et~. fiI), ~nd numerous leaf impressions (Cordia tas­
malllca. Ettmgsh., and Premna drummondi , Ett.). 

In the auriferous lead at Brandy Creek Beaconsfield 
270 feet ~low sea-level, a stratum of black carbonaceou~' 
clay h .. yIelded the Palreogene fossil fruit. Spondylostro­
bus smythu ,(Mueller), PlatycQila sullivani (Mueller), 

Ples~ocappaf1s leptocelyphls (Mueller), Cordia tasmanica 
(Ettmgsh.), Elaeocarpus bassii (Ett.) , Penteune allportt 
(!'1uel1er), Conchotheca turgida (Mueller) , and leaves of 
cmnamomum l'0l.ymorphoides (McCoy); also large trunks 
of comfers. SImIlar beds occur at DiIston and Winder_ 
mer~ on the east bank of the Tamar. Lignitic beds of 
Tertiary days and sands occur east of Mt. George. 

The false-bedded sandstones of th~ Windmill Hill and 
Sa;nd Hill,. La~nceston, are Upper Pal<eogene. They con­
tam leaf Imprmt~ of deciduous and other trees (betula. 
fagus, quercus. clDnamom.um, banksia). At Carr Villa~ 
near Launceston, the bormg 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 Palreogene 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-Ea.t.- In the north..,.st the high plateau of sand 
and gravel, with alluvial tin ore) near Branxholm and 
Derby, which is ca.pped 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 lea.d. contains fossil wood. 

Easl.- Tertiary leaf-beds also occur in the tin-ore drift 
ill Thureau's Deep Lead, at St. Helens. At Tulloch­
gorum in the valley of the South 'Esk, sandy clays. with 
lignite. have yielded fossil leaves ' similar to those at 
Muddy Creek. 

North: West. - Palreogene alluvial beds occur on the 
North-West Coast below the basalt sheet which caps the 
coastal plateau. At Burnie, in a white pipec1ay below the 
bC:lsalt, imprints of leaves of European and other types 
ha.ve been found . At Waratah leaf imprints have been 
obtained from greyish Tertiary sandstone beneath 45 feet 
)( basalt, at a height of 2000 feet above sea-level. These 
leaves have been identified as follows:~Eucalyptus kay­
seri (Johnston), Laurus sprentii (Johnston), quercus bis­
-choffensis (Johnston), Ulmus tasmanicus, CYU)l(.1itCR micl'o­
phylla (Johnston). 

W t3t.-Leaf-beds of similar age, and containing imprel­
sions of Cinnamomum polymorphoides (McCoy) and Sapo­
ttacites oligoneuris (Ett,) also occur in the carbonaceous 
clays and ferruginous sands which form horizontal leds 
along the shores of Macquarie Harbour from Strahan to 
Pillinger. The lower beds torm a lignitlc series, in which 
1eaf fonus belonging to the Lauracere and Cycadacem are 
found. At Farm Cove, near Pillinger, beds contain fossil 
resin_ 

At the Henty River are lignite beds) with remains of 
lea.ves, Fagus jonesii (Johnston) and Acacia meiringii 
(Johnston). 

(3) Basalt Lavas. 

• Towards and at the end of, the Palreogene, 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
braid magma.. Its mineral componenu 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 va.rieties, gen'9rally 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, \Varatah, Hampshire, &c.). 
Tacbylyte, or basalt, glass, with a weathered crust of a 
beautiful blue colour, occurs at Richmond and Nietta. 
Columnar structure is common, as a.t Burnie and other 
places. On the North.West Coast the basalt occasionally 
assumes a. limburgitic (felsparless) facies, as a.t \Vynyard, 
on the Wilmot-road, south of Hamilton-on-F orth, and in a. 
dyke on the Emu Bay railway-line, 1 miles from Burnie. 

No cinder cones have been observed, but crateriform 
cones or plugs OCCUT, e.g., east of Lake Sorell, and on the 
Shannon Tier. The extensive basaltic sheets probably 
issued from fissureS rather than from t he mOTe familiar 
cone vents. The lava. chok-ed the river valleyll. towards 
the close of the Palreogene, sealing up sta.nniferous and 
a.uriferous gravels, and protecting deep leads, which are 
now worked for gold and tin. 

Some of t he basalts belong to the alkaline division of 
igneous rocks, e.[j., at Table Cape, Shannon Tier, a.nd at 
Sandy Bay, Hobart. 

The coarse basalt which forms the promontory of Table, 
Cape, a. bold hea.dland near Wynyard, risin~ 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 trachydoleri~ group. 
A similar basalt forms the promontory of'the Nut, at Cir. 
4.:lJ.I.a.r Head. 

On the Shannon Tier are some small volcanic cones 
(Haystack. Beehive, Anthill) consisting of melilite-nephe­
lin~ basalt, erupted through the diabase which crowns 
the tier. A coarse nepheline.augite rock is associated with 
the finer grained basa.lt, but both probably form a geo­
logical unit. The constituents of the basalt are nepheline, 
melilite, olivine, pyroxene, pero'fskite, apatite, and mag· 
netite. Dr. F. P. Paul's analvses of this rock· are as foI · 
lows:- ., 

.. PO~'aitilch-Tlleralithi8che (jestt'inf! IlllS TfUlmanien. Dr. P. P. Paul, 
Vienna, lOOG, p. 37. 
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l. II. Ill. 
!SiO, ............ ........ . . . . 
TiO, ....... .. .. ........ ... .. 
AI,l' l ................... .. 
F,· ... O, .. ...........••..... 
Feu .............. ...... . 

36·17 37·911 33·8~ 
2 ' 15 2'93 0·64 

ll'b8 10·1( 9·93 
1I ·~7 3·69 15·63 
4 17 ; '59 

~r:~:::.:::::::.:::::::::::: 14 ·22 14·69 16·14 
II·M lfJ'28 15·19 

~:OO .. ::::::.:: .... : ..... ::: 
B,O ...... .. ............. . 
p,O$ ........ . 
ZrO I ....... ... ............. . 

~~b·:·:::: : . ::::::::::::::: 

5·38 2· 18 2'86 
2'07 0 ·69 

1·82 2·90 
0·84 1·13 I ·41 

I' 4l 
tro.ce 0'22 

Crl 0 3 .................... .. 

V 103 ..................... .. 
NIO ................. .. .. .. . 

0 '08 
0·05 
0·04 

SrO .. ..... ... ........ .. ... . 0·01\ 
B.o ............ ....... ... .. 0·06 
SO, ....................... . 
S ................. .. .... .. . 

0· "3 
0·04 

CI ..... ..••.. ...... ........... 

99·79 1~0· 13 10 ' ·00 

Specific gravity ......... 3'147 3 ·lIiO 3·04 

One variety of the Shann~n Tier. rock has bee~ de~r. 
mined by Dr. Paul as nephehne-eudlalyte ba.sal~,. 10 which 
the mineral eudialyte takes the place of mehhte as a.n 
essential constituent. Dr. Heidenreich 's analysis of this 
rock is as follows: - • 

SiO~ ...... .............. ............. ...... . .. 

·~~~12 :::: :::::::: :::::::: :~~:: : :~: ::::::: :::::: 
AIIO, ......... ... .. . ... ................. . 
Fe

l
0 3 ....... ............ ... ............... .. 

PeO .......................... . 
M~O ........... ......... .. .. ............ .... . 

~:OO ::: ::: :~~:::::. : ::::: :: :::::: ::::::::::::: 
\'il,O ..................... ..... .............. . 
K

I
() ........... ....... .. .. ...... .... ...... .. 

PIO . ... ................... ... ....... ..... .. .. . 
Losl'l on ignition ...... .... .. ... ........... . 

SpE'cific fru.vity , . .. . .................. .. 

• Dr. F. P. Paul, ibid, p. 44 . 

o 

36·03 
1·13 
0-21 

15 · 19 
0'94 
9·55 
0·17 
8 ·60 

15 · 52 
4·23 
I·M 
1·38 
0·58 

100·38 

3·079 

." 
' r 
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A melilite-bearing nepheline basalt occurs at the Alex­
andra Battery, Sandy Bay, near Hobart. Its constituent 
minerals ar~ nepq.eline, olivine, pyroxene, melilite, apatite, 
and magnetIte. Dr. Paul has detected in it a little ortho­
d.a:-e and coseyrite. The iron olivine fayalite crystals are 
vlsible to the naked eye as red spote in the rock. An 
analysis of this rock by O. E. White and \V. A. Macleod· 
gives its composition as follows:-

~I~O.::::::::.::::::::::::::::::::::::::·:::::: 
Fe,O, ............................. ... .... ... . 
FeO ... .. ....................... •• . ........... 
C.O ... ... ..... .... ... .... ..... ... ........... . 
MgO ................................. ....... . 
K.O ........................ ... ... .......... . 
NoJO ...... ............. .. ............. .. .. . 
!gnition los~ ................ " ..... . 

Specific gravity ................. . 

IX.- QuATERNARY. 

41':11 
16'06 
11'87 

; '43 
7'34 
U'12 
2'40 
;-51 
2'55 

~his comprise~ the Pleistocene and Recent periods. The 
rnam topographlcal features of Tasmania during this era 
were essentially t he 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 t.he era. 

Si~ce Pleisliocene times 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 are 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, 
r~juvena~~d by the upward crustal movement, have deeply 
dlssected 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 straite. Dune formation has 
been in progress along the coast lines j terrace drifts show 
the deepe:r:ting of channels by existing streams; ossiferous 
cave brecclas have been formed on the floors of caves and in 
fissures in the Ordovician limestone. Moraine material 
was transported into valleys by glaciers on t he h igh ranges 

• Notes aD II. Fayallte BAsalt li'om One-Tl'E'e Point. Proc. Roy. Soc. 
Tas. 1898- 1899, p. 78. 
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in the western and central parts of t he island. Finally 
man appeared, a.nd 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 mct.y have been actu­
A.lly contemporaneous. 

"R.ecent-
(6) River alluvium and sand dunes,. Native 

shell beds. 
(5) Raised beaches. 
(4) Helicidre sandstone. 

P leist<>cene-
(3) Glacier indications in the Western highlands. 
(2) Cave deposits. 
(1) Pebble a.nd tetTace drifts. 

Pleistocene. 
The Pleistocene period in Tasmania, though not distin­

guishable by any remains of characteristic organic forms, 
shared with other countries t he 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 t he highlands of the 
west where none exist to-day. 

(1) Pebble and T<rrace Drift •. 

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 
Bood plains of the past. Examples are present in the 
valleys .·f the Derwent, North and South E sk, and Gordon 
rivers. Drift beds of this age occur in variou s river val­
leys, containing pebbles of silicified coniferous and other 
wood. and relics from Palreogene leaf-beds. 

(2) Cave Deposit •. 

In P ickett's cave, in the Chudleigb district, a number of 
sub-fossil bones have been found on the stalagmitic fioor, 
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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) Glacial 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 \Vest 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 va.lley of the 
King River. Erratics in the Mackintosh valley and the 
notable moraines on the Cradle Mountain and Bal'n 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 occur. Erratic8 and glaciated surfaces are 
features of the country round Lakes Dixon and Undine, 
and on the Frankland Range. On the west side of the 
Craycraft 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 se'a-Ievel. 
From the Denison Range an immense number of ice-borne 
conglomerate boulders ha.ve 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 
iriferred 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 sea rings, and are evi­
dently of an age subsequent to the establishment of the 
existing configuration of the country. 

(4) Helicida Sandstone. 
A shelly sandstone, ~onsolidated 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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garoo Islands) up to 100- feet above sea-level, resting in 
horizontal 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, Truneatella, &e. 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 untravel1ed 
shells, suggestive of alteration of level. 

(5) Raised Beaches. 

These are on the same geological horizon as the helicidre 
sandstone. They exist all along the northern coastline, 
and on the Straits I slands. Some of them on the latter 
underlie the consolidated sand dunes (helicidre 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 indica.tes 
a slight elevation of the country there within the recent 
period. 

(6) Native Shell Bed •. 

Comminuted burnt shells are found in heaps and layers 
several foot 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 ethnologist 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 Australia 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 insignifica.nt 
tribal divisions and the superficia.l 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 
Cambria.n 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 gab braid and 
granite masses. Nickel sulphide and iridosmine owe their 
origin to serpentine at the Heazlewood, Trial Barbour, 
and Dundas. The granite magma is responsible for the 
silver-lead lodes at Zeehaot the tin and wolfram lodes all 
over the island, and for the gold quartz reefs of Beacons- . 
field, Lefroy, Mathin!la, occ. A few barren quartz veins 
occur in the Permo-Carboniferous strata, but outside the 
exceptional alkaline porphyries at Port Cygnet, the chapter 
of metal-bearin~ lode action closed with the Devonian 
period. 'Vithlll the term between the Cambrian and 
Devonian were deposited the great stores of mineral which 
the mining industry of Tasmania is now. drawing upon. 
The mines of gold, silver, lead, copper, and tin rank among 
the famous mines of the world. \Vhen 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 GIWLOGICAL SUCCESSION IN TAS~IANIA-cominued. 

Gruup --I 
PALAEOZOIC 

PltI<:-CA~lHRIAN 

PSRloIO-CARBOJ(­
IFEROUS 

DEVONIAN 

SUURIAN 

ORDOVICIAN 

CAMBRlAN 

A tGOlllKIAN 

A.RCBAU!I 

1(>. 

16. 
17. 
18. 

19. 

RepreJN!ntalit:~ Formation" 

Elaeolite and alkali syenites!. with various alkaline porphy­
ries, at Port Cygnet and a ong D'Entrecasteaus: Channel. 
(Precise age unsettled.) • 

Southport sandstones and shales 
l\lt. cygnet and Adventure Bay sandstones and shales 
Up~r Marine mudstones overlying. l\1ersey ooal: Porter 

Hlll shales and sandstones. Sandy Bay 
Lower Coal Measures (= Greta horizon . New South 

Wales) ~ ¥ersey Basin, Preoienna, Henty River; 'l'as­
manita DeCl8 

20. Conglomerates, grits, limestones, and Lower Marine mud­
stones throughout th~ south-east, north-e~t. noryh-west. 
and midlands j glacial conglomerates, grits, mtcaceolJ8 
sandstones, and slaty flagstones in thick beds form the 
base of the system 

21. Granite, aplite, g~anite porphyry usual!y a~ociated with 
pre\'iously oonsohdated gabbros and perldotltes 

22. 
23. 

Eldon Valley clay slat.es 
lo""'ossiliferous limestone, sandstone, and slate at Zeehan, 

Heazlewood, Queen and Nelson Rivers, Lorinna, &C. 

24 . 

25. 

Slate and sa.ndstone in the goldfields of Lefroy, Mt. Vio­
toria, Mathinna, Mangano. &C. 

Limestone on the Gordon Florentine, and other rivers. at 
Railton, Mole Creek, Be8.00nsfield, &c. . 

26. Dundas slates and breccias; the Dial 
Range and Leven slates, breccias, tuffs, 

Insertae sedis 

and porpbyroids j a similar series at 
Zeehan j the felspathic porphyries of 
Mts. J,ye11, Jukes, Darwin, and the 
West Coast Uange generally. 

28. 

27. Slate and sandstone nt the Needles and in 
the neighbourhood of Mts. Mueller and 
Wedge 

Dikclocephalus sandstone at Caroline Creek and the Floren­
tine Vnlley 

29 Discoidal sandstone in the I.oddon River Valley and at 
Caroline Creek near Dulverton 

Tubirolar sandstone at Middlesexl...l!""'ive-mile Rise, Mt. BO. 

31. 

32. 

33. 

Claude. Lemonthyme Hill, Black .Hluff, Zeehan, Loddon 
River Valley . 

Conglomerates
h 

pebbly sandstone1 and quartzite on the 
West Coast ltange, Mt. Zeehan. th(> Thumbs, Denison 
Range, Railton, &c. 

Amphibolites of the Rocky River; garnet-Z()isite-amphib~ 
lites of Hamilton~n-Forth and the Collingwood River 
V.Uey 

Quartzitic, sericitic, graphitic, and argillaceous schists and 
schistose conglomerate;: of the Frenchman's Cap, Prince of 
Wales Range, Cox's Bight, Port Davey. Barn Bluff, Ulver_ 
stoDe and Forth, Rocky Cape, Long plain, Asbestos Range 

Not yet found in 3itu. 
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THE MOUN'!, ~'AlUtELL ~l1N ING FIELD. 

[Four Plans.] 

I.-INTRODUCTION. 

(I)- GENERAL. 
IN the Mt. Fa.rrell mining district, with which this 
buIletin deals, the writer has been allotted, for purposes of 
geological examination, a field which has recently attracted 
no little public intel."est. 

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 P!ospect­
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 a.nd Thomas' 
Blocks; a.lso, the first-discovered silver-lead mine of the 
district, T. II. 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 district 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 

I 
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this portion of the results of a. geological exa.mina~ion 
must be that which is of more permanent value an~ WIder 
interest. Special attention has therefore been ~lven to 
the genesis of the lodes, the general types to ~hlCh they 
conform, and their relation to the rock-formatIOns of the 
district. 

(2)- GEOGRAPHICAL POSITION. , 

Mt. Farrell is situated at the point where the. Mur­
chi~on and Mackintosh Rivers unite to form the Pleman 
River. The latter finds its outlet to the ocean on the west· 
ern coast of the island. . . . ~ . 

Measured in a direct line, the mlDmg ~eld IS 30 mIles 
from the coast-line, and it is about 4 miles east of the 
Emu Bay Railway line. . 

Mt. Farrell is situated north and a fe.w pomts ea~t­
ward of t.he main \Vest Coast range, of whIch the culmm­
ating peaks are known as Mts. Darwin, Jukes, ~uxley, 
Owen, Lyell, Sedgewick, Tyndall, Read, and Mur~hIson. 

The metalliferous belt of the western ~oast 1S found 
to follow closely the trend of the m~n.~ntalll range. The 
mining fields have therefore a merId10nal. trend;. ~nd 
?tIt. Farrell is the most northerly of a. ser1es of dlstncts 
in which copper, gold, siiver-lead, and ZlllC ar~ repres~D:ted 
by their several ores. From its geographIcal ~OS1tlOn, 
therefore, the district of ?tit. Farrell demands conSiderable 
attention. . h 

The only means of communication at present 15 by ~ e 
Emu Bay Railway line. A horse tramway ~onnects w1th 
the railway at a point 21 miles south of GUlldford Ju~c· 
tion. However, there is now in course of. constru<:tlOn 
a steam tramway, which, when completed, w1ll mat~n~lly 
shorten the present route ~o the Emu Bay Company s hne, 
and provide a more effiCient means of transport to the 
mining township. 

Ir.-PREVIOUS REPORTS ON THE FlEW. 
The fIrst occasion on which an officia.l visit was paid 

to the field was in the early part of the year 1,895. when 
Mr. A. Montgomery, then Governmen~ G?ologtst, p.aE?sed 
through the northern portion of the dl~trlct,. and VlsIted 
the properties ~ow known as the Tulhbardme and the 
White Hawk Mm6S. 

It was Mr. Montgomery who gave the name of ~t. 
Farrell to the "rugged rocky range " (up to that t,me 
unrecorded), as a tribute to t~e ~ndaunted endurance of 
the pioneer prospector of the dlstnct--T. H. Farrell. 

1lI 

At the time of Mr. Montgomery 's visit no mineral 
discoveries had been made on the slopes of Mt. Farrell 
itself. 

The report, therefore, of that gentleman on the area 
contains only his notes on the two properties above men· 
tioned, and some short references to the general geology 
01 the district. 

In June, 1900, Mr. Twelvetrees made a short inspection 
of the district and the mines which were at that time in 
active operation. His visit was of only one week's duration, 
and necessarily too brief to admit of any detailed examina­
tion of the geology of the area. This report, which con­
tains detailed accounts of the condition of the several 
mines at that period, is dated from the Government Geolo­
gist's Office, on 20th December, 1900. 

The next visit paid to Mt. FarreH by a member of the 
geological survey staff was in March, 1904, when Mr. G. 
A. Waller made a brief examination. Mr. \Valler 's 
remarks on the general geolOgy of the district are of great 
value, on account of his intimate acquaintance with the 
geology of the other mining fields of the West Coast 
range. 

Mr. \Valler draws attention to the fact that at Mt. 
Farrell there are found members of the same rock types 
as occur along the main axis of the \Vest Coast range in 
an unbroken line from Mt. D.a.rwin northwards. He sug­
gests that the schistose igueous rocks of the district be 
termed <I porphyroids," after the strikingly similar schist­
ose porphyries of Europe. Of this matter more will be 
said later, when the rocks are treated of. 

\Vith regard to the massive conglomerat.e which forms 
the main mass of the ridge of Mt. Farrell itself, Mr. 
\VaIler's remarks are of particular interest. This formation 
has been studied by him in several localities on the West 
Coast, and he concludes that it should be referred to the 
~ase of the Upper Silurian. Formerly, it had been con­
sl~ered that the congl~mera~ was of Devonian age. Of 
th1s, also, further mentIOn wIll be made in a later portion 
of this report. 

HI.- PHYSIOGRAPHY. 

(I)-TOPOGRAPHY. 

The topography of the area is due primarily to the forces 
which ha.ve tilted up the strata to high angles, and 
secondarily to the natura] 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 na.tur~ of the cent~al 
hard band of siliceous conglomerate. This we~ther.reslst­
iug formation rises at the top ~f t~e ~o~ntam abr!lptly 
from the softer rocks with whIch It IS 1ll conta.ct ~ a 
maximum height of about 16~O feet, above the Jum:tlOll 
of the Mackintosh and MurchIson RIvers. 

The outlines of the surrounding heights ~re different. 
Mt. Black, to the west, has well-rounded o~thnesJ and the 
spurs spread out into the valleys on all sIdes: Mt. Mur­
chison which towers above all the surroundlllg country, 
shows 'ao series of abrupt cliff faces, with long-graded slopes 
stretching awa.y on either side. . 

To the west of the Mt. Farrell ridge lies a broad allu~Ial 
plain, which runs back far up the. valley of the Sterhng 
River, which occupies the depresslon bet,,:een ~t.. Mur­
chison and Mt. Black. Its northward continuatIOn IS. the 
vlllley of the Mackintosh River, which joins t.he Murchlson 
at Mt. Farrell, and flows away west.ward towards the coast 
as the Pieman River. 

Again, on the eastern side of ~be hH. Farrell razo.r­
backed ridge, lies a broad flood-plllm- that of? t~e SophIa 
River- which gathers in th? wllters. of the \\ hlte Hawk 
Creek, and joins the Mackllltosh River at the northern 
extremity of Mt. Farrell. . 

The Murchison River differs from these other rIvers 
iu that it has cut its way righ't through the congl?~erate 
ridge, and now makes its ~vay' nor~h an~ west to )Ol.n the 
Mackintosh a little below Its Juuctlon WIth the StIrhng. 

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 ov~r 
100 feet below the flat surface of the button-grass plalll 
which marks the old level of the Hood-plain. 

The region has been elevated since the est~bJisb'!lent 
of this flood·plain, and the river syste11l:s 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 w~s 
not effected by one simple moven:ent, for there are ~tIll 
traces of two river terraces left ID the undenuded rIver 
wash at a point a little north of t he town, and west of the 
M'ackintosh Mine. 

V 

On the steep banks, also, of the \Vhite Hawk Creek, 
above the old workings of T. H. Farrell there are ter-
races of this old river wash. ' 

This elevation of the country is not restricted to the 
particular region in question, for there are raised beaches 
a.t several points on the "Vest C?ast. At Strahan, the Ter­
tiary beds are known to form raised beaches, and numerous 
terraces of gravel are recorded. Mr. Mont.gomery, 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 eleva led position of 
these gravels is indisputable proof of elevation. It may be 
that. the period of this upward readjustment was P"ost­
Tertlary, and followed upon a Tertiary subsidence. Raised 
beaches of recent sediments have been recorded at Cox's 
Bight by Mr. Twelvetrees,* and it may be that some parts 
of th~ western portion of Tasmania are still undergoing 
elevatlOn. 

The age of the alteration of level in the l\1t. Farrell area 
is not to be definitey determined from the evidence now 
available. 

There is some evidence in the district which may be 
regarded as indicative of glaciation. In the neighbour­
hood of the 'Vhite Hawk Mine there arc 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
sent ereek beds. I noticed several on the flanks of Mt. 
Swallow, 1000 feet above the level of the 'Vhite Hawk 
Creek bed at the mine. \ 

Th~se boulders certainly have the appearance of glacial 
~rratlcs., but no other of the phenomena usually to be seen 
III glaCIated areas were noticeable. 

Mr. R. M. Johnston, in his paper entitled " The 
Glacier Epoch of Australasia," t correlates the evidence of 
these~ boulders with that of the moraines, roches mou­
tonnees, &c' / of many other places to prove a former 
glaciation of the western highlands of Tasmania. 

T~ken in conjunction with other evidence, it may be 
adml~ted that these roun~ed boulders are true glacial 
err~tlcs, and that tbe regIOn has been subjected to ice 
actIOn, yet the topography of the area has not been 

• Report 011 Cox's Bil(ht 'rinfield, December, IU06. 
t Royal Society of'ra~nllmill, 1803. 
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senously modified by such Ice action. If ot~er .traces of 
glaciation were impressed upon .the dIstrict they 
have since been obliterated by the actIon of other surface 
agencies, unless perhaps ~ke ~erbert represents a rock 
basin gquged out by the Ice actlOn. . . 

The topography, therefore, of t~e ~t. Fa~rell dIstnct. as 
a whole is that of an elevated regIon 1U whIch the erOSIon 
cycle has once reached maturi~y, but of. wbich the features 
are now suffering a more rapId alteratl?ll, for a compara­
tively recent alteration has taken place In, the general level 
of the district, and in consequence the nver systems have 
been rejuvenated. 

(2)- METEOROLOGY, 

The rainfall at Mt. Farrell is undoubtedly very heavy, 
although no statistics can be adduced to give ~n idea of 
the actual amount of precipitation. The follOWIng figures, 
taken from \Valch's Tasmanian almanacs, show th~ t?tal 
rainfall for a period of 12 months at ~ome of t he prInCIpal 
points on t he \Vest Coast of Tasmama. '. . 

Mt. Read is quite close to Mt. Farrell, but Its elevabon 
is considerably greater. 

l'otlll Ruillflill ht Ocfo/H'r to 30th ,srpthll./)I'r. 

11899- 1900 ! 19OV- IVOI 

~~h:l~al\ ...... :::::::::::::: 101'33 j 106'OU 
Mt. Lyell ... . ............... U4'4H I 131'20 
Warlltllh ........ . ...... . ! 88'03 1)0'33 

1001_1002 1 1002_1003 1006-1907 
17·m 83'61 12(i·n5 
04'60 , 1u.')·31 100'::J3 

114 ·.sa ! 118·71 117 '23 
73'3 D4· 48 1 1O[)·40 

I 

The township of Mt. Farrell 'is said to possess a milder 
climate and a drier one, than other spots on the \Vest 
Coast, ~n a.ccount of its sheltered positi~n, Nevertheless, 
the annual rainfall is considerable, and IS not very evenly 
distributed. The winter and spring are said to be th.e 
wettest seasons, while from the middle of December untIl 
March fairly fine weather is prevalent. 

or this rainfall, during the rainy seasons by far the 
greater proportion must run off the ste.ep surface slopes to 
the rivers, The snow that caps the hlghest peaks hngers 
for a time, and then augments the supply of water to the 
mountain torrents. 

Some small proportion of the rainfa:ll must be held con­
tinuous1y by the surface mantle of sot! and peaty ~rowt~. 
The so-ca.lIed /I butt.on-grass " plains and slopes retaID 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 hea.vy rainfall on a country of steep slope must 
necessarily cause a very considerable amount of rock waste 
to be carried .away d?wnhiH to the rivers, and prevent 
the accumulatlon tn Sttu of any weat.hered 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 j 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 wbole surface. 
soil can be seen to be creeping downhill where sections 
of the surfacc¥soil are exposed by the numerous trenches 
cut thcre. The cleavage planes of the slates which dip 
to the wcst in the undisturbed ground a foot dr two below 
the surfac~, are seen at the surface dipping to t.he east_ 
The slate IS soft and cleavable, and it has been pushed so 
far by .th.e general soi l+creep that the dip of its cleavage 
planes 1S lUverted. 

(3)- THE EFFECT OF THE TOPOGRAPIIlC FEATURES ON 
MINING. 

Prospecting and E:rploitation.- On the whole, the 
topography of the district may be said to be very 
favourable to the exploitation of the mineral belt. 
The steep grade of the western slopes of Mt, 
Farrell along which the mineral belt runs has indeed 
pre.vented the accumu.lation of the rich gossanous material 
whICh of~n caps the silver-l~ad lodes of other mining fields, 
In fact the downward soli-creep has in many cases 
quite .covered up all traces of an outcrop, although the 
lode hes only a few feet below the present surface. 

But ~he c.re~ping surface-soil forms only a very shallow 
layer, slllce It IS removed almost as soon as it forms so the 
prospector has not much overburden to remove i~ most 
cases wben trenching for the lodes. 

The creeks cut across the country on these western lodes 
a.nd have therefore aided the prospecting of the main por~ 
tlOn 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, ra.ther than across; yet the 



Tulla.h lode was picked up in a stream flowing westward 
from the slopes of Little Farrel1. . ' 

Both the White Hawk Mine and tbe Tulhbardme owe 
their discovery to the existence of these natural sections 
afforded by the creeks. 

The Murchison River itself has cut across the rock­
formatiolls 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 j and these adlts, 
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 t~e disc?very. of its <I No .. 1 
lode" to its lowest level adlt, whIch mtersected thIs 
body of ore, which does not extend upwards . a~ far as the 
surface. In fact, the aid afforded to mlDlllg by the 
physical configuration of the coun~ry will be apparent 
when it is remembered that there IS not a shaft on the 
field that serves for tho raising of ore to t~e surface. 

Jr ater-supJxy.- The narrowness of the rtdge at the top 
of Mt. Farrell, and the steepness of the dopes, cause one 
serious drawback. In consequence of the small area 
exposed, and t he rapidity with whi c~ atmospheric moist­
ure lea.ves the mountain sides, the ralU faIl , heavy though 
it is is on the whole insufficient to supply the needs of 
a mi'ni~g community ~f the size of ~~t.. Farrell , if depend­
ence is t.o be put only upon the ram fall on the west.ern 
slopes of the mount. . 

At the present time there are on~y .two concentratlOg 
mills on the field and of these one IS mactlve. . 

The North Mt.'Farrell Company's mill i~ suppli~d wIth 
water issuing from the undergroun~ ~or.klllgs .of ItS 0v.:n 
mine and the Mackintosh; but thiS IS InconSIderable III 

amo~nt. The supply is augmented by a pipe-line that has 
been constructed to the top of the mouut 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. T~e dry 
season of the year, for about three months a.fter ChrIstmas 
time, renders this la.ke supply a doubtful one for a plant 
in continuous action. 

Races are cut to ta.p the several streams on the mount­
ain side, but these, too, are apt to fail ~n the dry season, 
and the water from underground alone IS left. 

As regards the mines situated away from. the !dt. 
Farrell ridge: On the south side of the MurchIson RIver 
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no concentrating is being dOlle at the present time. In 
~he event of developments underground warranting a mill-
109 plant, the machinery site will undoubtedly be chosen 
0": the banks of the .river. And indeed any concentrating 
mlll of the future WIll need to be built on the river banks 
or in immediate proximity thereto. 

As regards the White Haw~ and Tullibardille properties, 
the wat~r-supply offers no dIfficulty, should operations at 
thf'se mmes create the demand. 

!)0'I1'f'''.-The c~nfiguration of the country is such that, 
were. the quantIty of water sufficient, all necessary 
macillnery could be actuated by hydraulic power. 

}he Noz.:th Mt. Farrell Mine utilizes its lake supply to 
drIve a 9-~(lot Pelton wheel, and generates thus a part of 
the power necessary for driving the concentrating 
mach.inery. The lake supply is conveyed from the syphon 
by pIpes and races to the top of the ridge, a.nd thence 
d~sce~ds 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 rid.ge ~f such capacity that it can carry 
enough water to mamtam a full head for the two shifts 
during which the mill is running. 

The White Hawk Mine is very favourably situated as 
~egards both water·supply a.nd the available head at which 
It could be delivered with small expense, for the 'Vhite 
Hawk er~ek 'drains a large area of country and descends 
to the mille by a very steeply-graded gorge with several 
waterfalls. 

IV.- GENERAL GEOLOGY. 
(I)- THE ROCK TYPES REPRESENTED ON THE MT. 

FARRELL FIELD. 

.. The various rock formations which require description 
will be trea.ted of under three heads­

(a) The igneous rocks. 
(b) The sedimentary rocks. 
(c) The metamorphic rocks. 

A.- THE IGNEOUS ROCKS. 

There are several groups of igneous rocks on the field, 
ea.ch of which must be looked at separately. 

(l) . ...:...The Porphyries and their Associates. 
The 6,rst 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 Ji olocry,talline T!lpes.-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 bave 
been augite, but was almost wholly altered into chlorite. 

The felspars are clouded by kaolinization, and toe 
plagioclase more so than the orthoclase. The latter bas 
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 ha.ve 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. 'Vhere the minerals have withstood crushing with­
out actual rupture, and where they remain sufficiently 
undecomposed, their extinction is I< shadowy" or "wavy." 

These rocks are found in the southern and south'eastern 
portions of the field, at the Qsborne 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 Pelsitic 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 holocrystalline members above 
described, but to have consolidated under different physical 
condit.ions. By a series of chemical analyses this . matter 
could be settled, but in the meantime the question cau+ 
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 jojnt 
planes developed in it, has produced a rude spheroidal 
structure. 

In some localities, nota.bly near the mouth of No.4 tun­
nel 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 
speci.mens 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 poure~ out :>ll 
the surface as lava flows, or whether they' were tntrl1s1ve 
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 th~se felspar 
porphyries. near the North Mt. Farrell workmgs ca~ry 
filled vesicular cavities. These are apparent on weathermg 
as empty elongated spaces. The un weathered 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 desc~ibed later), scem~ to ~e to I:'0i~t 
with certainty to the eXIstence of volcamc actIOn withm 
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 j 
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 surfaoe t"epresentatives 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, i.n my opinion, caused by the pro· 
gress of weathering along the perlitic cracks caused by 
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the rapid cooling of a rock, once glassy, but since devitri­
fied. 

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 arc expm,3d. The 
uneven hardness and resistance to solution are the causes 
of the rough surfa.ce, and on these weathered edges it is 
sometimes possible to distinguish un crushed idiomorphlc 
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 m~: 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 oi 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 bef?t 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 pla.gioclase felspar. Orthoclase felspar 
is present but not common, and of the plagioclase series 
the more acidic members are the ones commonly found. 
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Sericitization and mechanical deformation have in many 
cases made it impossible to determine the fclspar which is 
present. But the low values for the extinction. angles, 
when measured from the albitic lamellre, render It clear 
thab the plagioclastic felspars are c~m~only of the compo~i­
tion of oligoclase. Secondary alblte IS often present m 
small clear crystals in the reconstituted ground-~ass. 

The orthoclase is more frequent where quartz 15 present 
in addition to the felspathic phenocrysts. 

In no cases are the felspars quite fresh, ~n.d they are fre­
quently almost completely replaced by senclte or a quartz-
albite aggregate. . 

The quartz appears sometimes with its crystal eutl!~es 
well developed, but has more usuall~ suffered corrOSIOn 
by the magma, and has its boundanes emb~,yed .. V ~ry 
seldom is the quartz free from the /( shadowy extmctl?n 
consequent upon a state of strain. 

Ferromagnesian minerals are rare, and never free from 
alteration j 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 t~e felspar porphyry ?f 
the Langdon section. In a few slIdes there are ch!or.lt­
ized remains of a mineral which seems to have been bIOtIte 
before its alteration. 

Epidote is common all through the series, a.nd is usuaBy 
to be seen in granular aggreg.ates. . . 

The ground-mass is sometunes httle ~ltered, and IS a 
fine-grained micro-felsitic aggregate, whIch has corroded 
its way into the phen?crysts. . . 

There is no visible SIgn of flUXIon, save for a sh~ht ten~­
-ency of the felspars to arr~nge. themselves wIth then 
longer axes in one gen~ra:l dlr~ctIOn. The quart~ pheno­
.erysts, being more eqU1dlm~nsIOnal, 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 
group 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 crushmg IS the 
development of a wavy banding throughout the :?ck. 
This closely resembles the fluxion structure often VISIble 
in this class of rocks, due to a movement of the magma 
,during the process of erysta.llizatio~. ' Here, ho,,:ever, the 
uncrushed ~ypes show no such fluxIon st~uct~re In any of 
the thin sections prepared for exammatIOn, and . the 
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banding is, in my opinion, of later date than the solidifica­
tion, and due to dynamic stresses. 

In the much-crushed types the phenocrysts have been 
shattered, and the fragments drawn out into fttl[ltn, 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 
impart 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 j 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 IDay 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 :-t 

"Undoubtedly we have here strongly dynamically 
altered forms of the acid eruptive rocks. The typical 
porphyritic structure, the nature of the phenocrysts, the 
still-recognisable fluidal structure, the nearly entire 
absence of dark constituents, the occasiona.l spherulitic 

• Proc. Roy. Soc. Tas., 1898-9, pp. 33-46. 

t Ibid., p. 43. 
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forms still recognisable in their replacement products 
(quartz, albite), all point with certainty to membe~s. of 
the quartz porphyry family, and, with great probablhty, 
not to quartz porphry in the narrower sense, but to quartz 
keratophyre and keratophyre.. The rocks greatly 
resemble our German occurrences in "\Vestpbalia, the 
Fichtelgebirge, and Thiiringen, and espec~all~ the occur· 
rence in Wales. These are the forms whIch In Germany 
were originally called porphyroids and fiaserporphyries." 

Mr. Waller, in his report of 1904, propo~ed th,e term 
" porphyroid " for the schistose rocks of thIS. s~nes. It 
has been adopted, to some degree, b~ t~e. mU~lllg com­
munity, but is used quite without dlsC~lmlDatlOn. T~e 
present detailed description. of the schIstose porphyn~s . 
has been given in order to ~l~~ a great~r ~egree of defiDl­
tion to the term " porphyroId, and to mdlcate dearly 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 var.ying from pale yellow to 
pale brown and pale green,. Beyon~ the actinolite, yvh~ch 
occurs in the form of allotrIOmorphIC crystals or radlatmg 
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 memo 
bel's of the series is not clear, especially as no information 
was to be gained from the field o~currence., 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 ,knowledg.e 
of the district. The outcrop whence the descl'lbed s~eC1-
men was obtained was in proximity to the work~ngs 
marked in the map. Benc~ it is possible that t?e actlllo­
lite is due to a local alteratIon of the quartz felSIte by the 
agency of mineral.beari?g solutions. And in thi~ c~n­
nection it may be mentIOned here that coarse. actInohte 
accompanies the occurrence of galena SOIDe dIstance to 
the south, on Section 2865. 
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'lIke P1'agmental Types.- On the extreme western flank 
-.of Mt. Farrell, at a point near the south-western corner of 
~he 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 imme,diate con~a~t with the felspar 
porphyry whleh shows the veSIcular cavItIes filled with chlor­
ite calcite 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 see~ here ~lld there; and the tramway cuttings 
afford sectIOns whIch show that the fragmental varieties 
pass by quite insensible gradations into the massive 
porphyroid, 'Ve may look upon them as the fragmental 
porphyroids, or "clasto-porphyroids," 

With mic~scopic aid it is still more apparent that 
these roc~s are certain~y fragmental, and yet possess many 
features III common WIth the other porphyroids. 
, The felspar cryst,als embedded in its mass are very COll· 

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 glassy 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 
brownish by decomposition, put still shows a number of 
clear microlites possessing a straight extinction; and it 
possesses, in addition, a well-developed perIitic structure, 
which has been accentuated by the progress of weathering. 

(2)-The Granite Porphyry 0/ White Hawk Creek. 
The sedimentary rocks of the White Hawk district-­

sandstone, limestone, and pebbly grit-have interbedded 
with th~m 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 outcrops on the eastern boundary of 
the leases. 

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. 

It 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 
pink. 

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. 4 

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 altera.tion 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 froro its mode of occur­
rence. 

lt lies in position between the two varieties of the 
igneous rocks, and nearer to the granite on the east. 

I 
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The ~reat distinction between members of the two 
'groups IS that the series already described all show more or 
less the effect of crustal movement. 
~ et in the vVhite Hawk area aJ! of the rocks are 

notlCeabl~ fO.r a f:ee~om from the signs of mechanical 
deformatIOn lU a dIstnct of such considerable disturbance 

In age ~here is but little difference between the tw~ 
groups of. ~gne~:)Us rocks, so that the relative progress of 
?eCOmpositlOn IS not of value as a criterion in distinguish­
lDg them. 

The gran.ite 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 
nort~ward , .an examina:tion of the river gravels shows an 
ever-lDc:easI~g prop.ortIOn of pebbles of a holocrystalline 
rock 9.U1te different .In ty~e from the syenitic granite above 
descnbed as occurrlDg wIth the porphyries. 

This ot~er is a typical coarse-grained acidic granite in 
most speCImens. Both muscovite and biotite micas are 
usually present, but some varieties show an almost corn­
ple~e absence of biotite and abundant silvery-white mus­
covlt~. The z;ock is coarser in grain than the syenitic 
gran~t~ of the Osborne Blocks, and often carries por­
phyntic crystals of orthoclase as much as an inch and a 
half in length. 

This is the rock which occurs in, situ at Granite Tor 
and which has many features in common with all the othe: 
tin-beating granites of Tasmania. Tin is reported to have 
been derived from this granite also. 

M~croscopically :iewed., the rock is perfectly free from 
all signs of dynamiC metamorphism. 

!he felspars, both orthoclase and plagioclase, are in a 
falr state of preservation, and only kaolin has resulted 
from their alteration. Their crystal outlines are well 
defined,. at;d they hav~ clearly. preceded the quartz in 
crystalhzatlOn. MUSCOVIte and bIOtite are abundant and 
the latter is sometimes chloritized. ' 

This. pluton.ic mass ?f granite appears to dip underneath 
the mica S~hlstS on Its western border, and probably is 
-connected m depth below the Mt. Farrell field with 
the other granitic outcrops of Mt. Heemskirk .and the 
1.1eredith Range. 
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(4)-The Diabas< Pebbles. 
A ng the pebbles which constitute the beds of ~h~ 

Mur~~ison River and tributaries are s?me wkell;oun e t 
f d' _ rained diabase. ThIS roc oes no 

ODes 0 a~~~~: ~n the district in situ, and the pebbl~ 
appearh t lIed many miles from the eastward moun 
must ave rave d h ps to 
ains by the agency of the surface-streams, aD: p~: a ebble-

sboffide efxttehnet;!d~~~ci:t~S~am~h:~da[: i~:q~~~; ~~v:r d;~o~its 
e so . d by mllllDg 

intersected by present streams or expose . 

operations. . "t t B Bluff and 
The di<l.base is known to occur nt. 8 '~ !-" a arn w flow 

h Eldon Range from both of whIch waters no 
~te~Jard by the valiey of the Murchison; so these peb~l~s 
are robabl derived thence, and have reached t e1l

0

-

pres!nt posJion by the transporting agency of the steep­
graded streams. 

B .- THE SEDIMEN'rARY RO CK S. 

(1) The Slate and A ssociated Crushed Gri t and 
Conglomeratt . 

h main sedimentary series of the central 
po;t~~~e o~o::a ~i:ing field; and although t~e 10~es ~~e :~! 
on fined to the zones in which they are. oun , .Y 

;roductive lodes at the present time are sItuated m these 

oldT~:~~~~:~~~ :;:~:tions-from the conglome~a::s, aga~nsr 
which the harder and massive conglomerate o. ~ ce~ ~s 

'd e of Mt Farrell abuts, to the fine-grame sa · 
~~r~her to the west. The grain is coarser on the eastern 
side of the belt than on the wes~rn. . b their 

The coarse varieties are easIly reco~lllsed y . ted 

rounded hl?ebbi~~c~: q~~~:, on;a:~ ~eb~t~~h a~a~:a~!IS out 

~h: c'~~;e~n,? and the whole rock structure is altered. f ~~e 
~~u~hed g;its of grain intermediate betwe~n that 0 d' ffi~ 

n lomerates and the true slates are at bmes. very 1 

~~It to distinguish from the porphyroi~, t~p~Cl:~ly from 
the more markedly schistose varieties 0 . e a er. . s 

,All varieties of this series show unr~llst?,kablf :~~ 
f h' and the attendant reorganlzatlOn 0 eIr 

~~:~::~~:!}~a~O~:ll;I~:r:fI:td~!r:~;~:s~k:hil;~h~~:r~r 
finer grain show a clean slaty cleavage for the most par ~ 
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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 fl ne-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. Farr~Il 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 between 
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 slale of a somewhat similar 
appearance. Here the pale slate is interla.minated with 
the darker, the junction being visible at the mouth of the 
adit. Between the ordina.ry 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 l1i ne 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 roem bers of 
the slate series and between the porphyroid and the slate'j 
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. In such cases 80S 

were open to observation the dip of the rocks seemed to 
be to the westward, and at an angle 9£ fro~ 600 to 70

0
. 

At the South Murchison Mine. the contact line between 
the . pale and dark slate is nearly vertical, but inclining 
to the west. . 
Th~ 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 unproductive zones j 
for instance, above the workings of the Farrell Blocks, o~ 
.Section 2397, the planes of schistosity strike north-west 
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~nl~ s~uth-east, whereas their normal strike throughout t"he 
.e IS parallel to the main axis of the Mt F . I ndge. . afl~t 

(2)- l'he Massive Conglom,erate 0/ tAe lUt. Farrell Ridge. 

. The ~ore of the Mt. Farrell ridge is a rock which in 
It\htyp~.a~ development is a coarse conglomerate but 
WI W IC are interbedded finer-grained sandston~s or 
even shales .. These ro~ks are obviously all member~ of 

to
one tghreat period of sedImentation, and must be treated of 

ge er. 
The conglomerate is ~sually of a pinkish colour and 

a~most wholly .q~artzose m composition. The pebble~ con­
SIst o~ all VarIetIes of quartz- massive banded d h I 
f=~tlll~a:nd .of a quartz .schist or qu'artzite ~h:. ~:i~ 
col er ~c IS.t IS nearly all quartz, with very little pale-

;ure mIca,. and the layers of mica are often contorted 

silic::u~er::~tlng ~~dium in the. conglomerate is als~ 
'. usua y very small m amount when 

pared WIth the large hulk of the rock th t . comd-of th bbl T a IS compose 
f T e pe es. h~ sandstones also are almost wholly 

o Sl Ica, ~nd are stamed red by oxide of iron. 
Th~ strik~ of the beds is practically the strike of the 

~o~: ~1D r1 g~, but-It varIes widely at one point near the 
au pane WhICh traverses Section 2796 
T~e b;dding;-planes are not deciphe;able where the 

:~ss~: a~::tali~e~~t b:~thth:n~oa~:!!her strike nor dip 

abruptly. i.nto the finer, and the str~!t~r!Jass::lat~:er 
become VISIble. There is a band of the fi . d ns-
:~;et~ut~ning the length of the mountain~e~;rr:I~~e :::tt 
the rid ~ fault.plane, almost on the very centre-line of 
of the g~ph~~d ;.n thet:aste

fi 
rn sloJ?es, tow&.rds the valley 

. lver, e ner-gramed sedIments ca.n be 
seen outcroppmg here and there through the button-g 

The southern end of Mt F II h rass. th' k' f . arre sows a great local 
lC emng ~ the conglomerate, a.nd a south-east ; 

:~: ::cnht~lU, wR~ich e~tends along the eastern :i: ~f 
lson Iver. IS wholly of I . 

associated sandstnne. cong omerate and ItS. 

The Murchison River b k 
at t.he southern end o:e\: across the conglomerate-
south side of the river the same eb :ount, and on the 
the northern; and " Little Farrel~ ,~ &rethto be 8~en as on , as e portIon south 
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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. ~he 
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 considerably 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

0 

W. above the Farrell Blocks trenches; and approaching 
the fault-plane, whose strike line has a bearing of 112°, 
the strike of the finer beds is continually making towards 
the westward}- till it bears N. 450 W. Northward, beyond 
the fault-plane, the strike is N. 100 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, 
a.bove the chief mining centre of the field, is practically 
900, and as the ridge passes southwards this vertical struc­
ture of the main beds is preserved. • 

The finer-gra.ined beds on the eastern faU of the mount 
a.re mostly covered by bu~ton-grass. but appear to dip to 
the west. 

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 
fa.ult dip east at 800. Across the fracture-plane the 
structure is different. The more westerly members of the 
conglomerate series lie at an angle of 300 with the hori­
zon, while the eastern beds, from the centre of the ridge 
eastwards, dip east at 70°. 

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 breaking~off 
-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 observ(l.tions 
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 
ther approach the river seem to bend slightly and dip 
a httle to the east. The inaccessibility of this portion 
of the mount~in. 00 the. nor~h side of the gorge prevented 
me from vCIlfymg 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 
?een br,?ken away by the surface agents of decay and dis­
mtegratlOn completely hide the actual contact of the con­
glomerate and the adjacent rocks at low levels. For the 
hard siliceuols 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 poi.nt where the river cuts through it, the 
conglomerate thms 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. 

Tbe mountain seems to be split in two at its northern 
end by a strike fault. I could not find the actual fracture­
line, for t he 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 north 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 vegetation. The button-grass has 
crept up high on the slopes, and even covers part of the 
ridge, but on the whole the outcrop is 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 Fatrell Siding, distrib­
uted here and there at all altitudes throughout the dis­
trict. 

In a region whose river systems have been continually 
undergoing modification, the~e blocks ma.y 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\Vest Coast mountains; 
and ill all probability tbe beds at Mt. 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 none so 
great that they cannot be explained by the existence of 
either original breaks or gaps since formed by crustal 
<;ieformation and surface degradation. 

With regard to the origin of the conglomerate at Mt. 
Farrell, there are several points of interest to be con­
sidered. 

It has been stated that the massive type consists almost 
absolutely of well-rounded pebbles ' of quartz, and that 

XXVll 

these are considerable in bulk when compared with the­
interstitial sand and cement. 

This uni~ormi~y in th~ composition of the pebbles, their 
general umformlty 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. 

Contra~t w,ith them the pebble-beds forming at the 
present time III the channels of the Murchison and Mack­
into~h Rivers, and ~h~se 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 
s~ems remarkable, for the conglomerate admittedly over­
hes 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 o~ ~he ~astern side of the valley of the Sophia. 

One IS lllchned to suppose that a tilting of the region 
too~ 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
ti?ns wh~ch lie east of the quartzites, other than the 
mIca SChIsts (to be mentioned later) and the granite of 
Granite Tor. I 

Whatever be the mode of the origin of the conglomer­
ate, t.he.re have been some changes since its formation. 
The tlltmg referre~ to a~o~e, and the fracturing of it, are 
subsequent; and l~ additlon t? these major movements, 
there has been a mmute shattermg of the whole series and 
a later infiltration of silica. The whole of the form~tion 
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
rend~red mo~e. de~se by a siliceous impregnation. 

WIt.h the slhca IS a certain amount of specular hematite. 
In spIte of some rumo~rs ~o the effect that galena wa.s 
present, the only metalhc 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 Littie Farrell with regard to the structure of 
the series as a whole. 

(3)- The TV hite H"awk 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 470 where it junctions with the 
limestone, but rises to 750 on the western boundary of 
the central "vhite Hawk lease. The st,rike is about 100 

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 400 . 

There are very perfectly developed joint-planes, of which 
the best-marked series dip eastward at an angle of from 
500 to 600 . The action of surface-waters III 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 san1stone 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 \Vhite Hawk limestone con­
hins impressions of one of the varieties of 
Rllynchonella borealis, Schlotheim, a we11-
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 RhynchoniJlla capax, 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 seri~s where the formations rest against the granite 
-porphyry. This feature is in harmony with the relation­
ship of the older crushed sedimen~-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. 

"\Vhile 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 b10ck 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 
dr~wn out in lenses. The nature of the rocks is such that 
the crushing stresses could have left but little traces j 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 constitution varies continually. 
And these variations are beyond doubt due to varyingphysi­
cal conditiobs 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 
calcium carbonate may crystallize and form a crystalline 
limestone, but no fur~her change can result. 
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(4)- The River Gl'oreis. 
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 
I also came across a few smaJl terraces on the \Vhite 
Hawk Creek which were formed of river gravel. 

C.-THE METAMOHPHIC HOCKS. 

The alterations that have been effected by r~gional 
metamorphism in the rocks of both sedimentary and 
igneous origin have already been described in dealing with 
't hose 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 district. 

The writer was able to make no more than a cursory 
exa.mination of this outer fringe, but it may be well to 
.record the observaUons that were made. 
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Ascending the north~western spur of Mt. Swallow, which· 
rises from t.he \Vhite 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 varieties or 
quartzitic schists seem to be inextricably intermixed, and 
their extent towards the cast is considerable-about 2 
miles. The only mineral contents of this belt with which 
I met were a slllall 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 con­
tact. Southwards from Mt. Swanow 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 \Vhite 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 occurrence of similar rock types in the 
field is at a point between the \Vhite 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 vVhite Hawk series, abd 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)- THE 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 01 Sedimt:ntation.-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 la.id down is not 
now recognisable; unless it be the quartzites and mica 
schists which outcrop 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 resem blance to the Dundas 
slates is marked. These latter are fossiliferous, and of 
Ordovician age. But at Mt. Farrell no fossils ha.ve been 
recognised in this formation. 

}'he slates ?lay quite possibly have been contemporaneous 
WIth the sedIments of the White Hawk area, now known 
from fossil evidence to be Silurian. 

2. The lntr·usion 01 the Older Igneou s Rocks.-\Vhile 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 district. 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 
rematned far below the surface soJidifi~d and formed the 

II 
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4. The Formation 0/ the ~Vt'u'er Conglo1ll.trate.-Follow­
ing upon the lastmentioned folding of the region came the 
submergence of the area. and the formation of the con­
glomerate (and the sandstones of the same series). 

The submergence may have been such that most, if not 
all, the igneous rocks were below the reach of wave action, 
and if so the absence of pebbles of these rocks would be 
accounted for. 

The age of this rock formation is considered by Mr. G. 
A. Waller to be Upper Silurian.* Be refers the red con­
glomerates of the West Coast to the base of the Upper 
Silurian, since the fossiliferous strata of the Upper 
Silurian period rest conformably on them at Zeehan. t 
Also on .Mt. Jukes the sandstones interbedded with the 
conglomerate contain Upper Silurian fossil remains.t 

There are sediments of Upper Silurian age in the White 
Hawk area of the Mt. Farrell district j but their relation 
to the massive conglomerate of the mountain is not yet 
known. 

During the formation of the conglomerate and its ucom­
panying sandstones there was at least one further tilting of 
the region. For the eastern beds at the northern end of 
the mount are not conformable with the western. The 
eastern beds dip towards the western, but there is no fold­
ing. I believe the change of dip is purely an unconformity, 
not a synclinal fold. At all events, I could not see any 
repetition of the coarser beds, a.s might have been expected 
if a fold were present. 

&outh of the fault which traverses Section 2796 the dip 
of the eastern beds is less easily recognised, on account of 
'the cover of button-grass on the east side of the ridge. 

5. 1'he Folding of the Region in I.fltf Sillirian or 
Df'l'oniflll l'ime.-After the formation of the sediments of 
Upper Silurian age, the region suffered yet another lateral 
thrust. Under the stress the crust was again buckled, and 
the tendency of the movement was to restore the older 
sediments (of the slate series) to their former position. 

The conglomerate of Upper Silurian age was by this 
movement tilted almost upon edge, for the greater part of 
its extent at ~ft. Farrell. 

A great fracture occurred during or after this folding, 
and is marked by the fault plane near the northern extrem-

• (; . . \. Wllller: HHcpol"tOIi tilt! Mt. Farrt'1J Minill.! D1'otrkr," 1904, 
PI'. 2 to ti, 

t Ihid., p. 4. t [Md., p. I). 
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ity of the mount. And the rocks south of the fracture 
plane have been pushed to a higher angle than those to the 

north of it. 
This crustal movement would undoubtedly ca.use the 

development of a schistose structure throughout the region , 
and all rocks of greater age than this period would be 
a.ffected by it. The conglomerate appears but little affected. 
The slates and igneous rocks, which may have a.lready, 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 COll· 

forms to the axial strike of the mountain, a.lthough local 

variations do occur. 
At this period, if not at a still earlier date, the sha.les 

became slates_ The pebbles of the older conglomerate were 
drawn out. and a schistose mantle formed round the fel· 
sitic rocks. The holocrysta.l1ine rockS, too, were crushed, 
but the signs are le~ 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 
sandst.one, 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 unaffected, 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 
rocke:; of the district. It is a granite which is distinctly 
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. 
I was not able on this visit to examine in detail the rela-

tion of this granite to the remainder of the rocks of 1.U. -
Farrell and the neighbouring districts. However, in my 
opinion, it .is more than probable that the outcrop at 
Granite Tor is merely one point where the a.gents of denu­
dation have laid bare portion of a huge granitic mass which 
possesses in depth unbroken continuity. 

'Ve 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 Fl ills, and the D ove 
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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 iuto . the peculiar 
sandstone, which has been called the "pipe­
stem" or "fucoid lJ 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 oj the DelJositimt oj 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. 'Ve know thai this filli ng of the fissures was of 
laier date than the crushing, as we find fragments of the 
crushed rocks cemented into the uncrushed lode matter. 
Yet by this stat.ement it is not intended to convey the 
impression that all movcment had ceased at the time of 
the fi1ling of the fissures. 1i'o1' 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, a.nd a fresh set of 
fractures resulted. S-ome of these cut across the original 
quartz-filled fissures, as may be seen in the section exposed 
by the open-cut of the North Ml. Farrell Mine, It is to 
this later fi1lin.g, with its prevalent gangue of iron carbon­
ate, that the productive lodes aTe due. 

The age of the fissure-filling I 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 tha.t mass. It is now a firmly established fact that the 
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later. ~tages of the consolidatio f 
g::a.mtlc composition are no. a deep-seated mass of 
highly hea.ted va.pours a~~o~pallled by the emission of 
high temperature and ' r W IC , under such conditions of 
in solution metallic co~ essurde, have the power of holding 

o th' lpoun s . 
. n elr expulsion from th . 

thClr ascent into the e !gneous rock, and during 
they experience a. fall ~fPter regIOns of the earth's crust 
even tually suffice to causeem~er~t:ure. and pressure which 
contents in the channels whi~: eClpltatlO~ of the metallic 
carry the vapours or sol uti 1 are s~rvlllg at the time to 
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V,- ECONOMIC GEOLOGY, 

(I)-THE RELATION OF THE ORE-BODIES TO 

RoCK TYPES. 
THE SEVERAL 

When anyone single m· . 
~ell field is considered ap~~tl~~o~orerty on the . Mt. Far­
It .may appear that the or -b d· he surr~)Undmg leases 
taln lithological group. e 0 les are restrIcted to a cer-

In other words, the nature of h 
appear to have influenced the lod ~ e thcountry rock n;tay e III . e several partlcu,· 
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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 t.he examination of these known facts it is 
absolutely necessary to regard the field as a whole. The 
several properties a.re dealt with separately in a later part 
of this report, and their particular features noted. At 
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 a.ny one single lode at 
diff~rent 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 Dot worthy 

of mention ; yet it is owing to an exaggeration of the value 
9£ 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. 

It 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 forID, 

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 careful to distin\?' i b~tw~en tl~e great classes of the countr rocks encl~u, sh 

t
Wlltllln, theIr. boundaries the metallic mi~erals sought

lng 

Ie mmer, VIZ,: _ by 

(a) The country rock which is part and parcel of the 
~ame rock-mass from which the ores also have 

een .derived" i,e.~ which has certain definite 
genetIC relatIOnshIps with the ores. 

(b) Th~ c~untry rock which has had fissures formed 
lD It by th~ action of internal or external 
c~uses, or whIch has from the time of its f 
tlOn held certain cavities which may a~~mi~ 
the same way as superimposed fissures, 

These cavities, in this class of associated 
country roc~s, sup~ly ~nly the empty place for 
the ~ode-fill~ng, whIch IS mtroduced from with. 
~~t lD ~ol~tlOn, These solutions are now gener-

, y'l a mltted to be ascending hot solutions 
~lml ar tA: tho~e which appear at the surface 
~n VO~C~DlC reglOl1:s, or which have been tapped 

y mllllDg operatIons, 
h T:at they derive th~ir aqueous content, their 
ea, and the metallIC salts in solution from 

:~%~ttd~e~y seated i,g~eous rock is now also 
e y most mllllDg geologists. 

~~~ deposition of the metallic ores in the 
caVI les th~ough which these solutions circu­
~~d€ °hn t~elrl a1scent, is due to definite physical 

c ernICa aws' the ch" f f" " t t' b' ' Ie causes 0 precIpI-
a Ion elD~ th~ decrease of the tern erature 

?f the solutIOns In their ascent and th
P 

1 
Th mg of the pressure to which th~y are su~j:::~-

(c) ~~;unt~y !~ck which has has held disseminated 
f oug 1 m~ss a certain small proportion 

o som.e metalhc compound, and from which 
meteOrIC waters ?ave le~ched out the metallic 
content~ once WIdely dIsseminated and h 
red t d' , ,ave 
th erOSI e It, l,n more concentrated form in 

e arger caVItIes or fissures. 

When once the prospecto h l' 
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t 
a.s ;ea lsed that these several 

the field with which he . 0 III erpret the phenomena of 
to which the ore de osli~co~c~~ned,. an~ to decide the class 
genesis of the lodesP i e ~IStflCt belong; for the 
decided when future oSpeth~, most Imp~rtant point to be 

ra Ions are beIDg planned. 
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Applying the above generalities. to the case ' of t~e M:t. 
Farrell lodes and their surroundmgs: Th~ relat~onshlp 
cannot be that of the first class above me';ltlOned.' l~ that 
we find lodes, whose general similarity wIll, ~e m~hcated 
later occur in rocks of widely different ongm, VlZ. , t?C 
s1ate~ which are undoubted sediments, and the porphYrIes 
or their derived schistose types which arc certamly of 
igneous origin. 

Although the Qecm renees of tin and some ot,her ores, 
and perhaps even some silver-lead ores, ~re of t.hIS c?arac­
ter, the lodes of Mt. Farrell cannot possl~ly. be co?sldered 
to bear this rela.tionship to the rocks wlthlll whlcb 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 enclosmg rock­
mass are several. 

Of greatest importance for this purpose are <;t s~ries. of 
exact analyses to determine the amount and dIS~~lbutl.on 
of the metals in the country' rock, and the state III .wlnch 
they exist there; that is to s~y, ~heth~r the metal IS pre­
sent uncombined, or in cOmbInatIOn W1'(,h sulp~ur, or as a 
constituent of the rock-forming silicates. ThIS work. has 
not been attempted with regard fA? the field. in questIOn; 
but extremely valuable and labonous chemICal. work has 
been performed on other mining fields, from wInch general 
conclusions have been drawn. 

The great majority of metalliferous lodes may, by t~e 
application of these IIl:ethods, "?e shown to o,":e theIr 
metallic content to the llltroductIOn of th~ rnatenal froI? 
sources outside of the immediately enclosmg rocks. ~hls 
is a general statement that is applicable to most ore vems, 
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 do~e was 
performed .at Freibe~~, whose lodes offer several POlDts of 
similarity In composItIOn to those of Mt. Fa~re~l. 

In making the above general statements It IS 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 country rocks which point to their mutual 
independence. 
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Lodes of the same characLer, 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. \Vhetber 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 arc 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 ]'.fine is in 
the porphyroid, and those of the North Mt. Farrell 
mines are in t he 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 productive 
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 pOl'phyroid. The lode·fissure extends 
beyond the porphyroid band on both the northern and 
southern side; but it has obviously pinched at each end, 
and the small am9unt 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. 

W itb regard to these phenomena, the writer is strongly 
of the opinion that the existence of the broad ore·shoot 
in the porph)~roid and the relatively narrow track of the 
are 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 spn.t is 
a very massive type, with few of the mar~edly schlstose 
characters. It appears to have broken, under the def~rm­
ing stresses. along a plane, ~n the same way as a bnttle 
object might break If submitted to such treatment. 

But in the case of the slate, the trace of fracture , though 
quite distinct, 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 th~ two rocks where 
the lode is in porphyroid ; the alteratIon of the .cou~try 
rock and its impregnation with the lode-matter IS shg.ht 
and the wall is clean. On the other hand, the slate carnes 
the lode-material disseminated through it beyond the 

actual fracture. 
All this evidence points to the. fracture havin& been 

one of actual displacement when It was formed Ul the 
porphyroid, and to its having been a " distributive" break 
in the slate; that is to say, although the total re~ult may 
have been the same the single fracture has lts place 
taken by an elabor~te system of minu~e. di~locati9ns. 
This fracturing was of prior date to the utIhzatIOn of the 
cavities by the metalliferous solutions. 

The nature of the fractures has undoubtedly had a 
great influence i~ governi!lg the distribution 0.£ the ~ircu­
lating metal-bearmg solutIOns; but . beyond thIS the mflu­
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 o~ co~ntry has 
been accompanied by change of the lode-filhng, IS that of 
the copper lode exposed by trenches on the n orthern sec­
tion of the Mackintosh leases. 

This occurrence of copper is situated in the narrow belt 
of pale-coloured clay schist. v~ry clos~ to. the slate bound­
ary. Now, in the same mIlllng sectlOn III the south-west 
corner the slate contains the galena lodes 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 impresswn is given that. the lead lodes. are pre­
sent in the slate and the copper III the clay SChIst. 

I regret that no work has been done to try and expose­
the geological structure between the two occurrences men­
tioned. Still I 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 directly in the line of 
several other outcrops, and it seems to me more than 
probable that the series are on a continuous fracture 
system. 

.As regards the change of composition of the 10de~fi l1ing 
wIth the change of country, the alteration is neither so 
abrupt nor so considerable as is generally thought. 
. ~l th~ough the field there is present, in constant asso­

CIatIOn WIth ~he g.al~na, a .certain amount of copper pyrites. 
In a~l the rnllles It IS notIceable, and at times is found in 
consId~rabl.e bunches, even in a mine so free from other 
metalhc mmerals than galena as the North Mt. Farrell. 

The same variati?n in the lode-filling is noticeable with 
r~spect to other mmerals, namely, in the distribution of 
zmc-blende and the antimonial ores. 
. The inference to be drawn from these local concentra.­

tIO.ns of on~ or other of the metallic minerals is that from 
~omt to POlD:t al:mg one ~od?-channel or along the general 
~llle of fissur.lllg m the dIstrIct there have been variations 
III the relatIve proportions of the different metallic ele­
~ents present in the solutions which have brought the ores 
lllt~ the fissures; and these variations have occurred 
dunng the primary filling of the fissures, and are not 
secondary phenomena caused by the leaching-out from the 
lod~s ?f one or more other mineral constituents, for the 
vanatIOns are noticeable where the lodes are perfectly 
free f.r~m all signs of weathering, leaching, or secondary 
deposltIOn. . 
Th~ common featu::e shared by both the copper and lead 

depOSIts o~ th~ Mackmtosh northern section is the develop­
ffieD:t. of sIde~Ite as a gangue mineral. This fact affords 
addItIOnal eVldence that the mineral-bearing solutions 'in 
each ca~e have been of the same character, although the 
proportIOn of the metals present has varied. 

And still more conclusive is the fact that in the south­
we~t. c?rner of the Farrell Blocks section, north and 
a~Jomlll~ the Mackintosh property, there is a lode-forma.­
tIO!l whIch. I ta~e to be the continuation of this same 
senes, and III whIch both galena and copper pyrites occur. 
::aere the lead content seems to be once more asserting 
Itself, and is noticeable further north on the Farrell 
Blocks property, and in the section, No. 2909, further north. 

Again, it should be pointed out here that in the ~~se 
of t~e prospecting work that has been done on the TulJi­
bar?llle 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. . 

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 favour of the interrela­
tion of the lodes a.nd 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. I have heard it stated on 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. \Valler, 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 is 
thoroughly oxidised, and the progress of weathering may 
alone accQunt 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 
t.hese 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) - THE ORE BODIES OF MT, 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 weIl­
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. 

xlvii 

A.·- LEAD ORES. 

The Spa/hie Lead 01'es, 

<~eck ~efines this type in the following words*:-
b ,Itn thIS lc1ass the gangue consists essentially of the car· 
~~~t:s, ca cspar, ~rownspar, rhodochrosite, siderite, and 

Jerou; s~:~e~r:e m~:~r~ls are argenti~erous galen,a, argent­
hedrite both 'th d e~shoften~ pynte, marcaSIte, tetra-

'. WI an WIt out sIlver, together with hi h 
gr~,d~hsl1v~r ores, especially ruby silver and argentite g­
wen br:n s ructure IS us~ally imperfect, and but seidom 
thr h tdhed. The ore IDlllerals frequently occur sprinkled 

oug e gangue." 
It'to' distri~~ bel~~:, tY~~et~~~e~h~h ~a~ probducing lodes of the 

Mackintosh a ave een worked on the 
F 11 I property, lhe North Mt, Farrell and the Mt 

arre eases, all conform closely to the t . 
th;hdee~~~y /eature in which these lodes di~r:' at all from 
uniforml;P plrOe~e~! ~:e tf~n~ra~ type is this-:-that there is 
copper pyrites, and more ~; tho:e~opap;:r~~::n amthoun~ of 
PYrites. elTon 

This copp 't' bunch er pyn es IS sometimes ~ery prominent in 
tered :~r:::h u:;:V~d;,ccurs as small Irregular blebs seat-

On the south side of the M h' , 

~;n;~~~~~?eB~!l: :~o~: t~:a~:~E~~:~~:~t;.:v:rndth:hesa:: 
th~h~;;l~::m M::em:~hki~tits a. diffelrence of lode-structure 

1 s mlnera composition b t th 
same lode type is undoubt dl ' u e T e y represen ted, 

,0 the north of the main productiv 
agam recurs where the lead is found on e tha:e~, l~~be td~pe 
property, u 1 ar me 

With regard to the g 'I with the galena th angbue mmera s that are associated 
e car onates are practic II I 

strongly predominant (Ref 'b ' a y a ways 
the lead lodes not to' the b erence'l~s emg made here to 

Th .' arren 51 lceous quartz reefs) 
t' ere IS usu~lly. a little silica either restricted to a . 

g
am zone or m nregular veinlets and bunches in ctehr-
angue. e 

The carbonate mineral is usuaIl . d ' . 
amounts of calcite dolomite d ~ 51 ente, but mmor 
like ankerite also o~cur. ,an mtermediate varieties 
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These carbonates contallllDg less iron are no~iceably 
present where the enclosing walls are freer from nOll l 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 MUT­
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 tbe 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 purplisb fluorite 
on the walls of the lode. 

The Pyritic Lead Deposits. 

Beck's description of the type is this*:-
" In the pyritic lead veins, qua.rtz, galena, sphalerite, 

pyrite, arsenopyrite, and chalcopyrIte are most abundant. 
AB accessory constituents of the gangue we have horn­
-stone, jasper, ferruginous quartz, calcspar, siderit~; m?re 
rarely, brownspar and chlorite . . . The veIn-filh~g 
has a prevailingly massive structure, in which the velD 
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 near the walls, but it is inconsiderable j and in 
one spot in the centre of the formation -there was a small ---

• \Veed'" translation: 'I'l'htl Nature of Ore Depositl:l," Vol. I., pp. 235 
and 236. 
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-clean pocket of barytes. The ore also carries gold il. 
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 
~o 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." * 
"~n this cla-ss of veins," according to Beck, I< the gangue 

con~lsts of pr~dominant barite, with fluorspar and quartz 
?r Jasper, b~sldes calcspar. These minerals are generally 
lllt~Tgrown l,n a remarkably thin-banded structure. The 
bar~te especIally occur~ in. finely-c.rystalline crusts (calc· 
bante); the fluorspar III dIverse tmts, but mainly green 
and yellow. The ore minerals, which either form thin 
crusts .or appear sprinkled through the gangue, consist of 
arg~nttferous galen~, often de,:eloped in large flakes, 
pyrIte and marcasIte; also zInc-blende copper pyrite 
gray copper, and at times rich silver ores/' ' 

In the occurrence on S'ection 2865 no 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 visit. 

~he g':l'ngue is. a mixture of quartz and barite, and iron 
FY~ltes. IS .assoclat~d with the galena. Coarse columnar 
actmohte IS a~soclated with the gangue on the borders 
of the metalhferous area; but there is far too little 
done on the work to determine anything more than the 
presence of the minerals mentioned. 

The other occurrence of lead ore is that between Kit­
son's workings and this last-described deposit. The ga.lena 
occurs ~s fine d?st-like particles in a very pure barytes. 
'There. IS no SIgn of an economically valuable lead 
depos.It here. The barite is treated of in a later portion 
of thIS report. 

• Wef'd's translation: "The Nature of Ore Deposits," Vol. J., p. 258. 



B.-COPPER OUES. 

Tlte Ouprijerous Veins. 
The most considerable amount of copper present on the 

Mt. Farren 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 calcspar and 
dolomite. 

" Barite is very common, and is at times accompanied 
by fluorspar. The are 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 are 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 Tul1ibardine 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. -

Unfortunately, both properties are but little develop.ed, 
and future operations will afford much more informatIOn 
on this subject. 

'lIke Disseminated Ore of tke South-eastern Sections. 

The Osborne Blocks and the more southerly sections 
show several minor occurrences of are which do not appear 
to be fillings of the usual types of fissures. They seem 
rather to be lenses of Ol'e 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 is 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 are 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 
chalcopyrite 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.- OUE DEPOSI'rs o'rUER THAN THOSE OF LE .\D AND COPPEll. 

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 sever.l.l 
small veins running in all directions, which contain a 
mixture of iron and copper pyrites, with some specular 
iron are. 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 are 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 
tjn are has been recovered from the granite of Granite 
Tor not far from the 'Vhite 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 are, 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 Mt. 
Fa.rrell 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 boqy 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 
contai,n lead ores where. this later impregnation has taken 
place. 

This is wen 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. W here 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-

liii 

siderite veinlets is quite barren, and contains only uodi:­
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 fr~ctures 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 tne ore-filling is 
of a totally different type to the quartz impregnation, 
and the ch'aracteristic mineral of the later invasion of 
material is the carbonate of iron. 

\Vhether the minute fissuring of the porphyroid an,d 
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 resemblanca to ne secondary 
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 
quartz. 

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 through 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 
Bl?cks; and yet another similar to these is the porphy­
rOld 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 .mount~in ridge. It is 
certamly younger than the latter If the Impregna.tion of 
all the rocks has been simultaneous. 
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(3)- THE DISTRIBUTION OF ORE IN THE LoDES. 

The internal structure of all the lodes of the field is in 
roost cases very complex, and the ore minerals share ill 
the complexity. 

At times there is a distinct banding of the veins, and 
usually the several bands are parallel to the general direc· 
tioD of the lode. The clean hand-picked "firsts " are 
obtained from these portions of the lodes. But any ODe 

lode will often show both the banded structure and a 
brecciated structure as well m the same face' and the 
ore in this crushed portion is usually scattered,thr~ugh 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 bIen de 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 l~de.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 pomt 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 reQon· 
ably stated to he ore of such grade lhat from 12 to 15 lon8 of ore will 
give 1 ton of galena concentrates, i.t .. with a width of lode of from 6 
to 8 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 
t,otal 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 ~he shoot is pitching southwards at an angle of 55°. 

\Vlth regard to ?ther variations in the ore, there has 
already been m~ntlOn made of the change from a lead 
to a copper-bearmg type along the line of the Mt. Farrell­
North Mt. Farrell-Mackintosh frJ..:turc . 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 
sa.id to have be~n 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 ~angdon Mine shows a very abrupt passage of 
g.alena mto almost pure :z:esin blende in a very short ver­
tIcal d~pt~, but the workings are very small, and no­
ge~erahsatlOn could be made applicable to the district from 
thIS occurre~ce alone. Moreover, future operations might 
reveal at t~lS spot a return of the predominance of lead 
ores over ZInc. 

• 
(4)- THE STRUCTURE OF THE LODES • 

Fissure Veins. 

The majority of the lodes of the Mt. Farrell district 
~re what are. commonly known as fissure·veins. The term 
IS ~sed here III a purely general sense. The nature of the 
filhng, whether metallIferous or not, is not implied. nor 
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the manDer of the filling, nor the a.mount of actual filling 
and the proportion of ore due to metasomatic replacement. 

It 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, whith have 
served as circulation channels to the ore-bearing solulions. 
These channels' have been chosen by the vein-forming solu­
tions as affording the easiest path to regions 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, ga.lena 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
ta.inly reopened in some places, a.nd 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 ~treme north end of the workings, where the 
soft wet puggy ore runs in on the drive. 

The I< sheeted zones" or I< lode formations JJ which carry 
the ore in the Tullah Mine and the Tullibardine are simi­
lar, save that the fracture is a distributive one rather than 
simple. 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 t~ determine 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 chara.cter­
ized by an absence of metallic ores, and partial cavities, or 
" vughs" were left in the quartz then introduced. Some 
of these cavities, of which the directions and dimensions. 
varied a little, werc 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. 

Disseminattd 01·e,. 

The dissemillations of copper pyrites and galena show 
no structural characteristics at all. In onc case, near the 
Osborne Blocks' cage, the joints in the chl oritized quartz 
felsite cut across the ore, and are clearly of later date. 
The primary ore does not follow any visible divisional 
pla.ne or cavity in the rock. 

(5)- THE STRIKE AND DIP OF TUE LoDES. 

There appear to have been several main directions of 
fracturmg of the crust in the district:-

(I) The main lode-line, which extends from the Mt. 
Fa.rrell Mine northwards through the North 
Mt. Farrell ant;! Mackintosh sections, and the 
Farrell Blocks. The trend of the fracture is, 
on the whole , a few degrees (90 ) east of north; 
and the dip is between 600 and 700 to the 
westward. 

(2) The Central Farrell and MurchIson Extended 
(North Murchison) Mines are situated on a. 
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(4) 

(5) 

(6) 
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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 600 .70°. 

The ~furchison River lode bears N. 280 E., and 
thus offers a sharp contrast to the others. It is 
practically a vertical lode. 

On the south side of the river the fractures strike 
almost invariably west of north. 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 
outcrops, or short development drives. 
Thomas' Blocks lodes strike about 250 W. of 
N. The Tullah lode strikes 80 W. of N. at the 
surface. Foy's lode, near Kittson's, strikes 
N. 210 W. 

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. 

The northern occurrences at the Tullibardine 
are very difficult to judge as regards stTike, 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 t he whole system of- fracturing 
is the abrupt change of strike in the case of the Langdon 
Mino. 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 l:line the south workings on the west­
ern lode show a remarkable series of changes in the strike. 
From the main adit the lode-cbannel is driven on for j 45 
feet on a bearing of 230. The next 50 feet of driving 
have a bearing of 90 . Then the lode resumes almost the 
old course, and is followed for 25 feet on a bearing of 
N. 250 E. Here a split occurs, and the western d.ri ..... e 
bears 250 for another 50 feet. The two portions reunite 
and continue for 100 feet on a bearing of 260 ; and t~en 
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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-90 and 250 ; and the reason for this 
lies probably in the fact that the sla~ has a d.i5l1nct 
" grain." Some part of the break runs WIth the gram and 
some portion across it. 

(6)- THE ALTERATION OF THE WALL-ROCK OF THE LODES 
BY MINERAL-BEARING SOLUTIONS. 

Coincident with the introduction of the metals into the 
fractures, and consequent upon the ch~mical activity of ~he 
solutions which have been the carrymg agents, there .lIaS 
been usually some marked degree of alteration of the wall· 
rocks in immediate proximity to the lodes. The l..ha.n.ge 
has been caused by the introduction of fresh ma.tena: 
from without, or the the partial alteration of the minera.ls 
already present in the country rock. 

In t he North Mt. Farrell Mine the slate, in its least 
altered form- away from the lodes-is seen to be a pyritic 
one j yet near the lodes the iron mip.eral 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 contE'nt 
near the lode fissure. 

The iron carbonate may possibly have been all intro­
duced by the lode-forming solution . But if it bas, the 
pyrite has all been removed from the sl.ate. It seems m?re 
probable that the iron has been prOVided by the py~lte,. 
and that siderite is the result of carbonated solutIOns 
reacting upon the sulphide. 

Besides this alteration there is a notable developml.":nt 
of graphite in some places where the lodes occur in 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 1. observe it in any other rock than the dark slate. 

The other characteristic alteration effected in the rocks 
enclosing t he lodes is the development of a waxy micace'1us 
aggregate, which has a smooth or even greasy feel in 
some cases. 

This a.ggregate is perhaps best termed pinite, in that 
it answers to Dana's* description: _If A general term 

• ,. A Text-book of Mincrnlogy."Edilion 180:), p. 46G. 
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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 sIa.tes are not visibly altered III 

this way. No microscopic 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, t 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 idiom orphic and 
em bayed quartz phenocrysts, 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 t he Tullah Mine. 

This is the type of alteration which has been termed 
" sericitization." 

Yet another alteration has taken place in the case of 
the disseminations of lead aJ,ld 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 Vid,' ~lIpra, 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 ou~crops, where the,Y are visible, . . are covere~f- with 
a very thlP. rusty coat, whlch shows a lIttle - vcry h.Jle-
1ead sulphate or carbonate. 

As a rule, the outcrops are only laid ~are in the strea~ 
beds. On the other portions of the hlll-slopes .the so11-
creep brings a cover of the cou~try rock from .hlgher up 
the slope, till the lode outcrop IS completely hIdden. 

So any oxidise.:l cru~t that .could for~ would tend to 
join th£; surface material on Its dow~hIll path, and the 
conditions necessary for the accumulatlOn 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 m.ass 
of the Murchison River Mine has a very small cappmg 
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. 

In no case was there visible any silver chloride or other 
secondary silver ores. . 

The quartz reef of the Mt. Farrell Mine contaiz,ting the 
vughs filled with lead ore has arrested the downhlll creep 
of the ore and the result is that secondary processes have 
there been' operati ve. The unfilled vughs have assisted by 
enabling an a.ctive circulation of surface waters to attack 
the upper portions of the deposit. Sume of the. contents 
of this upper portion have been lea.ched out, carne~ 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 dep?sited 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 t.he primary fillings of the 
vughs. A similar deposition of secondary octahedral 
galena 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 COD­

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 not 
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 n ot 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)- THE UNDERGIWUND WATEH S. 

Before venturing to formulate an account of the mode 
of origin of the lodes of Mt. Farrell, it will be wen 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. 

II Van Iliac: "A 1'rcati.:lc on )letamorphiqm," pp. 114n and 114u. 
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'Vhen 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 bo 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 spr ing 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 clear1~ 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. 

It 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 beeTh 
introduced into the fractures. 

For the a.lterations that have been effected in the wall­
rocks as well as the insolubility of the lode-forming min­
erals J 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; an~ further, that these 
solutions ascended from deeper portIODs of the crust by 
paths of considerable downward continuit~. Theze 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 litt1e to do with the 
lodes. Their effect in modifying the mineral composi­
t ion 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 remarkabl~ that no line can be drawn to show the 
1/ ground-water level." T.his line,. which marks the level 
below which any excavatIOn rem~lll~ per~anently full of 
water, may be said to almost cOlllclde wIth the ground­
surface in most portions of the field. 

In the 'Vhite Hawk limestone it is natu:r:ally at a lower 
level but how far down below the adit level it exists \vas 
not determined when I visited the property. 

(9)- SUMMAKY OF THE GENESIS OF THE LODES. 

A s the result of the consideration of the facts deahng 
with the Mt. Farrell district which have been gathered 
together and the comparison of these facts with those 
now kn~wn concerning other mining fields, a b.ri~f outline 

. may be formulated of the ~ost prob~ble O.rlgm of the 
lodes. The views of the WrIter on thIS subJect must ~e 
held to be neither original nor unusual. An attempt IS 

made here to apply to the Mt. Fa~re.ll field th~ results o.f 
conclusions arrived at by many mIDI~g geologl~t~, espeCI­
ally in America and Germany, concernmg the ongm of ore· 
deposits. 

First of all it becomes a.pparent from what has been 
said above concerning the independence of country and 
lode, that the proximate source of the ores must be sought 
outside 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 ~nswer 
to this question it should first be stated that metalhc ores 
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which arc t he fillings of cavities or fractures in rocks at 
a date subsequent to the formation of the rocks them­
selves (i.e., t he 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 conta ins 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 roc~s 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. 

'Ve know that there is a 'very large area of \Vestern Tas­
mania underlaid by a granite mass, which at its outcrops 
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 t he 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. FarreH owes 
its mineral impregnation to the granite which outoroP$ 
at the places mentioned_ 

III 
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The agent by which the met~ll.ic contents of the lod~ 
were borne to their present POSltIon was undoubtedly, m 
the main water' but the solutions rising up the lo?e­
fissures "\\:ere probably of complex composition, and, lIke 
the waters of the hot springs of to-day, they probably 
contained sulphur in the for.m of sulp~ides. or sulphates of 
various elements, together wIth carbolllc aCId, free and COID­
bined. Such heated rising solutions would c~use the 
alterations of the waH-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 frac~ures would b~ th~ ODes 

which would offer paths of less reslstance to the lmprIsoned 
vapours. 

Once formed the lodes have shared in the general 
degradation of the region by surface agencies. They have 
been attacked to some extent by the processes ?f oxidation, 
but the accumulation of the oxidized matenal has been 
prevented by the physiography of lhe lode-bearing zone. 

VI.- THE MINING PROPERTIES. 

(1) THE NORTH Mou~n FARRELL MINING COMPANY, 

No LIABILITY. 

The sections held by the company are the following: -
4116.93M, 68 acres; 2722·M, 40 acres; 1074·M, 20 acres; 
3262.93M, 76 acres; 1867-M, 80 acres; 2351·M, 75 acres; 
292.w 10 acres; and 82-w, 4 acres. 

Of 'these sections, that which is numbered 3262-93M is 
much the most important, and carries the principal work· 
ings and the concentrating mill. . . ' 

From the accompanying geologIcal map It w111 be seen 
that the lodes worked by this company are situated on the 
western side of the slate belt, and close to the narrow 
band of pale clay schist. 

There are four main levels at which work has been 
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 pr.es­
ence of three main lodes, which converge towa.rds a pomt 
situate in the neighbourhood of the open-cut.* 

Of these lodes the eastern one, called by the management 
the No.3 lode ~eems to be undoubtedly the principal one. 
It conforms, ~n the whole, to the general direction of 
strike of the fracture whieh runs southwards through the 

• See piau of mine workin~s, Plate IV. 
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Mt. Farrell ground and northwaI'ds 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 
a.lthough the present output is being maintained m~inly 
by the No.3 lode, the No.1 and No.2 lodes will almost 
certainly provide much ore with deeper developmont. 

The No. 1 lode, situated almost on the edge of the main 
bo~y of slate, and in immediate proximity to the clay schist, 
strtkes about N. 350 E., and dips westwards at about 600. 
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 
dr;ive. 

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 characteT3. 

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 pel' 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 
li~tle fi ~st-c1ass ore is showing, and the footwall is deeply 
shckenstded. 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. \Vork 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 westero 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 leve~ for the 
whole length of the ore-shoot was of good qualIty; and 
there seems to be every reasonable prospect that deep~r 
workings will expose a continuation of these values }11 

de~th~ No.2 lode has ~ strike about N. 170 E., a.nd th.€' 
westward dip is steeper than that of t.he other lodes. Thls 
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 ?re-channel 
has been driven on at the No.1 level, and the strIke changes 
through a wide angle rather abruptly. The fis~u~e seems 
to be making towards the No.3 lode-channel as If It would 
unite with it. d 

Between the Nos. 2 and 3 levels this centra~ ore-bo y 
has been productive for about 400 feet, for whIch le~gth 
stopes have been carried for nearly the whole h~lght. 
Between levels No.4 and No.3 there a~e stop~s r~r a 
length of 250 feet, but the southern extensIOn of the .ode-
channel shows ore of poorer grade. , . 

On the No. 4 level the same abrupt change of ~tnke 
is noticeable as on the No.1, and there see~s ~., Clou~t 
that this ore-channel will join that of the "'I\io. 3 lude If 
traced out in future workings. . . 

The No.3 lode is the principal source of the ore wh~:h IS 
being won at the present time. It is a lode from J J . to 
22 feet in width, and a brecciated zone about 6 feet "'lde 
on the footwall side, 

No hanging-wall at all is to be seen. The boundary 
of the lode on that side is arbitrarily fixed oy tole !-"'T'lde of 
the ore. There seems to be a definite footw~ll with a seam 
of pug, but ore is often obtained beyond thIS .wall. 

The pug sometimes carries ore, a fact whIch see~s to 
indicate later movement in the lode.chann~l. The veml.ets 
of metal in the main body of ore are ll'r~gularly ~hst­
tributed; but the larger seams of firsts run WIth the duec­
tion of the channel. 

The strike varies in the portion developed from a few 
degrees west of north to about the same amount east of. 

north, ... 'd 
The dip is between 600 and 700 to ~he w~stwar '. 
In developing this lode the :prospectmg dnves have been 

pushed forward in the breCCIated zone on the footwall, 
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and have been timbered. The ore is broken out frolll t be 
lode laier, 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 540 
feet of stopes from which 18 feet of ore have been 
removed. 

On the No. 3 level there is not so much work done at 
the southern end. At a point 30 feet north 6f the rise 
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 aboye the drive 
for another 75 feet, where the rise is taken from No. 3 
level up to the open-cut, NQrth of this point there is 
hardly anything more than development work done. 

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 endeavour to 
locate the outcrop. Since my departure from the field 
it has been reported that the lode has been picked up. 

At its northerll end this lode encounters the quartz, 
which appears to pitch S.S.W. from its outcrop in the gpen­
cut. Beyond this it has not been followed on the No. 4 
leveL but a drive has been continued northwards past the 
quartz on the No. 3 and No. 2 levels. 

The ore-body changes in character after traNersing the 
silicified zone, and consists maiiily of a wet running pug 
charged with brecciated fragments of quartz, galena, and 
slate. , This is especially noticeable on the No. :3 level. 
where the ore-body has run in on the drive. This ore 
resembles that which is worked about 150 feet ~urther 
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 moutb 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 supposin~ ~hat any ore-bodi,es occur on 
the property in &uch a pOSItIOn that they mlght be cut 
by t his tunnel seem to me insufficient. The occurre~ce 
of lead orc in the quartz reef on the Mt. Fa.rr~n Mme 
is one possessing many singular features, and It would 
apparently be remarka.ble indee~ if the North M~. ~arrell 
Mine met with any similar body of ore. As lDdicated 
a.bove, and referred to again below J the existence of the 
vuO'hs filled with ore requires a very exceptional c~:ain of 
cir~umstancesJ and the exist.ence of a separate lode system 
of any magnitude further to the east is not yet prov'Jd. 

There is it is true, a small vein let of ore on the south­
eastern bo'uudary of the open-cut; but I regard tills as 
purely a subsidiary fra.cture, and not likely to possess any 
great horizontal extent. 

The quartz masses in the slate have been shown 10 be 
of separate origin from the lead orcs, nnd lobe quartz 
reef on tbe Mt. Farrell property bends sbarply 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. 

Tbe Nortb Mt. Farrell output is largely made up from 
their second-class ore. The proportion of first-class ore 
to 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 It inch. Thence 
it pas~s to trommels, which separate the fines. The l~t­
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 i-inch,. and deliver it to the first sizing tromm~l. Th.e 
oversize passes to t he second rolls, and the remamder IS 
elevated to the jig-trommels. 
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There ~re fo~r screens, whose apertures are as fol­
lows :-!-mch cIrcular, ,:i" -inch circular a -inch circular " , :l'J J 

and i x ~Tinc~ slots. 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 secon~ rolls feed the sizing-trommel on t he oth er 

SIde of the mIll. The oversize (above ~.inch) is returned 
by an elevator to the rolls. The remainder of the ore 
p.asses to t he jig-trommels. There are four jigs on this 
sl ~e also, and the material they treat is sized by screens 
WIth the same apertures as on the other side of the mill. 
The fines pass to the tables. The middle products of these 
jigs go to the dump. 

The tables include two Cards, one 'Vilfley, and one 
Sperry. 

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 undoubtedly greatly 
Improve the efficiency of the mill. 

The value of the mine and mill products may be seen 
from these figures, which are the averages of the assays 
between the months of July and October, 1907. 

I.{>:ul. :-:il" .. r (OZi',.) 
Jwrl·enl. perl.lIl. 

No. 3 tunnel, firsts .. _ ............. .. 62"3 64·9 
No.4 tunnel, firsts .................. . 58·9 62-8 
.Jigs ................................. " ... .. 61"1 47·9 
Slinle~ ........... ............. ........ ..... . 55·2 44·9 
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(2)-THE MT. FARRELL MINING COMPANY, 

No LlABILITY. 

This company holds the following sections: - 2409-93M, 
80 acres; 2410-M, 80 acres; 2656-M, 10 acres. The main 
workings are situated 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 properLy it is referred to by 
the management as the " western lode. " A considerable 
quantity of are has been recovered from the Occurrence in 
the strong quartz reef, which is a tilling 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 lYorthern Tr orkings.- Tbe main adit starts from 
the northern boundary, and runs in some 725 feet on a 
bearing of -1090. 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, 
a.nd 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 are, in which bunches of firsts are to be found. 
There is a well-defined footwall on this lode, which dips 
to the west at 600 . The hanging-wall was good up to the 
point where the drive deviated to the east. As in the case 
of the North Mt. Far<ell No.3 lode, the footwall cduntry 
bere sometimes carries ore behind an apparently sharply 
defined wall. 

The strike of the lode here is between 220 and 250 east 
of north. As mentioned a.bove, the lode-fissure has two 
prominent directions of strike in this section, viz., go 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. It dips west at 700, The hansing-wall 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 1850 for a distance of 
159 feet. A little galena was visible now and then at the 
junction of quartz and slate. 

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 foet 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 nat 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 (rarely with dodecahedral modifications) galena 
@ccurs on t;he 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 4& feet. An empty vugh was passed through at 21 
feet. At 40 feet a body of quartz and siderite was met 
with, and a nse 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 fee~ wide has been broken out at a point 40 feet south 
of the first rise. Veins of clean ore occur in the quartz 
&t 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. 

S'Ome 15 feet below these workings a short intermediate 
~evel has been driven, and good ore proved. These work­
mgs 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 s~cond rise put up from t~e lower level. The upper 
workmgs 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 l~vel 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) dQes 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 
qua.rtz be continued on the intermediate level, where the 
track of the ore is better defi ned. Any apparent down­
ward continuation of ore could then be prospected at a 
lower level without the uncertainty which exists at pre­
sent. 

At tile 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 quartz-mass. This 
latter method is nothing more than blind stabbing, and 
the small horizontal extent of the pipes makes it a very 
easy 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 ore·shoot 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 lbe time of my visit, but was being gradually drained 
by the south drive on the western lode below it. 

At. Lhe surface there is some good milling ore, said to 
be from this shaft, but I could not see the ore 1'n situ. 

The Southern IF orkings.-The upper adit level has been 
put 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 crosscut 
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 
2'5°. A rise has been put up for a few feet on ore, and a 
couple of narrow 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 140) 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 go. At this point a crosscut was driven 
eastwards. 

lxxvii 

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 JJ of slate between the two portions. 

The western drive of the two runs on for 50 feet past 
the split on a bearing of 250. Here there is a rise, which 
has been put up for 40 feet, and two s~pes. ~ave been 
taken out for a distance of 60 feet on fau mllhng 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 90, and the face at the time of my 
visit was 12-5 feet from the bend. 

Taken all through its length, the western lode repr~­
sents about 3 feet of milling ore, and the lode·channel IS 

well defined always. 
It. is t.o this ore-body that the company must look for 

the main bulk of the milling ore of the future .. There m~y 
be other more concent.rated bodies of ore dlscovered III 

the quartz reef , but their presence is so far unproved. 
Further prospecting of the quartz has ?een .done on 

this level. At a point 196 feet from the mam adlt. on the 
western lode drive a long crosscut has been put III east­
wards for a total length of 334 feet on a bearing of 105°. 
At 217 feet the quartz 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 'V. The metal cut out, and 
work was abandoned. 

At 287 feet on tbe eastern I)oundary of the q\lartz 
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 sl.ate. 

The prospecting was contin~ed on thlS level from a 
point 15 feet west of the hangmg-wall of the quartz, and 
202 feet from the western lode drive. There a drive has 
been carried northwards for 100 feet on a bearing of 2°, 
and from that point the drive turns to the east to cut 
the quartz body. Occasional splashes o! galen~ ar~ to. be 
seen in the quartz here, but always assocIated WIth SIderIte. 

The milling ore from the mine is stack~d. separatelr on 
the tip to provide a. nucleus for future mtlhng. operahons. 

A EttIe work has been done below these mam southern 
workings on the northern boun~ary of Section 24~0, b~t 
nothing mOfE' than slate carrvIllg carbonate of tron 1S 
visible. At a point 30 feet from th~ south·west corner of 
the northern section and on the hne between the two 
sections a tunnel wa~ started to test the western portion 
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of the propert:>:_. It runs for 80 feet on a bearing of 660, 
b,ut only chlorltlsed porphyroid j in which some hard sili­
~lfied 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 
bee~ done at t~o o~~er sJ?ots. On the eastern boundary 
a: ht~le galena IS vIsible lD the creek, which crosses the 
hue In several placc&. This spot is very close to the line 
of the lodes met with in the Central Farrell property, and 
the orc-channel may be connected with that fracture 
system. 
~thcr . south a trench 2 chains long has intersected 

an mdefimte formation. The trenches arc narrow and 
shallow., and con~equently do not afford much information. 
There IS a cer~am amount of gossan carrying pockets of 
carbonate of hme, and. in this &a.ngue a few splashes of 
fah!-ore and copper pyntes are VIsIble. The country rock 
to Judg~ from the weathered material intersected by th~ 
trench, lti slate. 

Appended is ~ tab~e 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 NOTES OF OUE FROM TUE MT. FARRELL MINE. 

• A.s<lay Yalll t:. ]1'!elal Quotalioni'. 

liatf'. - ~ Total Ya]ue 
Net I Weight. ~'l pcr Ton. 1 Silver 

Leal] ,I ver. [eall 
. (oz.) ( P<'I' Ton). (per 

------1;:;:.;.:,., .... ;;:;-;.-:;,.;-;:"£ ,-;-"£- d .,.). 
Nov. 27, 1006. . 615 :J 71'8 1 fJI'9 ' 27 8 7 8.. d. 
Jan. 7, 1007 ... . :n 10 0 6!l'6 94'6 27 II 10 ;~]~ g :::~~ 
Feb. 8, 1907 .... 2210 I 67'b 91'u 26 ., b III 13 
May 3, 1907 ". 16 12 1 iO'O 9~'7 2018 2 20 0 ~ g~:~~ 
Mal'~' 1007 ... 171U :J (m'I 97'6 27 8 0 20 0 0 3297 
May _7 , 1907 J:! 4 1 65'0 90'0 25 8 Jl II) I .') 0 32'77 
June 7, 1007. , . 14 12 3 67',) 9tJ'U !!\. 6 4 20 7 ti !1~h50 
July 17,1007 " , 8lU 0 60'4 80'0 2:) 5 1 20 2 
July Ii', lL07 "I 1'1 17 3 56'2 74·tJ 21 17 I 2010 g ~~::? 
July :!2, 1011;" 8 It} 3 M'4 76'n 17 18 8 :!o l~ 6 t ~3'71 
Aug. :!t!, l!}07" 19 12 2 04'4 72'2 IIi 6)0 1012 6 33'70 
Oct. 31, \907 " 13 I:} 3 61'9 m'l 21 Hi 4 20 1 3 31'82 
Oct. 31, 11-)(17.. 711 1 166'4 1'2'3 ]1.1 5 3 18 b 0 
Dec. 1:3, 1007 .. ,') 4 3 57'0 72'1 171211 151b 0 ~{~ 
Jan. 16, 1008 .. ,') 6 !.! 03'2 74 "i 16 7 9 14 11 3 27'80 
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(3)- T H t.: MUHCHl~ON Rn' EH SlL\'Ell AND LEAD CQ);P .\NY, 

No LIADILITY. 

The company's leases are the sections thus numbered:-
3263-93M, 60 acres; 1980-M, 80 acres; and 1286-H, 5 acres. 

The latter is the mill site. 
Of the two sections on which mining operations are 

carried on, that numbered 3263 carries the principal' 
workings. . 

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 distinct 
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 700 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 nel\r 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 
t he block of ore between the No.3 and No.2 levels. 

Above the No.2 level almost all the ore has been stoped 
out. 

1'; o. 1 Level.- The ad it at this level was driven east;.. 
wards on a bearing of 2790 , 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 bien de and galena. have been obtained. 
These are apparently branches of the main lode, and their 
dip is towards the latter. 

.Yo. 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. 

A~ o. 3 Let·el.-The main crosscut was driven eastwards 
on a bearing of 2600. Its 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 ,,'ell 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 been extended for 109 feet on a 
bearing of 2100. The lode pinched out when the porphy­
raid 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 shott 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 junctio~ about 
20 feet above the level, the dip be,ing 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 ma.in drive. The slide dips south at an 
angle of about 500 , 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 1840. 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 300 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 tht! field. This matter is, of course, imPortant 
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ill 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 cross¥ 
cut wa~ put in some 10 feet without meeting ore; and 8 
feet further sout h 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 
carbonat.e of iron with galena and blende. The dip is to 
the westward, at an angle of 600. The footwall is dense 
and hard slate, but t.he 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 lode-chan­
nel enclosed within the porphyroid, is said to have given 
excel1ellt ore a.ll along the level. The average width of 
first-class ore is said to have been 10 inches, while 30 inches 
of, clean or~ 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. It does not extend to the surface, 
however, for the shoot is pitching to the south at an angle 
of about 550. 

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 a.bove. 

The work done up to the present has proved a roughly 
rectapgular block of ore, ex.tending 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 t he pitch of the 
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shoot makes the length appear some 30 feet grea.ter when 
measurements are made along 3. horizonta.l line. 

n 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 circulalion 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 a'nd dip continue uniform, 
pa53 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 ~ontair:t­
iog a little bog iron ore is exposed. I do not tbmk thIS 
is the capping of a, . lode. 

The company has erected a mill on the button-grass 
plain to concentrate the~r s~con.d~class .ore. . 

M.i.ll Scheme.- The mIll IS dIVIded mto two sectlOns­
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 II roughs " from 
the first sizing-trommel (screc~ a.pertures 13 m.m. 
diameter). The tails from the JIg a.re elevated to the 
coarse rolls, and pass again d~wn the mill. The four 
sizing-trommels have apertures In the screens of 13 m.m., 
9 m.m., 5 m.m., and 2~ 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 WiHley table.. . . 

On the fine side of the mlll the procedure 18 thIS :- The 
,",cond products from all tbe jigs are wheeled back to the 
elevator, 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-! m.m., a.nd Ii m.m. 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. 
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The ore l~aving the last trommel runs to an upward 
current claSSIfier. The coarse product is treated by a jig 
and the fines pass to the spitzkasten and then to a. \Vilftey 
ta?le. The middlings from the table are returned to the 
spltzkasten, and then again to the table. 

. The concentrates from the mm are mixed with the hand­
pIcked ore to constitute the saleable ore. No distinct 
grades of mill concentrates are made. 

The foll.owing assay returns will give a reasonable 
representatIOn of the value of the mine products. They 
are from the a~ay books of the company, and the assays 
were made durmg 1907: - . 

D08cripliun of Ore. I 
"tI' o. of Assays I 

A "eragt./1. Lead. 
Silver. 
(0'.) 

._---_ .. _-
00&811.11 (from open-eul) . ~~1--6 - -;~-;I;;- I)t'~~~n. 
Crllde(,re .. .......... ...... 14 b'O 11'6 
Hand-picked ore ............ I) 61'9 07'4 

Sale ... of Ore by file Jf"rdt;.c;Olt 
Co., N.L. 

Uit'er Si/ret' fwd Lead 

-,--
nate. I 

Qualltit\' Le841. Silvt'r. Gold. Xet Value. 
of Ore: I Oz. ) (oz.) (pel' Ion.) 

._------ --._---------
Wl)~, cwt. lIr~, per cent. per cent. per tOil. £ s. d. 

May, 11:IU7. Ii 7 a 4:1'75 b7'1 ·04t; 12 10 1 
May, 1907. oJ U 1 47'Sb 64'} '043 14 1 3 
Jnne, 1907. SO 14- 3 42'S M'M ·07 '2 0 3 
JUllt', 1907. 32 9 I 43'S M'7fj ·057 12 8W 
July, 1907. 33 IS 0 

1
43 . 9'. 

09'],5 ·06 ,. 4 6 
Jill)" 1907. 16 17 I 41'3 5b'6 'OiS 12 • 0 
Aug., 1907. "' 7 3 28'6 40·0 ·uw 8 II 9 
Aug., 1907. 20 8 I 34'82(' 47')5 ·09 '0 8 6 

The other le8§C held by the company, viz., No. 1980,.. 
is that ~hich was formerly known as the Central Farrell. 

00 thlS lease there a.re two parallel lodes, which have 
been prospect:-ed at two levels; aod a. trench has peen 
cut for a cham where a creek has cut across the outcrop .. 

The lodes are separated by a narrow band of porphy­
~oid, and are themselves in slate. The dip of the country 
IS westward, and the lodes follow this dip which is from 
600 to 650 . ' 
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At. the surface the strike seems to be about N. 40 W 
but lhe underground workings show the strike to be du~ 
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 porphyroid. The footwall 
of t.he porphyroid shows quartz, which may mark the 
position of tbe 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 ea3twards 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 bas been put up 
for 15 feet at a point 110 feet from the main crosscut, 
where a little metal was met with. S'ome 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 cross­
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 vein lets 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 visible. 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 fect wide, and has clean walls. Very little 

lxxxv 

metal is now visible, but a few splashes of coarse-grained 
galena occur near the south cnd on the back of the drive. 
None was showing in the face. 

A drive was started on the eastern lode and carried 
6 feet before being abandoned. The lode is well marked 
and is in graphit~c sl~te. The ore. is accompanied by vein~ 
of quartz and sIderIte, and conSIsts of galena, resin, Or 
ruby blende, fahl-ore, and copper pyrites. Tbe fahI-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 1 ime 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 o~ fahl-o1'e to the galena. The onl; 
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 Lhe fahl-ore at lhe sole of the face 

Some rich returns are said to have been obtained ·from 
the ore ta.ken 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 outcrop. 

(4)- TRE MURCHfSON EXTENDED MINE (LATE NORTH 
MURCHISON). 

~he co~pany holds one section (No. 1075-M), which is 
regIstered 10 the name of E. T. Midwood. 

There is a fair amount of surface prospectinO' work done 
on this section, but no payable lode has yet b~en located. 

Near the centr~ of the western boundary-line there has 
been some trenchlllg along a creek which runs westwards 
and a H.ttle galena has been disclosed. A main adit ha~ 
been dnven east on a bearing of 91 0 for a distance of 
143 feet. 

At 120 feet a lode was met with. This is a brecciated 
zon~ of black slate, in which much siderite is visible, and 
a httle. galena and fahl-ore. It seems highly probable 
that thiS ore-body IS on the line of the Central Farrell 
~ractures, but whether a second lode corresponding to that 
m. the Central FarreH property exists I could DOt deter­
Dnne from the work which has been done. 

A consjderable amouut of trenching has been done on 
the southern boundary of the section . Some carbonated 
black slate has been located wl1icb carries some pyrites 
and t races of galena. 
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Further east of this place trenches have heen carried 
up the hill in steps to a height of 430 feet above the 
button-grass. The top few feet sh~w a si.lici ficatio~ of the 
country rock, and in the quartz vems a httle chl?n~e a.nd 
pyrites, but no galena. T~e occurrence seems Slmllar to 
t hat 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 zone is 
about 1750 . 

(5)- THE MACKINTOSH COPPER AND GOLD MINING 

COMPANY, No LIABILlTY. 

The company holds two SO·acre sections, viz. , Nos. 3221-
93.. and 3223·93 ... 

The workings on these sections have been carried out in 
both lead and copper-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 160 feet of 
t he 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 
party. 

An 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 ULle 
second branch-lode a rise has been put in to the surface. 
No work was being done on any of t hese occurrences at the 
t ime of my visit. 

The main lode was driven upon southwards for 200 
feet on a bearing of go. 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 witIl 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 
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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 lIle 
tributors shows the grade of ore, and its value: 

As;:")' ' ·aillt'. ;'I(Clal QuotatioD';:. 

Dllte 
l'\et 

Weight 
of Ore. 

____ TOltt\ Yal11f\ ___ -,,-_ 

~ . lpl'r IOU .} 
L I Silver. Ll,"d. 

e ll.c. (oz.) (pt>r ton") 

tOIl~.cwt.q", percent"Jlf'r tOn .£ ... d. £.'1. d. 
June 11 , 1907 .. ]0 J I 53'0 1)4'3 20 7 ~ 20 15 0 
July 23, 1007 .. 11 6 0 58 ' 2

1

" fl8'7 21 19 8 22 (l 0 
Aug. 19, 1907 .. ] I 11 3 58 ' 5 7'i'4 21]'2 7 I\) 15 0 
Sept. 20, ]907 .. 15 \) 2 W'll 78'S 22 13 0 11) 17 6 

Sih·er. 
",., 
oz.) 

d. 
32'00 
32'00 
3:;!'94 
32'44 

---
1n 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 done at tbe time of my 
visit. Fome 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 lode·stuff in both of these workmgs is 
similar 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 bea.ring is )0130, 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 surfa.ce, some 85 feet above the level. The first-class 
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are 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. 100 E. It 
has been extended south wards 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 coo­
sequently inaccessible. The lode-chaonel seems to be well 
marked, though the lode varies. The footwall is well 
defmed, and on it the first-class are 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 t he foo t... 
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 eQuId 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 
first::! and jigs some 3 tons of ore were sent away. Tbe 
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 t hat mining 
operations on a large scale would be highly profitable. 
It does n9t 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. 
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At a point further n orth 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. rhel'e 
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 feot 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 th", western side 01 the lode above mentioned, and 
distant about a chain, 1,here 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, -i.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 cepper 
proposition. The occurrence is, however, worthy of being 
further ~rospected. 

(6) - THE 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 passiQg into this ground at a reaSOD­
able depth. The dip is certainly to the westward, hut 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 3110 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 outcrop cut by the creek 
a short distance northward j 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 w bieh carries copper and iron pyrites. A lIttle 
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, pod 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 sur race, 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 
sla~, which is very much contorted. It is sometimes 
graphitic, and con1·.,,ins a little siderite and veins of quartz. 
The latter are fiat veins dipping mostly to the cast, or fol­
low the contortions in the slate. No metallic mineral 
other than iron pyrites was visible in the main part of 
the 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 
fracturin~ of the area, and I should recommend that in 
future prospecting the trenches be continued fer a short 
distance to the west of t;heir 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 ot driving from 
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a. point a little lower down the. creek. St!!l. · ... he trenches 
might be extended westwards With much less. expenditure. 

(7)-THE SECTIONS ON THE NORTH-WESTERN FLANK OF 

M T. FARRELL. 

On Section No. 3010, which is registered in the name of 
D. Powell, some trenching has been carried on ~n both 
banks of a. large creek which runs through the sectlOn, but 
without result. The section lies to the east of any lodes 
yet discovered. . 

On Section 2905,. which adjoins the northern s~ctlOn 
of the Mackintosh property, a trench has b~en cut ~n yUe 
creek bed but abandoned in river wash, which conSists of 
fragment; of conglomerate from the. mountain. 

In the south-eastern corner of S-ectlOn 2909, on the east­
ern side of the Mackintosh River, some trenches have been 
cut ill the bed of a small creek. The river bank is very 
steep at t his point. The upper tr~nches expose. a highly 
contorted graphitic slate, with lfMgularIy dlstfJlJu~ed 
veins of quartz, siderite, ;o.nd galena. Some of these velliS 
dip west and others flatl y 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 
cont~ct 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 ban~ of the .~ack­
intosh River the next two sectlOns arc registered 10 the 
name of G. E. Butler, and are numbered 27 96-M, 80 acres, 
and 2892-11, 40 acres. . 

On the 80-acre section some work bas been done III 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 sl~te near t~e. track, but 
the stdes had fallen in, and nothmg was vIsible of the 
bottom. A tunnel has been started into the mountain 
and driven 30 feet in a direction bearing E. 160 S. The 
tunnel was begun in a coarse quartz grit, and was aba~­
doned when the massive con~lonlera.te of the mountam 
was encountered in the face. There are some quartz veins 
in the gri t 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" lYletropolitan. " 

At the extreme north end .of the mountain, on Sectio1;l 
2873-M, registered in the name of C. R. Lynch, some work 
h~~ bee? done to try and locate an ore-body said to be 
vlslble III 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 S. 120 \'.7. 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. 
O~ the eastern boundary of the sectioD, near the cage 

cross~ng to the Tullibardine area, a short trench has been 
cut In ~ crushed. grit. carrying arsenical pyrites. The 
weatherIng of thls rraneral has produced some limonite 
at the surface; but no sign of a defmed ore-channel was 
visible when I last saw the work. J 

The position of this section appears to be a little to the 
east of the hne of fracturing of this area. 

(8)-TllE TULLIBARDINE COMPANY. 

The company holds three 80-acre sections. all of which 
are registered in C:e name of J. McPhee, viz., Nos. 2058, 
2592, and 2593. 

The g:eater J:loction of these sections is covered by 
unconsohdate~ rIver wash, through which the main creeks 
have cut thelr way and exposed the underlying rocks. 

The felspar porphyry forms a series of steep hills on 
th~ western. boundary. of ~he property, and the rock under­
IYl~g the nver allUVIal IS slate or pale clay schist. The 
strIke ?f the be.lt of clay schist is, as far as cotild be 
determmed, 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 
co~ld ~ot .on this visit definitely decide. However, I 
thmk lt .wIll prove to .be p~rtion of what was originally 
one contllluo~s formatIOn dIslocated by the fault which 
traverses SectIOn 2796. The fault-plane will, I think, b6' 
found to be the spot at which the strike changes. If so, 
the fracture system which has controlled the position of 
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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 
pakhes, the green colour being due, not to copper, bu.t 
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, 
, .. hich has been followed down in a winze, strikes N. 250 

E., and dips east at 800 ; 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
nat.ed 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 ~nkeritc* with the quartz, and serves to show 
the co?-nectlOn between the copper ores and the lead ores. 
At. thls place, 15 feet we:st of the ma~n face, the clay 
s~lust has a belt of slate mtercalated wlth it. The slate 
dlps 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 
~renches which show quartz veins or silicified schist carry­
mg ?opper or~. These serve to indicate that the copper 
bearmg zone IS at least 150 feet in width. 

Where t?-e creek ~urns to run southwards there is ? strong 
quart? veIn carrylDg coarse copper pyrites. On this, 
Pearce, who first held the property as a reward claim, had 
sunk a. s~aft 20. feet, b~t the .creek at the time of my visit 
made It lmposslble 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. 

A.longside this old shaft a tunnel has been driven east­
w?,rds on a bearing of 1260 in slate, which here junctions 
wlth the clay schist. The cleavage-planes of the slate at 
the entrance of the tunnel dip at 600 to the east but in 
the face they dip at 800 to the west. The sl;te 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 7~ feet t~e tunnel cuts through a band of silica 
2 or 3 lllches wlde, and striking N. 50 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 
st~iking from 300 to. 400 east of north. These quartz 
velDS carry copper pyntes and some odd splashes of galena. 
The tunnel was here aba.ndoned. 

Another tunnel was started, 100 feet south of the first, 
and across the creek. . It w3:s driven west on a bearing of 
2990 f?r 35 feet, ~he llltentlOn apparently being to prove 
the vems of cupnferous quartz exposed in the main cut 
on the creek bank. The only copper veins met 
~ith were some small ones in the approach. The country 
lntersected by the tunnel is clay schist, much crushed ayd 
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 hav~ 

• Ankerite is a caroonale of lime, iron, and magopsia. 
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been cut in the creek bank, and show a few quartz velllS 
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 formatioll has been indicated by 
prospecting operations. . 

The creek 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 
so~e ~ feet ~n the centre of it. Th~ ?ountry rock is the clay 
schIst In whIch green patches of sencite 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 ~oth copper and iron pyrites. included in the \I.uartz. 
~ notlced also some fragments of mcluded slate, like those 
III the quartz reef on the Mt. Farrell leases. The outcrop 
is poorer than that in the north-eastern corner of tbe 
section, but seems worth prospecting further. 

A few chains to the south-east a trench, 40 fcet in 
length, bas 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 
s0l1!e slate with veins of siderite and a little iron pyrites. 
Thls 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 ~he copper formation in a striking way. The country 
rock IS the same clay schist, with green sericitic mica on the 
divisional planes, and carrying a quantity of carbona.tes, 
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 l,lorth. 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 t.o 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 quarlz 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 prospectmg 
work is done, with a view to proving the length of Lhe 
lode-formation. The amount of ore carrying native cop· 
per cannot be expected to be considerable. 

(9)- THE WHITE HAWK DISTRICT. 

(a)- The Wh i te llall'k Minf. 
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 tbe workings. 

At the centre of central block (No. 2331) is the lode, 
whlch 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. 300 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 rew feet from the 
entrance. 

At this point the lode seemed to dip east at about 40°, 
and to strike 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 ~~1I. The ore gave me the impression of following 
the Jomt-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 ~ 
a crosscut has been driven we!;t.wal'ds for 141 feet on a . 
bearing of 2650 , in the hope of cutting. an~ther 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 lod~ at the 
entrance. Galena is said to have been seen whIle work 
was proceeding) but I did not find any in the wo~kings. 

The drive cut across some cavities in the hmestone, 
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 ban~ of 
the White Hawk Creek south of the centre of the sectIOn, 
there are two places where a small amount of galena.., 
associated with zinc·blende, is visible. One is near the top 
of the hill and carries some coarse-grained galena with 
semi.oxidis~d blende. The strike and dip could not be 
ascertained. The other occurrence is some 10 feet above 
the creek level, and shows galena following the joint-planes; 
and dipping east.. .' . . . 

The meta.l appearlDg here IS, 10 my .0pIDl.on, not con­
nected with any other lode 'yet located LD thIS area. 

Near the south boundary=Iine of this central section a ' 
mass of gossan was discove~ed, which, on being ~roken 
into, was found to carry velDS of galena. The dIp and 
strike could not be determined accurately, and the pos­
sibility of the veins now visible bein~ of a secondary 
nature is so strong that such observatIOns could hardly 
be of any value. 

A tunnel was started from the creek bank) whjch is 
here precipitous, to cut the lode at a depth of 85 feet 
below the outcrop. The tunnel 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 2560 and it has been driven westwards. The limestone 
~ravers~d dips at 400 to the west. Joi~t-planes crossing 
the bedding.planes at the entrance to thls tunnel ar~ .apt 
to give a false impression of the structure; but the Jomts 
become less pronounced a.s the surface'T?ck is le,ft. ~he 
limestone shows numerous seams of calCIte runnmg WIth 
the beddillg.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. The~e was some crystall~ne 
calcite and a mass of gossan carrymg 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 
ore, which at this place is dipping eastwards. The dip 
varies, becoming much Hatter in the bottom of the winze. 
0,11 both hang~ng-wall and foot.wall there is pug carrying 
~ragments of hmestone. The ore consists of gossan, carry­
Ing bIen de and galena in bunches through it, and at the bQt­
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 350. 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. 

The ad it was cont.inued past t his 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 through a slide-plane, 
dipping ~ith the country, and carrying fragments of lime­
stone se~ III a paste of soft, wet, yellow clay. &orne 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 
?ecipherab.le.' but wh~ch is trave~sed by a number of very 
uregular JOllltS. Vems of calCIte were present, and in 
them a little iron pyrites . 
. I The w~rk done at this end of the section has given very 
l1lCOnclUSlve results. There are two bodies of ore--the 
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 
thnnel was being driven in country which, at the time of 
ni.y visit, showed no indication of the presence of ore. It 
~ould therefore ,seem advisa.ble to foll?w the surface gos­
san do.wn, to try and dete~mllle the stnke a.nd dip. Until 
more IS known about thIS surface ore it appears to be 
ibadvisabie 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 
l~m~stone here contains some crystalline calcite, but I 
could see no trace of any lead ore. 
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The following assay returns will show that. the meta~lic 
cont.ents vary considerably. This is no dou~t oWI.ng 

to the fact that the lodes are subject to the leachlDg action 
of surface waters. 

Dc~('riptioll of Ore. LCS4t. I Silvel' ( pCI ton). Zin('. 

---- ---------- ----
per cent. 07.8. dwt~. ~. pt'r ('ent. 

Mixed sulphides ....... .. . 41'8 12 ., " 20'S 
(:0881111 ....•.. . " 1 3U'2 15 IU r. 
Galena (from g088an) ....• . 613"7 11 " [, 

Galeu~ (fl'om gossan) ..••. . 49-S 11 1:1 (I 

GalauK (from winze) ....... 30 ' l • 15 U 
Galena . . . . .. . . . . .. 77'2 5> I 1U 
Galt:na .......... ... SO'al 27 17 8 
Galana . . .... . . . . . . . . (;0'6 U 7 " 

(b) - Otllff Sections on the White Hawk Oreek. 
On the Section 3367-M., 72 acres, charted in the names of 

R . P. Symmons and C. R. Lynch, a gos~nous cap on the 
limestone has been found. Some trenchmg has been done 
on this outcrop, starting from the small creek that runs 
southwal'ds to join the main cre~k near a.t h~nd. The 
trenching shows a number of velDlets of calCIte, carry­
ing galena, bIen de, and copper py.rites. These ?ip to the 
west into Uie limestone, and WIth the beddmg-plan~s. 
From t.he amount of work that had been done, these vem­
lets gave me the impression of being tj droppers" from a 
lode crossing the bedding-planes .. A . trench across the 
formation in an east-and-west dll'ect.lOn would afford 
valuable information. 

There is no further work done on this or the other 
sections charted in the same names. 

(10) - TAE SOUTH MURCHISON SfLVElt AND LEAD MINING 

COMPANY, No LIABILITY. 

The company holds one section, No. 704-M, of 7.3 acres, 
upon which a considerable amount of prospectlllg has 
already been done, but hitherto with?ut any: successful 
issue. The object of the work done ~s to pick up the 
southward continuation of the MurchIson lode. It has 
been already pointed out that the 10de-chan~el after pass­
ing through the porphyroid i~ th~ Murchison 10w~level 
workings turns and follows a duectlon 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 cont.inuous 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 near the south 
boundary·line of the ~{urchison section, butno definite lodes 
have so far been located. Some siderite is visible in dark 
gra.phitic ~late, ,and with it a little quartz and iron pyrites. 
ThIS spot IS a httle 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 2800. 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 ill these workings, and they have been aban­
doned:. The company, at the ~ime of my visit, was 
explOltmg the more easterly portlOn 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 
f~r 150 feet the arlit 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 
splasbes of blende and galena. 
~t 150 f~et the tunnel passed into a belt of porphyroid .. 

winch contmues 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-
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pany is dri~ing is said to be m slate where It was pIcked 
up on the nver. bank., Yet thiS does not necessanly mean 
that the lode wIlJ contmue III 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 t he belt of 
rock said to contain t he lode, Had it been ] 00 feet 
further t~ the east much mor~ information might have 
been obtallled. The configuratlOn of the country is less 
favourable at this point. Etill, a site for the lower-level 
tunel might well have been obtained further west than 
the one selected . 

( ll)- THE OTHER SECTIONS KORTH OF 'J'HE MURCHISON 

RIVEn. 

On, the r.emaining sections charted on the map accom­
panymg 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. 
~ing. ~alena i,s 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 are 
may have some connection with the western lode which 
has been located across the river on Thomas' Blocks. 

(12) - THE THOMAS' BLOCKS SILVER MINING COMPANY, 

No LIABILJTY. 

This property consists of thr~e sections, viz., 2808-)1, 80 
acres (lessee, C, 'V. Thomas); 2850-M, 80 acres (lessee, 
C. Thomas); and 2918-", 20 acres (lessee, G. O. Smith). 
~e mam portI?n of the leases IS sItuated on typical 

schistose porphyrOld, but the slate occupies a large area of 
the northern section (2808). 

\Vo!k on the lodes found on these properties has only 
?een 10 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 loqe, at its outcrop near the northern bound­
ary of Section 2808 in the bend of a creek, showed 
about 14 inches of banded are, in which were 4 inches of 
clean . steel-grained galena on the hanging-wall side, The 
metallic minerals occurring with the galena at the surfa.ce 
were blende, copper pyrites, and iron pyrites. The gangue 
minerals were quartz, ankerite, and fluorspar. 
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It was decided to exploit the lode at this spot, and with 
that object a shaft was sunk at the site of the outcr~p first 
located. This shaft was only just started at t~e time, of 
my visit, and some difficulty was exp~riellced m keepmg 
it clear of water. There were a few mches of very good 
ore, consisting of galena and copper pyrites, . m the 
bottom of the shaft. The amount of copper pyntes w~ 
not large, but all the ore I examined carried blebs of It. 

A point has bee~ chosen ~bout 250 feet further dow~ 
the creek from whIch to drive for the lode. Near thls 
approach there was a small vein of a quartzose char~cter. 
which showed a little galena and blende. In cuttmg a 
magazine at this point, the orc was not found to make 
into body of any size. It is probably au off~shoot from 
the principal lode. 

The first few feet of the tunnel are driven in a soutb~ 
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 
wa.y within a few feet to a. w~vy porphy.roid.. Galena. ~a.s 
visible here and there on partll1g~planes III tIllS r.ock, wh~ch 
clearly shows the results of alteration by vell1~formlllg 
solutions. The main lode-channel had not .been roache.d 
at the time of Illy visit. When the lode 15 cut at tlllS 

point much more information should be ?,ffor.ded. The 
ore at the surface seemed very free from oXldatlon on the 
whole, but a sample from greater depth is needed for 
comparison. 

I have 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:-

Rih'er (per tOil ). 
ozs. dwti!'. 

102 18 
215 0 
201 0 

Lea·1 
(pel' cent). 

65'4 
69'5 

The discovery of t~e fahl-o.re ~ere se~ms an excellent 
sign. and if any quantIty of this mIneral IS com.monly ~sso­
ciated with the galena of the lode, an ore wIth a SlIver 
content much above the average will result. The increa~ 
in the silver content with recent deeper development 1S 

notable for earlier assays of material taken from the 
outcrop' are said to have shown only from 27 to 50 ozs. 
o( silver to the ton. 
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" ' hat would appear to be, in all probability, portions 
of the sam.e lode as this main ODe just described outcrop at 
sever~l pomts on the slopes which rise gradually from the 
the flVer towards Mt. Murchison. 

One of these outcrops is situated within the southern 
section (2850), and close to the south~eastern corner 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 scc()nd~c1ass ore. 
Trenches at intermediate points are necessary 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 
r~s N. 250 W., and is in the same country rock- po;rphy­
rOld, 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 ~eighi of backs can be obtained at, this point by 
tunnelling, and it will be probably found more a.dvan~ 
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 TULLAR SILVER AND LEAD MINI~G CoMPANY 

No LIABILIT\' . • 

The ~ompany is engaged in exploiting a Jode which bas 
been dIscovered on Section 2925-11 80 acres registered 
in the na.me of E. Pennefather.' , 

. T~e lode has been exposed by some 30 feet of tren~h~ 
109 lO ~he creek which trav.erses the sout.hern portion of 
the sectIOn. At the surface It appears to be of a composjte 
character, consisting of numerous short lenses and baRds 
of ga.lena, bIen de, and iron pyrites, in a zone of altered ~ 
felspar porphyry, The width at t,he surface is abeut 15 
feet, and th,e strike, as far as could be ascerta.ined, N. 80 
'V. There IS some good milling ore visible in the trenches, 
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but t.he lode would need some hand-picking, since the ore 
follows only certain irregular lines. 

A tunnel has been driven, at a depth of 80 feet below 
lhis outcrop. in an easterly direction, the bearing being 
760. The country rock driven through is for t.he most 
part massive un crushed felspar porphyry. At 15 feet 
from the entrance a former river-channel was intersected. 
The river wash which filled this channel, of which the 
width in the tunnel is 20 feet, contains boulders of granite, 
felsite, dia.base, and some .rounded fragments of lode­
material similar to that found in tbe lode itself. 

After passing through this old river bed, a reddish or 
greenish felspar porphyry was traversed by the arlit till 
a point 210 feet from the entrance was reached. Then 
the lode-formation was encountered. The tunnel was 
cont.inued for a total distance of 234 feet from the mouth. 

The lode-formation is, in all, 23 feet in width, and dips 
to t.he westward at from 800 to 850 . It is a complex 
lode system, comprising numetOUS zones separated by divi­
sional planes roughly parallel t.o the outer walls. The 
gangue is for the most part a greenish sericitic alteration 
product of the felspar porphyry. Some silica is present. 
especially on the footwall side. Much of this silica is of 
earlier date than the impregnation by the lead-bearing 

solut.ions. 
The footwall country is a chloritized felsite, .which is 

-free from galena, but ribbed with vertical veinlets of 
quartz. Part of it, Loo, is hardened by an intimate infil­
tration of silica, till the rock becomes practically a jasper 
or cbert. This phenomenon is merely a phase of the form­
ation of the siliceous veinlets so common throughout the 
district, and with which no other metallic mineral than 
iron pyrites is associated. 

The felspar porphyry, once fractured and cemented 
together with the silica veinlet.s, has been refractured, a.nd 
the metallic contents have been introducd. 

The metallic minerals present are galena, blende, and 
copper pyrites; and with them there is present a little 
siderite. This latter gangue mineral) so characteristic of 
the field generally) is present in appreciable amounts only 
where the larger pockets of ore are found. The zone of 
country which has been altered by the vein-forming solu­
tions is notable for the development of sericitic mica. 
rather than the carbonate minerals. 

The galena and other metallic ores are found in bunches 
and pockets, and along all the cross-heads in this com­
pound lode-formation. The zone which carries the most 
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ore is t he central portion of the lode. This is also the 
softest, for the development of sericite and carbonates is 
most marked there. E'ome of the galena is in an extremely 
fme state of division, and the lode is so minutely impreg­
nated with it in this central zone that any broken frag­
ment of ore shows the fine-grained metal throughout. 

With a vie"w to proving the lode, there was started 
during my visit to the field a northward dl'ive, which had 
been carried for some 28 feet along the footwall. The 
lode here was hard and poor. Since my return from 
'?I-1t. Farrell the drive has been carried another 100 feet 
northwards, but the driving has been continued a little 
to the west in the central and softer portion of the lode­
formation. The results are reported to be much more 
encouraging, and some OTe carrying a fair proportion of 
f3ohl -ore has been obtained. 

It will probably be wisest for the company to follow 
the lode on the present level and sink on the better shoots 
of metal met with, rather than to drive a low-level ad it, 
which would need to be a very 10:lg one) in order to obtain 
any considerable height of backs. A survey made by the 
company shows th3.t, with 925 feet of driving, some 320 
feet of backs are obtainable. 

The following are the results of assays made from ore 
irom this mine since 6th January, 1908: -

Sih'f'I' (~I' ton). 
07.l!. dwts. gl'S. 

13 4 14 
32 0 6 
47 17 3 

305 16 0 
222 10 0 
429 18 16 

T.i't&d 
( pt· r tent,). 

77"1 
77'6 
73-0 
77"6 
74'7 
74'5 

The latter three samples contained fabl-ore. The varia­
tion in the silver content in the otbers is perhaps due to 
the proximity to the surface. Much water was encountered 
during the driving, when the lode-formation was met, and 
the circulation of surface waters may cause a partial 
leaching of the silver contents. 

(14)- M. DONOGIfUE' s SECTIONS, Nos. 2863 AND 2864. 
These two sections are of 80 acres each, and are on the 

1ine of what is probably the ma.jor fracture in this area. 
The main lode outcrop, now being prospected on 

'Thomas'B10cks, is the most northerly outcrop on this line 
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of lode. As already stated. some furlher intermediate 
trenches are required before these different outcrops can 
be regarded with certainty as being on one continuous 
lode. Still, the probability that they are on lhe one lode 
is very great. The line of the lode seems all 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 
pyrites in a siliceous lode. 

~till further south there is an outcrop 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, 'Vith the galena are its associates, 
characteristic of the lodes on the field, viz., bIen de 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 
alte~ed. and is pink; but the footwall is greenish, and 
carnes streaks of metal in the sericitized zo,ne. This 
occurrence is 720 feet, by aneroid measurement, above 
the river. 

St,ill further south, and a chain inside the boundary of 
Sechon 2864,. is an o':!tcrop showing disseminated galena, 
blende, and Iron pyntes over a lode 18 inches wide in 
the quartz-porphyry. Thi. 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. 

South-east of this occurrence is a somewhat similar one. 
The trench shows a greenish quartzose lode, of which the 
bearing is about N. 350 W. The lode carries galena, 
blende, and pyrites. The country is the massive type of 
fel.par porphyry. 

evn 

The lodes on this section are well worth further 
prospecting, especially the easter~ one: which I th,~nk ~ 
be probably the southward contInuatIon. of the m~n 
lode " on Thomas' Blocks. The prospectmg now bemg 
carried out on the latter property will no doubt afford 
valuable information, which wil1 be of benefit to ~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)- THE SECTIONS IN THE ~EHLING RIVER VALLEY. 

To the west of the Thomas' Blocks and Donoghue's sec­
tions are a line of sections situated on the l?w ground 
leading down to the Sterling River, These sectIOns-num­
bered 2861-11, 20 acres; 2837-11, 80 a~res; and 2862-)1, 68 
acres- stand in the names of J. H. Fmlay and M. Donog-

hue. . . I fIt 
The western portion of the area conSISts malO y a s a e, 

but. in which there are some parallel narrow bands of 
porphyroid. The outcrops are few, and I could not deter­
mine whether the porphyroid was intrusive or whether 
tbn sheels of lava were interbedded wi~h the slates. 

There is a long quartz reef t~aceable Tight thro~gh these 
sections from end to end, whIch has a trend slightly to 
the east of north. ' 

The only work done on these sections has been car!,led 
out on this quartz body. 

The outcrop of quartz has been cut ~hrough by a tre.nch 
at a point just south of the boundary-hne, between SectIO~s 
2837 and 2862. The quartz is some 15 f~et a~ross at ~hlS 
point, and has a westerly di~. ~here is a httle lro~ pyntes 
present in the quartz, and WIth It SO,me copper pyntes. ,On 
the hanging-wall side of the reef lD the slate there IS a 
vein of galena half an inch i~ width; and on ~he f~otwall 
side there is a gossanous admIxture of quartz hmomte and 
iron carbonate carrying a little galena. 

An assay of the ore from .this spot is said to have shown 
the presence of 11 ozs. of SlIver to the ton. . 

A few chains to the northward the quartz shows only 
iron pyrites, and no trace of lead ore:. , 

Following the outcrop northward It, dIsappears un.der 
the button-grass but again reappears lO the same line. 
Some trenches h~ve been cut across it in Se~tion 2~61, and 
just outside the northern b~undary of thIS sectIOn, but 
only iron pyrites was found m 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)~Ol'HER SEC1'IONS SOUTH OF THE MURCHISON RIYER. 

On the north side of the Tullah property, and between 
it and the river, lie two sectiong............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 done 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 we11 be car· 
ried on. 

A little higher up the hill there is some massive haem a­
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 Fection 2921-1o{, 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. Keily. The 
country rock is massive quartz porphyry on the western 
side, and this merges into a medium.grained granite on 
the east. 

A trench has been cut in" the' granitic rock, and exposes 
a green, altered zone, .. which can-ies some iron pyrites. 

" "The same zone has hMh 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. 

'1,,, 
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(17)~THE SECTIONS ON THE NORTHERN SLOPES OF 

MT. MURCHISON. 

(a)-The Two 40-acre Sections, 2865 and 2866. 
Th~se 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 outcrop 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 coa.rse 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 Rjver. 

On the adjoining section, 2866
1 

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 poiuts 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. 

(b) - The Two 80-acre Sections, 3070 and 3071. 

These two sections, known as the " Sterling " sections 
a,re registered in the name of W. v..7 qolven. They ar; 
sItuated on the northern slopes of Mt. Murchison and 
in altitude from 1300 feet above the river on the no;thern 
boundary, to 1440 feet on the eastern boundary of the. 
souther~n section. The country rock is on the eastern side 
massive, uucrushed 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 1240, and cuts the­
body of hematite, but does not penetrate it. On the 
exposed face I saw. a li~tle 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 n~tlve copper. 
No specimen which I examined ca.rried the 'mmeral. The 
country rock is porphyroid. 

. All the ironstone seen was apparently well above the 
water-level and the workings are consequently too shal­
low to giv~ an idea of the proportion of copp~r ore , asso­
,ciated with the hematite. The confi~u~atlon of the 
country is rather unfavourable for the dnvmg of a ~ower. 
level tunnel. It would be better in future prospectmg t.o 

sink on the lode. . . 
On the southern section the porpbyrold carnes a few 

stains of copper carbonate, but outcrops of the rock are 
few, and no further signs of the presence of a lode were 

detected. 
(c)-The Jjaryt e, Lodi. 

Situated between Section 2865 and the Murchison R~ver , 
and at • height of from 600 to 700 feet above the TIver, 
there is a strong vein of barytes. . 

This is exposed at the surface for a length of 5 chams. 
Its width is at lea.st 4 feet at the southern end of the 
outcrop, but no work has been ~oDe elsewhere, and I can­
not say if this is the ave~age WIdth .. 

The barytes is crystallme, and whIte or transparent a;t 
first sight. Careful examination, however, shows that It 
is flecked throughout with minute specks of galena. 

Several prospectors enquired of me whether the bary~s 
cap might not be a sign of a massive galena lode m 
depth. They seemed to have the impression that ~here 
were known cases of the variation of lode contents of the 
type mentioned. :v any such cases exist they are unknown 

to me. 
It is true that in the case of barytic lea.d~veins* the pro-

gress of wea.thering may after a long interval .of .time pro~ 
duce a gossan relatively rich in ba~ytes. ThIS IS uecause 
of the insolubility of bar~te~. But m the present case ~he 
vein is a solid one, conslstmg almost entuely of masslv.e 
barytes and not a honeycombed gossan; and tpere IS 
no justification for the belief that the mineral character 

will a.lter materially. . ' 
If the occurrence is to prove of commercIal value It 

will be as a source of the mineral baryt~s itself. Ba~'ytes 
is used mainly in the manufacture of pamt as a substitute 
for white lead or zinc oxide, and to a less degree for 

* Desclibed Oil p. 41) of this )eporl. 
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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 ga.lena content, I did not observe any other 
mineral present. and the purity of the colour indicates 
its freedom from iron. 

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 tOD. 

Until better facilities for the transport are available, I 
doubt if the value of the mineral is sufficient to justify the 
exploitation of the lode. 

(18)-THE EASTERN t-'ECTlONS ON THE MURCHISON RIVER. 

(a)-The Sectiuns lmown as ,( The Osborne COP1Je t' 

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 chI or­
itized quartz felsite, but the conglomerate encroaches 
upon the borders of each section. 

On the northern side of the river, near the centre of 
Section 2144, there is a massive outcrop of hematite. The 
schistose green quartz felsite has been, by silicification, con~ 
verted into a grey quartzite in the immediate neighbour­
hood of the hematite. 

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 iro.preg­
nated with iron and copper pyrites and a little galena. 
Very little prospecting has been done on this outcrop, 
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 "ell 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 
ca.rried 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 impregna.ted with copper pyrites 
and bornite. The occurrence has bad very little done on 
it, and the surface only has been exposed here a.nd there. 
As far as I could see, there are no definite walls to the 
deposit. Some joint-planes are visible, but these seem of 
la.ter da.te than the impregn'ation with metal, for the ore 
does not follow the divisional planes at all. 

Tills 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. Bere, 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 reet 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'. Lod •. 

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 green quartz-felsite 
which has been sericitized. The hanging-wall is impreg· 
nated with very finely divided galena and thin veinlet8 
of quartz and pyrites. The dip is towards the 
west, at about 750 ; and the strike, measured across 
the river to the outcrop on the other side, is N. 
210 w. 

The western vein is smaller- 4 inches widEr-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 qua.rtz­
ose. The two veins unite about 12 feet from the wa.ter, 
and at the junction a pocket of good. galena occurs. A 
little bien de, 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 it more profitable 
to exploit, first of all, the main vein on the eastern hank 
of the river. ~ a preliminary to future operations, 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. 

(c)-II: itt,on', JJ" 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 24-11. The country rock 
is quartz felsite, but no copper is found here in associa­
tion with the iron. 

The track follows the river bank, and no striking differ-· 
ence is notic~able between the country rock here and that 
further north until a belt of crushed 'conglomerate is :"met 
with, similar to that which forms the westerrt slopes of 
Little FalTell, 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 the section, 
and on the south side of the river close to the cage. 

Close to the la.nding-place of the cage, and only ju§t 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 have 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. 

About 150 feet to the south-east, and 80 feet above the 
river, another zone is opencd 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 il\)fi orc. 

Below this outcrop, and 30 feet above the riveJ,', 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 connection 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)- THE SECTIONS ON THE PIE1lAN RIVER. 

The track to Rosehery from Mt. Farrell follows the Pie­
maX' River round the base of Mt. Black, and from the 
'Murchison River on the western side of the Mt. Farrell 
tOwlwhip to the railway bridge over the Pie\llan the 
col'l'try rQCk traversed is whoUy the felopar porphyry. 

The river alluvial overlaps the base of the higher ground, 
and th.e present river bas cut its way down tnrough this 
gl'a.-vel. 
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The felspar porphyry is very similar in. appearance to 
the corresponding rocks further east. It IS on the wh?le 
schistose, but the degree of schistosity varies between WIde 

limits. 
The region is travers~d by a number of mi~or) and one 

major, fractures, at a .dIstance of a.bout .2~ mll.es from the 
juuction of the Mackmtosh and MurchlSOD RIvers. . 

Only one section on the area is at prese":lt taken up, VIZ., 
No. 2382, 40 acres, which is registere~ III the. names of 
G. A. Gabbedy and W. M. Black. It IS on tillS property 
that the mine known as the Langdon 15 sltuated. 

The lode was first discovered at the point where Innes' 
tra.ck crosses it by a prospecting party, who worked north­
wards from Rosebery along the relspar porphyry belt. It 
exhibits a marked peculiarity of structure, III t.hat the 
strike is due east-and-west. The dip is northward: 

A tunnel has been driven southwards from a POlllt 30 
feet below the outcrop. 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 p.ast the lode 
was blocked by waste. The tWlnel was earned past. the 
lode, for the rea,&on that the values had so mateTlal~y 
decreased in depth that it was thought the lode was stIll 

ahead. . 
I am informed that the uppcr portion of the worklDgs 

produced some very good galena, of which about ~O. tons 
was taken to the smelters. At the time of my VlSlt all 
thi3 material had been stoped out right to the surface. 
A fow specimens lying on the tip showed good coarse 
galena with resinous-looking bIen de. . . 

There is a drive on the lode from t~e adl~ for 30 feet lD 
an easterly direction. The bac~ of the dl'1ve show.s that 
the ore-body has pinched to a WIdth of ~nly a (e.w lDcbes, 
and, in fact, can hardly be traced at the llltersectlOn of the 
drive and tunnel. About 10 feet from the end of the 
drive there are 6 inches of ore, consisting of coa~ galena 
mingled with resin blende. Bu~ on the whole tbe galena 
seems to ha.ve given place to resm 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. 

It 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 outcrop it is a pity not to carry 
the work down bej'ond the very shallow·level tunnel. 

There have been several trenches cut on the western 
continuation of the lode outcrop, but they show only zinc­
bIen de 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 near the lodes, probably by the development of 
sericite. Numerous veinlets of silica arc 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 zinc­
blende, and very occasional splashes of galena.. The blende 
has by weathering acquired a coating of limonite, but the 
un decomposed 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, 
2524. 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. 550 W., and dips to the north­
east at from 800 to 850. 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 
lo~e, and in ~ne trench a lode a fo?t wide, carrying some 
velll~ of tarmshed blende and a httle galena, is visible. 
A WIllze, f.ull of water at the time of my visit, had been 
put down III the bottom of the trench, so I 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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VII.-CONCLUSION. 
Summing up, the writer may express the OpinIOn that 

there is a well-assured future before the central area of 
the MI .. 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 
gi ves 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. Still, 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~increa.sing bulk of the milling ore. 

The tendency bas 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 orc. 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, iu 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 one strip of country which has thus far quite 
escaped the attention of prospectors-that between t.he 
Tullibardine lease and the Farrell Blocks, and lying 
on t.he western side of the Mackintosh River. It has 
been indicated in t.his report that it is probable that the 
Tul1ibardine lode lies on the main fracture-line of the 
central and northern part of the field, the strike-line 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. F arrell, 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 tiuring the months of September, October, 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 
and the preparation of this report by all those who are, 
in different capacities, interested in the field. The num­
ber of these to whom I 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. 

Numher of 
Section. 

2330-)1 
2331-11 
2332-M 
3367-lf 
3:36S-M 
3009-i\( 

2592-M 
2593-" 
205S-M 
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KEY TO PLA1'E II. 

The Mineral Sett iults now taken up. 

Acre~. 

'VUlTE HAWK DISTRICT. 

42 I ~ 80 R. P. Symmons. (The White Hawk .) 
47 

72 J 40 R. P. Symmons and C. R. Lynch. 
37 

THE AREA NORTH OF l\h. FARRELL. 

I E I ~J . McPhee. (1'he'I'ullibardine.) 

THE ARBA ON THE 'VESTERN Sr,oPES OF MT. FARRELL. 

2873-AI 80 C. H. Lynch. 
2892-ll 40 G. E. Butlel'. 
2796-}! 8" G. B. Butler. (Fornlerly)letropolitan.) 
29U9-)( 80 W. Innes. 
2905-11 80 J. Geddes. 
2397-M 79 E. Goldsmith. ! (Farrell Blocks.) 2820-M 80 A. E. GoldBmith. \ 
2983-" 80 A. E. Goldsmith. 
3010-" 80 D. PoweLL 
3223-93>1 80 t Mucinto::lh Copper &. Gold Mining Co., N.L 3221-99>1 80 
4116-93x 68 1 
3262-99M 76 I 1 867-93 M 80 
2851-1I 75 

, 
i\I iJling C~., N.J •. 2722-}} 40 >"North Mt. Farrell 

I 
1v74-M 20 I 292-w 10 

82-w 4 J 
2409-93u 80 

~ M t. Farrell Mining Co., N:L. 2410-93)1 80 
2656-\1 10 
2815-l1 80 M. L. Moconllochie. 
1980-.\1 80 ~ (Formerly CA>ntral Farrell.) 
3263-93}f 60 S Murchison Ri" er :lfining Association, N.L. 
\'286-)( ~ 
1075-)1 79 E. '1' . Midwood (Murchison Extended). 

(Formerly North Murchison.) 
2777-M 8" A. J. Kplly . 



NUDlber or 
SIlClion. 

2891-&[ 
2981-M 

704-M 

2945-:\1 
2946-1\1 
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Acres. Le8St..'e. 
____ 1 ____________________________ ___ 

40 
75 
73 

40 
40 

M. J. Thornton. 
C. H. F. Shett.rll. 
South Murchison Silver-I.ead Mining CO. I 

N.L. 

t R. GrePH a.nd A. King. 

TUE SECTIONS SOOTH OP THE MUROHISON RIVER. 

2921-M 37 E. Goldsmith. 
2830-M 80 C. A. J. Collills. 
2911-M 79 C. Thomlls. 
2808-.. 80 C. W. Thomas. ~ 
2850->1 80 C. Thomas. (Thomas- Blocks.) 
2918-M 20 G. O. Smith. 
2025-.u 80 E. Pennefit.tber. (Tullah Silver·Lead 

2863-M 
2864-" 
2861-M 
2887->1 
2862.u 
2940-" 
8L ·71_)( 
3070-M 
2865-)( 
2866->1 

80 
80 
20 
SO 
68 
80 
80 
80 
40 
40 

Mining Co., N .L.) 

} ~f. Donoghue. 

}J. H. Finlay and M. Donog-hue. 

H. J. Kelly. 

t w. Woolven. (Formerly Sterling.) 

t R. P. Symmons and J. J. Rice. 

EASTERN SEVTIONS ON THE M UROHlSON RIVER. 

2144-M 
2145--" 
2829-_ 

2882->£ 

I ~ II C. Madden. 
80 L. Jolly. 

SBCTIONS ON THE PIBKAN RIVER. 

40 I W. M. Block and G. 
(Formerly Langdon.) 

------------~-----

A. Gahbed)". 
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THE LISLE GOLDFIELD. 

[Five PI.tes.) 

I.- INTRODUCTION. 

THE small township of Lisle is situate by road 7 miles 
south·west of the Lisle-road station on the Launceston to 
S"cottsdale railway) and 8 miles due north from Patersonia.. 
Cart traffic is mostly by way of Lisle-road, but 
the mail-borse route is viti 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 Bessen '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 c,nrloyrnent 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 fun 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 ] 400 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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H._ PREVIOUS WTERATURE. 

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 t o 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 
at: -

" At t he junction of the metamorphic schists with the 
syenitic granites, not only are there narrow quartz veins 
accompanied by granitoid vein ma.tter, mica, hornblende, 
&<:., but distinct, though sma.ll, veins of this granitoid 
r(\ck 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 th at 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 t he 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 a~d 
sand lying horizontally upon the bottom gravel, and III 

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 wi~h 
quartz attached to it. The wash is of a clayey nature ~n 
the terraces, with not a grea.t 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 l,ittle quartz that 
seemS likely to have been derived from reefs. In parts 
we f nd 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 vaHey there is much less 
clay than in the terraces near 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 fo~nd carrying g~ld. on 
the Lisle field, but I have also been mformed that simllar 
ones were not infrequently met with i~ the bedrock by 
the alluvial diggers. It seems ver~ possIble t~a~ muc~ of 
the gold in the valley has been derIved from SImIlar vems, 
but I am more inclined to think that the sandstone coun· 
try, and particularly the belt alo~g .the .contact between 
the granite and the sandstone, WIll III tlme prove to be 
the source of the gold." 

Mr. Charles Bessell (the Bessell Bros. were the d~scover­
ors of Lisle) wrote a report fo: a proposed hydraulIc com. 
pany in 1894, and the followmg extracts are taken from 

it: -
" Payable Ground Available.- This, I may say, is. p~ac· 

tica.lly unlimited. In my opinion t~.er? are three dl~tl~ct 
deposits of gold in the field, and lt 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 500 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 'po?r ground. .AB 
to the probable yield per cubic yard, thIS IS rather a. ddl!.­
cult question to deal with, as in some places the gold 18 

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 f:-om 4 to 6 grs .. to 
the cubic yard- this is independent of nch patches, whIch 
will probably go several pennyweights to ~he yard, an~ I 
feel quite confident that many of these wIll be met wIth 
as work proceeds. I may state that there are ma~y 
indications of fal se bottoms existing on the terraces; 1ll 

fact, Cashman and .party are at present working under 
2 feet of false bottom, and again, it call be seen whe~e I 
am now working at the camp, but bow far it extends u~to 
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 15 yea:-s ago, ?,ud 
having an object in endeavouring to ascertalll the YIeld 
for the first years, as the Government of the day offered 
great inducement to prospectors in the shape of ~ large 
reward for the discovery of a payable goldfield, dunng 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 I have heard that 
Mr. Bernard Shaw, who was then Commissioner of Mines, 
estimated that not one-third of the gold won was sold in 
the country. In tbis I quite agree with him, as a very 
large number of t he 2500 miners t.hen on the field came 
from Victoria, and I know many of them took the gold 
t.here periodically. It must also be rem~mbered that 
during the first year the men had all t hea 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 hal f of the 
third year than he did during the whole of the first year. 
'l'aking all this into consideration, I believe I 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, I have heard the 
yield of some of the claims from reliable authority. The 
best yie1d 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 ta.ken as an 
average. Donnelly and party, I am told, got consider-
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ably over 1000 ozs. from t heir claim. Tb~re were ~ever~l 
geod claims on the terraces, the w~h.~lrt varymg In 

thickness from 1 foot to 4 feet., and Yleldmg 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 cl~irns on it for a distance of 
nearly 2 miles in length. Shl11ady. and ,Party have, I 
believe, won over 2000 ozs. from theIr claIms. Cashman 
and party are rep9rted 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 
r eports with its prospectus. One of these reports was by 
Mr. Thomas K elly, who has worked on the field for many 
years, and the following is a copy of same, omitting purely 
commercial references: -

.• I here submit my 20 years' practical knowledge of the 
field. The ground held by your sy~dicate is k~own as the 
Main Creek, embracing some 2 mIles of the same;. al~o 
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 treatmg It on 
a large scale. There have been several syndicates formed, 
and the required capital subscribed, to work this same 
ground. They estimated that the tail·race would co~t 
£5000 but when levels were taken they could not obtam 
suffici~nt fall to sluice the washaway. In my opinion the 
only way the groun~ can be treated is by dred~ing ~t. 
The richest of the vems were on the course of thiS Malll 
Creek and therefore wet claims to work, and when they 
are ;et there is always a loss of gold. For instance, 
myself and pa.rty worked ground kn own 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 t? the 
probable loss of gold in the Main Creek, there IS no 
doubt they were mostly all rich claims, and I 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 dOll bt there must be in the old 
ground a.lone, 00 say nothing of the solid blocks that 
have not been worked, some thousands of ounces of gold 
as the d,iggers in the early days looked for 2 or 3 grain~ 
~ the dIsh, and ally:thing less was thrown away. Regard­
mg the upper portion of your ground- that is what is 
know? as t~e 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 
mn,eh about it, only that the ground was payable up to it. 
ThIs. field w~ the richest alluvial field opened in Tag· 
mama; 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 
te-:races on each ~ide of the creek. The dirt is of a 
fnable nature, easily treated; and the bottom is a decom· 
posed or soft granite. The water the creek carries in the 
Bummer s~ason is about 4 sluiceheads, in the winter 
months from 20 to 25 heads. " 

III.- PHYE-IOGRAPHY. 
Enclosed by high hills, Lisle is an upland valley, the 

floor of which is from a mile to a mile and a half in 
widt~. I~s approximate height, according to aneroid 
readlDgs, IS between 700 and 800 feet above searlevel. 
The railway-station at Lisle-road is 341 feet above the 
se~, so th~t the Lisle township is about 400 feet above the 
raIlway hne. 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 ab~ut 3. milcs apart east to west, and the valley is 
clGsed 1D at Its head to the south by a broad divide 1200 
feet above the township. On the southern side of this 
di:ride is the fall to the Sc?ttsdale-road, and a couple of 
m~les 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 fee~ above the townshIp. The eastern ridge separ­
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 east~rn branch of the Denison River. 

cuvii 

The configuration of the valley shows that its age is 
considerable. The flat floor has been gradually widened and 
the steep sides pushed further a.nd further apart. The north­
easterly dip of the . stra.ta has contributed powerfully 
to the downward creep of the hill debris, which every­
where thickly covers the surface of tbe 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 arc not so numerous, 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 Thoma.s' Creek, which flow down from the west­
ern mountains, add to the volume of water carried oft 
through the gorge. The ground is fiat, and possibly at 
one time the rainfall was such that there was more water 
than could get a.wa.y 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 1st 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 bills 
surrounding Lisle, t,he winters are cold, the climate is 
milder than that prevailing on the south side of the 
divide, where the influence of Mt. Arthur and }OU. 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 has 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 costea.ning. 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 debris or clayey 
soil covering the surface. 

The main reefing lines in the sandstone strata are likely 
to run more or less parallel with th~ 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. 

(l.)- THE ERUPTIVE 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 Grani t e of the L isle 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 t,r 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 Mi11wood's 
sections, and.. certainly exposed again beyond Et. 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 ]\tlain Creek loose 
boulders of the hard unaltered rock are seen in positions 
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" •. hieh 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 hea? of the valley, 
onW. Kerr's land, is a. knob of hard gran1te of the same 
type. At the north end of the valley, at the gorge, the 
granite sinks to the jevel of the creek, and d1sappears 
below the micaceous sandstone which forms the hill to the 
west. . 

To the naked eye it i~ of a finer grain than the fam~IH~.r 
granite of the North-East Coast, a~d ha~ a c~ar~ctens.t1c 
appearance, owing to dark magnes1a.n mIca (blOt1W) WIth 
some hornblende being present III great abun~ance. 
Quartz though present, is subordinate. The type IS the 
wen k~own one of hornblende granitite. Rosenbusch 
defines granitite as follows :--* 

" It is distinguished from granite, not .only by the ' 
absence of muscovite, but is nea.rly always ncher III I.Ime­
scda felspars, coloured constituents, a.nd iron oX1d~s, 
though on the other hand poorer in quartz than gramte 
proper, in the restricted sense of the word . . . 
The normal type of granitite takes up hornblende ~e~d11¥ J 
and in this way the variety of hornblende gramtlte. IS 

formed (in petrographical literature often called syemte-
granite)." ... 

This rather basic, or, more strIctly speaklllg, less aC1d 
variety of granite appears to. be characteristically asso­
ciated with gold rather than tIll ?re. The s.ame type pre­
vails a.ll along the gold belt, at Dlddleum, LIsle, Golconda, 
and where it is dominant it is sa.fe to sa.y that gold, and 
not tin will be the metal that should be sought, as far as 
this p~rt of the island is co~cerne.d. This is not affected 
by the circumstance that a . httle tm 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 c.haI~s ~outh of the 
north boundary, is a line of boulders mdicatlllg a~ out­
crop of this rock running towards the. west. It 1S the 
same roc\t as that which forms the summ1t of Mt. Arthur, 
consisting of a mixture of .felspar a~d augite. The f~lspar 
is labradorite. The rock IS of medIUm texture. It IS. too 
well known to need here a recapitulation of its nllcro­
scopic characters. It intruded in the older sandstones and 

-; Mikroskopische- Physiographie der massigen Gesteine, 1907,1. pp. 61-6:J. 
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the o~erlying Permo-Carboniferous strata, which latter ' 
~ave ~mce been denuded, resulting in the exposure of the 
mtruslve rock.. Its age is approximately that of the close 
of the MesOZOLC, consequently younger than the granite 
and older than the basalt. It is not connected in 
any way with t~e ~eposition of ore, and the only use 
appare?t1y to whiCh I~ can be put is in making foundations 
for bUlI~ll~gs and brIdges and metalling roads. For the 
fOTwer, It IS strong and durable, but does not dress easily' 
a~? for the latter purpose it is not quite an ideal stone: 
b~m~ too tough to powder sufficiently to supply its own 
blndmg, and rather hard for horses' feet. 

c.- Basalt. 

. ~n. t~e e~stern part of the preceding section and the one 
adJolmng It on the south the rich soil of the farm llmd 
proclaims the presence of the basaltic lava sheet, 1800 feet 
&?ove sea.-Ievel. This volcanic sheet is pretty well coo­
tl~UOUS to t?e. south-east as far as and beyond St. Patrick's 
Rlver, ~ut It IS often reduced to a thin covering of decayed 
rock or IS even completely broken down into its character­
istic soil. The ash cones of the Tertiary volcanoes have 
long since disappeared, and the former vents have not 
been located . 
. There are gro~nds for believing that in early Tertiary 

tlmes. t~e land III Northern Tasmania was even higher 
than It IS now, but that a period of subsidenc,e set in which 
~ame to ~r. end w~th the outpouring of the basalt lavas 
m the MIddle Tertlary, 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.)- THE SEDIMENTARY RoCKS. 

n.) Thes~ consist of slate and sandstone strata which 
have a very regu1a:r strike of N. 300 W., and a' north­
easterly dip. They are traceable without interruption to 
sou~h-east .of ~. Patrick's River, and the prolongation of 
theIr beann,g III a noxth-westerly direction would approxi­
lIl.ately follow the cour_. 01 the Little Piper River. The 
sawe strike and dip contiJ).ue as far as to the west of the 
Piper River and Back Creek, but there is a change of 
<lip to th.e south-w .. t with.iJ>. a few miles of I.efroy. A. 
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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· 
clinal 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 
eas~ side of the river of any exposure of the Beaconsfield 

senes. 
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 whethe; these are organic.* 

These stratified formations are with probable correct. 
ness placed in the Ordovician system. 1'his 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 not 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 debris and clay which clothes the hl~l 
slopes and is spread over the floor of the valley. ThIS 
debris consists of angular and subangular stones of white 
quartz, sandstone, granite, chalcedony (from veins in the 
granite), and quartzite. The creeks contain waterworn 
stones of the same nature. Tbere is some evidence of 
:l.lluvial ground along .the course of an older stream to 
tbe east of the present Main Creek on a higher parallel; t 
but there is no evidence of there ever having been a.ny 
other drainage outlet to the valley than at the gorge end. 
There is a theory which is entertained by some on the 

• The earlier refel'ence to grll})tolitcs, found at Lisle by Mr. Tbureau, 
may be diIJregardetl tiS btlsed on a misapprehension. 

t 'I'his was in all likelihood the ancient bed of the prescnt Main Creek. 
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field that a stream once d h t~e. hill Into the Lone p~:~ ;~fl~ -west over o~ through 
dlvIde, and came to the c . y. I exa.mmed this 
have existed in t his directi onclu~n t~~t. n o outlet could 
sandstone, rIsing to 800 f o~. b e dlvldlllg crest is solid 
no indications of any aU::' t ove ~he valley, and shows 
a former channeL* la covenng which could ma.rk 

th!tg~~d t~~i~:c~nsoblidated mantle which has yielded all 
as een won from the field. 

. (2.) - Th< Geological Sequence. 
ThIs aaanges its"'lf f II . 

earliest to the most ;ece ~~ 1° ows, reckomng from the 

(
I) Th .. n p aces of the succession: -

e depo,ntlOll of th 0 d .. .' 
(
2) Th f Id" e r OVlClan SCOl me:c ts 

e 0 mg of these strata . m ~~: ;:~fo~o~: :~: rSOI~d~tion of the granite. 
(5) The intrusion of th:p~:~~on of gold. 
(6) The outpouring of the bas:::,e·l• 
(7) Late Tertiary and recent sedimva·tat· 

Th . en IOn. 
. ese penods cover the events h' h 

logICal history of Lisl f . W IC make up t,he geo­
the rocks. e so ar as It can be deciphered from 

(1.)- 1'h< Deposition of the 0 I .. . 
This is the oldest g 1 . I r( OVlctan Sedunents -
recognise Th eo OgICa: process which we can h~re 

. e more anCIent r ocks h· 
strata were laid down h upon W lCh these 
bourhood .. The neares:r:e n:r~e;re exposed in the neigh­
platform IS near Glen ~ p occurrence of the older 

t II
·· g~rry, west of t he T h 

crys a me mica schist indo t amar, were 
groups. The changes fro:as es dO~ of the Pre-Cambrian 
versa , indicate frequent It an :. ne to slate, and vice 
sand to clay when the Lis~e ~nda IOns of .sediment from 

The coast-line of this a . e s were. bemg formed. 
jecturaI, but it may well h nCIent set I S necessarily con­
axis of what is now calla~e :;n a ong the Pre-Cambrian 
stretches west of the Tama

e 
II ~h Asbestos Range, which 

How uncertain, neverthel:s
a 

e way to B~dger Head. 
exemplified by t' h . s'. su~h speculatIOns are is 

. . e mIcroscopIcal exa . t· 
VIClan slate at Mathinna l' . . ~ll1na IOn of Ordo­
ents of the rock minut eteahng, as It does, as constitu-
--:-:::-___ -.....:'_~ e ragments of granitic felspar 

• The cOlU l,aralively recent cutliu" f ' 
learis one to search tor another 0 tlet go the channel through the Gorl!e 
othe~ direction which is reasona~le ' ~fnd a nort~-,~'esterly one is the only 
ohtamed, one would have t • ~ny convmClDg ovidence could b

V 

o resort to tillS supposition. II 
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evidently derived from the wast-e of granite ranges long 
since vanished without leavir;g 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.) - Th e Folding 0/ the Ordoviria1l StrotCt.- The 

alternations of slate and sandstone in meridional bel::.s 
and in directions parallel to the g~nera1 laminations of the 
strata indicate that these partings as a rule conform with 
bedding-planes. Indications, however, are occasionally to 
b~ 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 difJs throughout 
are always at high angles. The change of dip between 
Lisle and the T ::.mar points to a great fold having occurred, 
and the anticlinal axis of this seems to be a liU:c 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.)_ lrruption and Consolidation of the G,'anite.­
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 on, towards 
the North Esk. This line of outcrop lies several mnes 
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west of the la.rge granite mass in the Scottsdale district, 
of which it is probably a differentiated marginal portion. 
The two outcrops a.re of different types of granite, but 
are dOll btless connected in depth. It is to be noted that 
the main mass consists of granite of medium acidity, while 
the outlying Lisle-Golconda exposure is distinctly more 
basic.* 

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 Va.lley, the granite was exposed already in 
Permo-Carboniferous times, for sediments of that system 
are noticed reposing on the granitic platform. At Lisle 
the wea.ring down of the overlying strata to granite level 
apparently took longer t.ime. 

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 efJectual1y mask their real nature and 
to deceive the casual observer as to their original character. 

(4.) - The Period oj the Deposition oj Gold. - Under this 
head I 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 

• See E. Weinschenk. Grundzi.i~e der Gesteinskunde, 1007, II. p. 40.­
" Granitic stocks often show that the core 01 the masslr Is composed of a two­
mica granite, which grarlually loses its DlllScovite contents in an outward 
dire.ction. Biotite granite is thus formed, Ilnrl to this hornblende is added: 
the plagioclase conlents become more and more important anrl finally 
llenuine pltlgioclase rocks, diorites, even gabbro, represent present facies of the 
granite." 
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ld has been found in quartz 
that here a.nd ther~ so~el g~old must be referred to the 
veins shows tha.t 6 e IS e tl wherever the gold appea.rs 
granite m~gma: on~~dr::mY' Lisle. Golconda-granite 
along thIS hn~DI is a genetic relationship betw~en 
appears also. T ere

t
· f the one bas been accomparued 

the two .. The forma Ion; 'Vhether, therefore, the gold 
by the birth of the othe t f the consolidated granite (of 
was a prima~y constltuen 0 d osited in veins either 
which there IS n~ proof) or W::n efrom it, or in solutions 
through the gramte, or .procee m! its approximate age is 
expelled from the gramte ma~ , Its distribution through 

f h . te i e Devoman. k d that 0 t e gram , "'. hicb have been wor e 
the uncon~olidated for:a:l~n~lo:g subsequently- in late 
by the rumers was e ec ~ 
Tertiary and Quaternary tImes. , 

. j II D ·abase - Although a few 
(5.) - The Intruswn 0 te ~. th il of the valley, 

stones of diabase may be gathe~: III ck e as::.d certainly h .. d 
it is strictly speaking, an 9uts~t.e ro f' gold Mt Arthur 

' . th th deposl lon 0 . . 
nothing to do WI e d 'th it and on their flanks 
and Mt. B .. rrow are c.rowne WI. be~rin strata, which it 
are the Permo-Carbomferous f08811- f h~ h ·t has forced 

I t the beds -0 w lC I 
has pierced. o~ :e ween th radual erosion of the over­
its way. In eIther case e g . neous rock on the pre­
lying measures has exposed. the Igdstones in this district 

. ts The MesozOIC san f . 
sent sumIDl . letel denuded, and thus proo IS 
seem to have been comp Y t r 't of the dia.base, but 
wanting here of the uppermos Ir~easures survive, there 
~lsew~ere, w~erever tf~:e1;~~~:ration or disturb~nce by 
IS deCIded eVIdence 0 . t . cha.racter ex.pla.Ills the 
h·' rock Its m rUSlve 'I t· t IS ~gneous '. . h' h it occupies III re a Ion 

widely di~erent POSltlO: .w IC ious parts of the island, 
to the sedunentary stra 1ll v~ be seen showing 
In the south, section aftecr sebctlOi~e::; mudsto~es, while 
. d by the Permo- ar on h 
~! ~~~~eorth, the rel~tive position .isdr~ver:h~' ili:~atsf'~ sum-

mits of the mountams :r\ OCCU~l:et e~ects on contiguous 
As might be expecte .' I S con develo ment of iron ore, 

strata are never extenslve. A P d th ou h is fre-
calcite, or chalcedony in th~e:~~:~!n:~: con~~ Shal~s 
quently observed for a few d . t hert or adinole, and It 
at the contact are hardene III 0 c t Bothwell are 
is not certain that the opal ~cc~rrenc:es a 
not due to the influence of thIS llltrusive rock. 

I B alt Lava _Although 
(6.)--The Outpowing oj tit,;' the Lisle Valley 

the basalt on the farms ovenoo mg 
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reaches a height of 1800 feet above s€.a-Ievel, 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 JJ3.unceston 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 TeTtiary and Recent Sedimentation.- 'Vith 
the rising movement of the l.and 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 
a.cross the valley, and eventually laying bare and entering 
the granite fou.ndation. 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 residues and 
departs. The history of the invasion may be told in a 
few J,vords. 

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. 

LISLE VALLEY. 
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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 lOs. 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 onl'y 
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.S.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 i -acre; and below this, 600 ozs. came from ground 
not exceeding ! -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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vr.- MINING. 

The ground which has been worked, and some of it 
rework~d, forms a. belt of 500 or 600 feet in width along 
the Mam Creek, and also a. belt on the western side of the 
valley along Bessell's Creek. The tributary creeks have 
a~so been sluiced. The large terraces at the foot of the 
hi!ls on each side of the valley have likewise been worked 
wlth great success. . The ,occurrenc,e of the gold seems to 
follow no regular rUle, betng sometimes distributed irregu­
larly through .the deposit from top to bottom, and in 
other places bcmg won from a foot to 6 feet of wash lying 
On the. soft granite bottom. The deepest ground on the 
creek IS pe~haps that near Langley's- -16 feet. The 
ground formmg ~he terraces is now spread out fan-like at 
~he fo:>t of the hills, and the small creeks have intersected 
It. Dlspla~em~nts of it have apparently occurred, and 
any t~nn~lhng Into the made ground is uncertain. Tertiary 
faultmg IS. suppose~ to ha~e tak.en place, disturbing the 
clay ~eposlts, and Interfermg wlth some of the mining 
operatIOns. The .terrace stones are distinctly angular, and 
waterworn only m the bottom wash, while in the creeks 
they are rou~ded. A low ridge of s?ft granite separates 
the go~d-beaI'lng ground on the east slde from that on the 
west ~Ide, and the miners say that they recognise differ­
e~ces lD, the appearance of the gold won from the different 
sld.es 01 the valley, and that the western gold realises 
about 10d. per ounce less than that from the eastern part 
of the field. The mint value of Lisle bullion is about 
£3 18s. per ounce. 

The claims at present being worked on the field are as 
follows: -

(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 preceding. 
(6) C. Bessell, in Main Creek. 
(7) E. Bessell, in Main Creek. 
(8) J no. 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. 
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(12) Lockwood's terrace, Ba.rmansen's claim. 
(13) 11. Faulkner and Marshall, on Thomas' Creek. 

These give employment to 23 mell, all of whom are 
making a living, so that the field cannot be properly 
described as worked out. 

Red Cl.jff.- The Cliff workings are in tbe 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 
small creeks. Soft granite was driven t~rough, and .an 
east and west alluvial channel met wlth, filled WIth 
boulders and stones of quartz and sandstone. A little 
gold-bearing gravel was struck, but this cut out, and ?J;l~y 
broken barren material was passed through after thIS. 
The gold which was found is stated to have been ~ngular, 
and with occasional pieces of quartz attached to It. The 
lead is supposed to have been dislocated and br~ken up 
by faults. However, this may be, extensive ~a~dshps h~ve 
taken place on this slope of the range, and It IS now dIffi· 
cult to locate the exact position of the original channeL 
This point is a.bout H-- mile up the creek from the 
gorge, and not much go-ld has been obtained highe~ up. 
The source of the Main Creek gold 1S therefore practIcally 
restricted to the eastern side of the Lisle Valley for l! 
mile in length. 

At present the Cliff, or Red Face, is being worked by 
Watts and party, where there are a~out 10 feet of over­
burden overlying 4 feet of wash, whIch rests on. the soft 
granite. The gold is not much wate,r-worn, .an? IS rather 
a coarse variety for Lisle. A flat pIece, welghmg 1 dwt., 
has been found recently, and several pieces weig~ing 6, 8, 
and 10 grains have been obtained. The ground IS dean­
not scalv' 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 freq uent stones in the dirt consist of the dark 
metamorphic and brown sandstope. St<:m~s. of chal~edoU'y 
are fairly common, some of the~ contamIllg pynte. . I 
was informed that a seam of pyrrtes was once found In 
the granite bottom; otherwise pyrites is absent. The 
iron-magnesia spinel (pleonaste), kn?wn on. the field. as 
black-jack, occurs in the wash, occ~sIOn~lly III lar~e SIzes. 
I saw a crystal of this embedded III veIn quar~ III Mar­
shall and Faulkner's workings on the western SIde of the 



ex! 

va.lley. -rho gold obtained is free, but 2 or 3 grains have 
been found a.dherent to pieces of qUi\ft'l. of equa.l size. 

J . Faulkner a1!d Marshall. 

A gully just north of the Red Face is being worked by 
Marshall and Fa.ulkner. The ground consists of al1uvial 
matter with stones of hI uisl1 and reddish sandstone. Large 
bouldors of the bluish sandstone arc scattered about the 
wash. Few stones of quartz occur. The wash of water­
worn stones rests upon an irregular surface of granite, 
&nd hM probably been tbe bed of the old Main Creek 
which has gradually worked ita way down to its present 
channel in the fl at. . ' 

The ground has been worked up towards the head of 
the gully just below the track, where the IMt work done 
was 'Cour loa.ds for 11 OZS., .and then both gold a.nd wash 
gave out. Towards the hlll amon:; the fClr ns there is 
deeper ground, 4.0 feet , and no bottom. Under 1\fr. A. 
Bessell 's house the granite is even 70 feet below the sur­
face. It is n?teworthy tha.t gold is obtainable bere in 
tho sudace SOIL Up the hill il; caD be got in the grass 
over a loose stratum of sand and stones 40 feet deep. 

O«llagha,,'s Creek. 

The creek called Callaghan's flows into the Main Creek 
on this side of t.h,e vaHey, and bas been worked Cor gold, 
but was not ~onsldej~d good ground. It was the highest 
payable allUVIal at Lisle, and the best part of it was up 
near C. Bessell's house. The knob of ground there has 
gold at t he surface, but this seems to cut out at tha.t 
spot. Mr. C. Bessell sta.tes that it is the only place where 
he obtai~ed some specimens of gold a.nd quartz. The 
largest PJ~e of quartz was the size of a pea, and had haH 
a dozen lIttle specks of gold in it. 

K elly' 8 Creek. 

Near th~ post office is .another small creek, Kelly 's by 
name, ~hlCh ~as also been worked a little. It heads 
from a. httle d1stance up the hill , still in the granite zone. 

C. Be88ell. 

. A claim on the Main Creek opposite the township houses 
IS worked by Mr. C. Bessen with fair results . 
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Cox}s Creek. 
Nea.r the schoolhouse, Cox's, or Slaugbterya:rd, Creek 

ncws into the Main Creek. Its source is nea.r the con­
tact of the granite with the r.andstone. Fa.irly good gold 
was wou from its lower part, but the creek became poorer 
higher up. All round the v&\1ey is a kind of led~e which 
marks the upward limit of the granite. The ~ra:ma.ge of 
the hill sinks througb to this noor, and from It ISsue the 
head waters or the va.rious creeks. 

Donnelly's ,/ Ter1·ace." 

Further north are Donnelly 's Creek and Terrace work­
ings. Close to the road is the rising granite bottom, a 
point of soft bed-rock on wbich T . Clare worked 4 fect 01 
terrace for 1000 ozs. per 1000 loads. The old paddocks of 
terrace stone stretch up the hin to the east on tbe 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 consists of. 
clay and angular stones of reddish sandstone, higD1y mica­
ceoUS and ferruginous. These have evjdentl~ crept d?w~ 
the hill as superflcial detritus, and from then shape It 1S 
clear that they have not been moulded by river action. 
At the same time a certa.in linear arrangement of the 
stones seems to suggest that they formed part of shore­
beds- perhaps on a lake beach. Thls rubble·bed passes 
downwards at one part of the face into a bot.tom layer of 
yellowish drilt sand &nd clay 4 leet. thick. This layer 
contains some rounded pebbles, and ylelded the heamest 
gold. At the same time prospects were obtained from 
the upper beds, and nearer the road gold was won from 
a.H through the deposit, which there consisted nearly 
entirely of sud ace clay, with scarcely a.ny stone. I am 
informed that D onnelly 's workings contained a good deal 
or chalcedony and quartz. The wash evidently had a. 

distinctive character of its own. 

l 'itnws {j l'per Tunllfl . 
The highest mining work on the field is that. which was 

done at the Titmus upper tunnel ,""bove t~e pollee Reserve 
a.nd not very (ar below t.he crest of the hill. A shaft was 
sunk 011 a small leader in soft granite for 60 feet, and 
afterwa.rds a tunnel was put in a little higher up, .appar­
ently on the same vein in sa.ndstone. A good dlstance 
was driven without a. tra.ce of gold, and work was finally 
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suspended and the drive caved in I . . 
mens of quartz a.t the a roa . pIcked up speCl­
washing proved to b pp °techb' but these on crushing and 

d
e qw arren Th' t I ° 

san stone country above th . ' IS unne IS in . e gra.mte contact. 

. Titmu8 a.nd Dodgsltun' 8 T1I/nnel. 
A lIttle lower down the hill TOt 

a tunnel 80 feet or thereab t ,I mus and Dodgshun drove 
go~ery reported in 1894 t~~tS t": soft granite. M:, Mont­
~urlferous veins, i to ~ inch tht~e were five or SIX sm~ll 
10 the granite, coursing in a. d' \., of quartz and kaohn 
the quartz was sent to L Ieee Ion N. 76° E. Some of 
ctlturned 3 dwts. a.unccston to he tested, and 

Lisle Dredging Comp<my 
In the latter part of 1901 ° 

Lisle Dredging Com an a Launce8to~ company (the 
gravel in the Ma! d~:o~~nced wo~kmg the alluvial 
ground was estimated as w;~ a suctIOn ~lant. The 
t~e working costs as not over ~d Is. per CUbIC yard, and 
sIdered that as the old' l' per yard. It was con· 
less than 5s. a. yard r::hIllers eftlall ground which yielded 

pfit 
,erewoudbeaml ° 

ro. However th b . d' P e margm for 
obstruction and t'h e UI

b 
Ie tImber proved a. grea.t 

h 
' e num er of t' h ad to be moved militat d . unes t at the dredge 

ground, too, turned out ~ agams~ che~p working. The 
anticipated and "fte th be nothmg like so rich as was 
h

. ' Go r ree years' tr 1° ° Indrances- shortage of te ,_ s ugg lllg wIth various 
"e ddT wa r ur;C - operot1° 
r n e. he quantity of ld' Go ons were sus· 
ment as WOll amounted to 1~~5 :z~:orted to the Govern-

Resull', Creek. 
At the north end of th fi Id 

up Bessell 's Creek. At eth~ Mr. Schlobohm is working 
eastern runs of gold.bear1°n d °fet

nd 
the western and the 

B II ' g r1 seem to JOu to esse s Creek joins th M' DC Ion. 'Vhere 
cr?sses, and the best nue am Cree~ a ~ar af granite 
thIS loc~lity. The largestg~:!S !oun~ III LIsle came from 
and welghed 15 dwts Th fi t'" d1scovered by To Bessell 
sian of Mr. W. F. 'Pette~d rs one f~und is in the posses: 
Several have b<.:en found ~ ha?d welghs 1 dwt. 2-!- grs. 

welg 109 from 1 to 2 dwts. 

Thoma,' Creek 
. Marshall and Faulkner have a. .~ . 
III the western part of th fi Id o-acre seetlOn (714G) 

e e on Thom8.9' Creek, where 
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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 
i"..; 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 a.urifel'ous ground has not been proved 
yet, but apparently ita channel has proceeded from the 
hill to the south-west. 

Further south a. few colours are found in Stony Creek, 
and this does not £uggest that there is much worth speak­
ing of south of that creek. 

Lockwood' 8 Terrace. 

North-west of Marshall and Fa.ulknec'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. spm: coming down fcom the western hills, and was 
worked in a. good many places at one time, a.s many as 
500 men bei.z;lg on the ground a.t one pl&Ce 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 pxospected from the bottom. One, 
Currie, ha.d a claim and puddled his dirt for 1"60 ozs., 
according to report. Lockwood's dirt, too, lower down, 
used to go 1 oz. to the load. Harmensen's {a.ce is 19 OJ; 

20 feet deep, with 4 f~t of subsoil resting on 3 feet of 
horizontally bedded cla.y, 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 wa.ter 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 meta.morphic sandstone and slate is 
found bere; 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 hom that side. 
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M t. A 'rthur Pl'opertie8, Ltd", 

In this part of the valle l' taken up by th T . Y severa sectlOlls have been 
the new com e an ~smalllan Consols, Limited, on behalf of 
recentl re is~ Y'. the Mt. ~rthur Properties, Ltd" 
A f Y gl' ,ed lD London, with a capital of £65000 

ew pre Immary bores have b t d ,. 
ground to depths varyin from 9 een pu own in this 
heavy wash and boulder~ mad 't to 26 feekt. Layers of 
to test b b . e I very aw ward ground 
instaucesYth:nng. The holes were deflected, and in most 
standing this ~~i :ould ~~t f~llow the auger. Notwith4 
Two holes ga~e 0'57 a~dgf'3~~ v~ out of the sev~n holes. 
two gave 1'728 and 2-16 . ~rams gold per CUbIC yard; 
per cubic yard. The tesl:~~~r:n;il~I1~ gave 8-748 grains 

~~:tlco~l'ra;:~ contemplates ":orkin,, th~s o:~7. :~r::Tte1~ 
Lisle ~redging g~o'::~n~h~ d~~cultle: experienced by the 
Main Creek will probabl n ' t e war ed ground along the 

y no recur. 

OBSIDIANITES. 

Several of those interesting b' t k 
ites (Australites) have bee f a J~c ~ nown as obsidian­
associated with the gold S noun m the wash at Lisle 
I in to h . ~me recovered by Mr. Bessell were 

f
y g get er on the gramtc bottom 17 feet f th 
ace. The forms kno h . rom e sur­

the dumb-bell sh3.peSw~nde~~ a~e t~e c~cular button shapes, 
have been obtained 'fro the ee e s apes. Some of these 
workings, so that we c:U s e grav.el. below the Red Face 
not have travelled far' . al fo~~tlvely that they could 
circumscribe an area ~ fIn ~c, J would be possible to 
which they must have f ~~' un

T 
red feet square within 

precise, but it would certa;nl;nbe~: t.ro~! of age is not 
not pre-basaltic. Thes b 'd' . e er I~ry or Recent­
sub-acid volcanic glass e a~dSl nl~Dltrs CO~Slst of acid or 
result from the emissions of 0 0 sue g!ass as would 
The proximit of the ba~alt any Ta:sma~llan volcanoes. 
feature which is unrelat d s~ee\:t Lisle IS an accidental 
obJ' ects It' f!i . e a e occurrence of t hese 

. IS su clent to call t . d h 
also been found at Cox' B' . 0 mm t at they have 
the extreme south-west oflg~!SIn th.e tin-~earing gr"avel in 
basalt whatever the near t b

m
.
ama

! .w ere tbere is no 
Their real origi~ is still es t:ng;n the Huon basin. 
which meets with a rna r 0 . debate, the theory 
glass is meteoritic. most favour at present being that t~~, 
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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, baffiing 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 con­
cealed beneath the mantle of overburden which clothes 
the hill-sides, because numerous stones of quartz 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 
800 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 be gazes. The auriferous overburden which 
covers the bed-rock has not been hrought by torrents from 
afar. The gold has not travelled. The terraces consist 
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. -VVith 
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 t hey 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 scrutinise closely 
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the nat.ure of the stones with which the gold ifl 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 r ock 
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 in situ 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 bas been strongly modified by contact 
with intrusive gr~nite. 

2. Stones 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 
d~ss ::l1r~nl.tions of cubical white iron pyrites.* The stones 
have probably been released from veins in the granite and 
<,.long the granite contact line. Mr, C. Bessell many years 
ago drove a tunnel in the western hill to the contact line, 
which he found marked by a vein of chalcedony. 

Many of these stones look as if they had been cut or 
chopped with a chisel on each side, while their substance 

• These assayed in the Government Laborlltories by Mr. G. Oliver 
Smith, Government Analyst, yielded a t race of gold. 
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" ft cond"ltion The Germans call this c< cbopp~d 
was III a so . , th t' d 'fts III 

t "* Such stones are common lD e. III ~1 t 
quar z. EtC t and have gIVen nse 0 a 
granite areas on the as oas,. d f " They 

ood deal of speculati~m ,:s to their ~o e 0 ~~gl~~hes are 

r~~b::,~IJI;:P:r;:;s;..~~n~;nf:I~~a~r;~~j~c~::'~ ~nw~rds from 

the vein-walls. . ' f th stones of 
No gold has ever been notlcE:d l~ any 0 e 

chalcedony met with in the worklllgs. . th drift are 
3 The stones of granite which ~pp~ar l~ bl e soft and 

. - T 't bottom IS lllvaria y , 
infrequent. ,he gr~l ~l be expected that the alluvial 
consequeu~ly l~ can f arh Yh d ck No reefs have ever 
will con tam pIeces 0 t.e ar ro ' 

be~~ I:~~a:: t~~:~~:~~g~~~~:~:;e w:~!\~:~~a~::~ 
III the was an . h th must have proceeded. It 1S 
the veins from whlc ,ey t exist in the sandstone, 
surmised that such ve~ns m:s noticed here and there 
Small veins of quartz ave ~en s' u er tunnel, and on 
in the stratified rock, e.g., at Tltmu '!~ortant and have 
the western range, but these. are um 
no real bearing on the questiOn"

d 
f the field have evi-

the western S1 eo, Th 
The terr,:l.ces on. ld from the hill on that slde, e 

dently denved their go tha.t range and the 
d to 's not so common on ' .. 

blue san S ,ne 1 I te Th same contact condItiOns 
wash contalllS more S ~ 'b d e k rising up the hill-side 
prevail there, the granIte e -r~Ct 
to junction with slate .~nd :.an so~n~he derivation of tbe 

Coming to the CO~Sl era IOn f it rna ha.ve come 
gold, it is quite possIble, that sO~:i:s in theY granite bot­
from sof~ pyritous or :u~~~ce~~rn away with progressive 
tom, whIch ha.ve gra y, e hypothesis and 110 

denuda.tion. This, h0Sowever, IS p;n however other than 
roof is available. me sour.c, ' 

P . ust have eXlsted. , 
hard q~artz velDS ~ t th solution of the problem 1S 

An Important c ~e 0 e f visible gold in the ilark 
furnished by the d1scovery 0 tl referred to in this 
metamorphic sandston~ freq.uen Y ~hich I brought home 
report. C?n~ of the roe spe~;:ef~!e\ from gold or pyritQ. 
showed dlstmct specks of g bl to observe this in 
Unfortunately" I haveth~~t hbe;nh : ve ehroken hundreds of 
any other speclmen:h fact that gold is present in ~he 
stones, H~wever , btee d d 1S sufficient to outweIgh 
sandstone IS undou ,an 
innumerable negative results. 

• Zerhackter Quarz . 
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The suggestion which I advance is that t he bulk of the 
Lisle a.lluvial gold has been derived from t he wasting 
a.way of the impregnat.ed str atified rock near its t.:·onhct 
with t he granite. 

Until we know more about the occurrence it is prematllre 
to a.ttempt to range it definitely with other deposits, with 
which it may eventually prove to have little in common. 
We do not know yet whether the impregnations in the 
sandstone are connected with reefs proceeding from the 
gl'anite, or whether a promiscuous deposition took place 
from siliceous solutions expelled from thb granite- during 
cooling, or some subsequent action took place along the 
contact line, distributing the gold in the adjoining r ock. 

In various parts of the world impregnations of gold in 
st rati fied rock have been recorded, but these seem alwa.ys 
t.o be connected with quartz vei ns. One can only surmise 
that at Lisle the sandstone near its contact with t he 
granite has been saturated with si lica from t he plutonic 
mass, and that the gold·bearing siliceous sol ution has 
deposited its precious freight in the interstices of the sand­
stone. The gradual weathering of the rock h as liberated. 
the gold, which, together with the detritus and wash 
(eluvial and a.lluvial) bas found its way down hill to the 
terraces and creeks. All the facts and feaLures of the fiel d 
are in harmony with this view. 

Thc impregna.tion may be irregular, and if so, it will not 
be easy to find the metalliferous patches. Even when 
found it does not follow that they wi1l prove payable. The 
only way to test the occurrence is to remove the over­
burden on the hill -side and lay bare the bed-rock at the 
contact. The contact 1ine from Donnelly's to behind Bes· 
sell 's would be the most likely locality for this work. The 
task is not easy, as the overburden is heavy, and the posi. 
tion of the hidden line of junction has to be guessed at. 

I took grab samples freely from the dark sandstone left 
in the paddocks from dredging and sl uici ng along the Main 
Creek, and these, assayed in the Government Laboratories 
by Mr. G. Oliver Smith, Government Analyst, yielded a 
t race of gold. Samples of t he red ferruginous sandstone in 
D onnelly's terrace yielded nil. 

VIII.- COUNTRY NORTH OF LISLE. 

The Ordovician slate and sandstone continue north of 
the township to within a mile of the railway, when tiley 
are interrupted by granite. On the road opposite the 
Falls, in the Lisle Creek gorge, the dark metamorphosed 
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andstone cro s out, and on the west side of t~e gorge neal" 
~he bar the ~rown sandsUme is extre~ely mlCaCtOUS, "li~ 
h as a microscopical structure resembl~ng t hat 0 ~ome 0 

the crystalline schists-a structure wh~ch h as been Imposed 
u on i t by the intrusion of the gralllte. 

p The general strike of the strata continues throug~ou! 
the whole of this area, being for the t m~r 5g;r~ a ::d 
N 300 \V. , though in some places up o. '. ., 
th'e dip is uniformly in ~ north.ea:ste~ly hdlrect~~n . b!~d~~; 
b d of the road OppOSIte F. \V It be souse e . 
1i~:s can be seen to be horizontal or slightl~ undulatmg. 

Valentine Creek
t 

which Bows into the ~lttle Forester 
River a mile south of the Lisle·road statIon, marks kth~ 
junction of the slate and granite. On t he no~th tba~'tt~e 
the creek a surviving fragment of t he an~len I 
F orester River bed shows itsel.f resting on ~ramte ':l't a ~~od 
hei ht above t he existing nver. On thiS gramt.e rl ~e 
the

g 
schoolhouse is built, and it tre~ds. from \hat srt .I~ 

a westerly direction. Northwa:rds It . smks be ow a UVIa 
ravels which extend to the rallway-hne. 

g The' ranite is biotite·granite, of m.uch the same type 
as that gat Golconda and Lisle, and as It h~s also a maf.tle 
of slate and sandstone of S1 milar age! lis contac~ me 
ou ht to show indications of reefs or mmeral depOSits. I 
ha~e not heard that it h as been prospected very thoroughly. 

Tobacco and Cradle Greeks. 

Two miles north-west of Lisle, and on the sou~h~rn 
boundary line of the Parish of Shaw, are some

k 
mI~~n.g 

ections in which Tobacco and Cradle Creeks ta. ~ eIr 
~ise These creeks flow north-east for nearly a. mile and 
the~ unite subsequently junctioning with t he LIsle Cree\, 
The sectio~s can be reached from Golconda; the~ a.r:r~o 
more than a. mile south-east of the New EnterprIse t lll~ 
I visited them from Lisle. joining t h e Lone S~ar rac 
on the crest of the bill west of Lisle Creek. Stnng~.g:n 
and sassafras clothe the side of the range, but. at tM~ ddt 
stringy-bark country is entered. N ea

6
r t~e se~t~onsTo~acc~ 

Creek is crossed, a small stream OWl,ng 10 0 

Creek and usually carrying about a slmcehead of water. 
No gold has been found in this creek . . . 

Mr C Bessell discovered Tobacco Creek and g~~e g; l~ 
name' 18' months before he discovered Lis~e. C~a. e Fee 
owes its name to the work which was carned on 10 It. rom 
these two creeks about 2000 ozs. of gold have been won. 
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I fO':lnd an old prospector (Ma.nson) in Tobacco Creek 
~eworkmg old gro,:!nd, with abo'lit 10 feet of clay overhur-

en and 6 to 18 u:lches of wash resting on slate bottom. 
~he stones of slate In th~ wash are angular, and the gold is 
. ot waterworn. When pleces of any size are found the gold 
IS usually attach~d to quartz. The run of gold extends 
for near~y 20 chams, and bas been worked up to the brow 
?f the hIll. Tt keeps at first to the creek, but finally leaves 
~t and turns north-west up the hill. The gold in this creek 
18 coarser than at Lisle, and nuggets up to 15 dwts have 
been ~ound. The ground has been worked over three or 
four tImes, the workings widening each time At th to 
of the ,hill which is between the two creeks ~ good de:l !£ 
~renchlllg has been done and some quartz veins have been 
(Jund, one of which carried gold. A shaft was sunk on ·t 

for 2? feet, but the metal died out. A long tunnel w~ 
put .m from the Cradle Creek side of the divide but 
nothl?g ~as fo~nd past the entrance. On the sum~it of 
t~e .ndge IS an Ironstone reef with a little quartz in it ve~y 
SImIlar to many of those whicb occur near Lefro'. It 
appe~r~ to be conformable with the slate and is nol very 
promIsmg to look at. ' 
fi In the lower end .of Cradle Creek the gold is extremely 

ne, and the wash IS all quartz. 
There seems to be no doubt that the gold won in th t 

creeks has been derived from the hill which divides ~he:o 
a.nd has been contained in quartz reefs. There was a rush 
here of 5~ or 60 men some three or four years after 
work at LIsle b~gan, and it is strange that the veins which 
s~ed. the .alluVIal gold were not discovered. The area. 
wlthlll whICh sear~h has to be made is small, and it would 
Ee~m that there IS here a field in which a little capital 
mIght be usefully expended in exploration. 

IX.-COUNTR.Y SOUTH OF LISLE. 

The Ordovician strata of Lisle are prolonged south-east 
to Mt. Bar~ow ar:d the North Esk River. Once removed 
from the ImmedIate influence of the granite the slate 
becomes normally a ~rey greenish and purplish rock, with 
c1eavage-planes havlllg the usual north-westerly strike 
and north-easterly dip. Already at the head of the Lisle 
Valley the d~rk metamorphic slate and sandstone give 
wa~ to p~pl~sh ~late. From Faulkner's farm south-ea.st 
to ... t. Patr.Ick s RIver the stratified rocks are covered b a 
narrow stnp of basalt (U)d basaltic soil, which follows ihe 
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river down to Patersonia and further south to Mt. Edg
e
-

cumbe and along Distillery Creek. 
Several qua.rtz reefs aN 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 a 

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 Ii feet. It is a persistent reef, for it runs 
south a good distance on R. Wilson's land. On 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. 

Some boulders of granite porphyry apparently mark 
the line of a dyke or other granitic intrusion running north­
east on J. Millwood's section, north-west of .J. M. Peck's 
1001 acres, acroSS the river due west of the reefs just men­
tioned. Theee boulders are in slate country, but 10 chains 
south of them SOIDe Permo_Carboniferous mudstone with 
casts of spirifers is exposed on the road. 

On Hart's 228 acres, on the road towards Sulliva.n's 
Bridge, is a wide red formation containing decomposed 
syenitic dyke-rock. The adjoining purple slate has here 
produced much red soil. No quartz is visible in the forma­
tion, but it is 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 stones of 
white vitreous-looking quartz mottled with specks of 
greenish slate and manganese oxide. 

At Irishman's Gully, running into the basalt zone west 
of the St. Patrick's River, a little sluicing has been done 
and some gold obtained, but the quantity is not known. 
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
a.bly sapphires, as some have ·also been got at Camden 

Plains. I did not go on to Camden Plains, which have long been 
known as a gold-bearing field. 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 . . no nuggets a.re found: IS excessIvely fine, and 

Looking upon this district as h 1 
that payable reefs will be found~ wI 0 e I do not anticipate 
the gold which has been won 'n suspect t~~t) as a fule, 
ent places has been shed f 1 sma,ll quantities at differ­
granite with the stratified r01TIk the _1;es of contact of the 
aggt'egate a fair llantit r~c 5, [Ill that th?ugh in the 
denudation, it has ~cen di~trib~te;abvye t~ee; I,Iberated by 
over so wide an area th t th e. ram age system 
the different points are n~t r: Ico~ce~tratlOns of metal at 

There is however 'us 1 e y 0 e very remunerative. 
little abov~ the aver~gJe t a behanee t~at some deposit a 

M . may e met wIth 
t. Barrow (4644 feet) is d" 

and several hundred feet fr~:w.ne wIth .col.um~ar diabase, 
sandstone and Permo-Carbonif Its summIt IS frmged with 
beds of the frin e . erous mudstone. The upper 
with fossils andg th~O~oslst °bf dcalceous ~udstone charged 
b Id ' wer e s compnse d to ou er conglomerate al f Tf san s ne and 
1100 feet in thicknes's ~eossl I erou~. Th~se are about 
vpon the steeply inch'ned ? ~eptose III hOrIzontal layers 
system. Down in the St ; ~., ~, rat~ of the Ordovician 
laren 's Turn-off soft P~ a llC s ~Iver Valley, at Ma.c­
again to be seen' in the rmd °d-Ca:rbomferous mudstone is 

. roa raIn. 
A mIle and a half further th is Bourke's sandstone sou .' east of the main-road, 

several chains long anJu;~r~~ ~l~~ : cliff of free~tone 
even qualit and' e Ig. The stone IS of 
if it wouldY k gram, and free from iron. It looks M 

rna e an excellent building t S 
may be seen at Mr ':;:;1.1 \n'l s one. amples 

B 
. b . ... vanus .. " I mot's stone tt ' d 

ns ane-road, Launcesto -cu mg yar , 
Th d' b n. e la ase which surrOll d La. 

?eneath the alluvial of the NorthO ~sk V ~fceston plungee 
III 1I-fr. Fry's paddock on th El h' a ey and crops out 

th T 
. e P lU-Ioad It p b I 

e ertiary sandstone of theW' d '1 '. asses e ow 
flat land at the juncti f t~n ~I I HIU and below the 
Rivers. It bas been fo~:d 0 e . orth and South E sk 
Bridge 55 feet down P . by bo;mg at t~e Tamar-street 
fore in the course of lOcesses 0 denudatIOn have there­
a~d Permo-Carbonifer~~:s s~::tved ~h~ overlying ':f'ertiary 
dJabase floor itself to a. .;' a~l ave eaten lOto the 
ness of the La.unceston Tcon~l era e extent. The thick­
the depth of the bore whic~tlary bed~ may be gauged by 
570 feet-before t . was ~ut own at C'arr Villa.-­
old alluvial bottomOUcbhmg th

l
9 diabase rock below. The 

.. egan a ready to r' . I 
tlary tImes and with tl lIse 10 ater Ter­
North Esk R' I I? new and configuration the 

·Iver se ected Its present channel. The result 

eli;; 

has been the formation of the Cataract Gorge, certainly 
not, as 1S often imagined, a display of volcanic energyl 
and probably not due to any disruptive force, but simply 
the carving out of a channel by the ceaseless but irresist­
ible action of running water, assisted by a. gradual eleva.-

tion of the land. 
W . H. TWELVETREES, Government Geologist. 

Launceston, lOth October, 1908. 

X._ APPENDIX. 

ON THE DETERMINATION OF HEIGHTS. 
The heights on this journey were taken with a 4-incb 

aneroid and a Casella's hypsometer. and to ensure an 
approximation to accuracy the calculations are based on 
readings taken during the last days of the period. It is 
now well known that aneroids give higher readings during 
the first few weeks of their stay at upper stations than they 
do subsequently. After a few weeks, if not used in further 
ascents, they recover and behave normally, probably 
increasing their index error in the process. 

The results obtained with both of these instruments are 
inferior to observations taken with a mercurial barometer, 
but the transport of the latter is extremely inconvenient} 
requiring, as it does, continual attention and care. In fact, 
one man ought to be detailed to carry the barometer alone. 
The least inconvenien.t form is the portable mountain baro­
meter made by several firms especially for explorers. For 
transport the cistern screw must be turned sufficiently to 
!orce the column of mercury to tge top of the tube, . and the 
Illstrument must then be carried upside down. While in 
this position loosen the screw half a turn so as to afford 
a. little play to the mercury. If these precautions are 
llOt observed the instrument will come to grief. One cause 
of annoyance is that on mountain tops in a strong breeze 
the slender tripods supplied with the barometer vibrate 
unpleasantly and cause unsteadiness. 

My boiling-point apparatus on this trip persisted in 
reading higher than the aneroid by. 50 to 100 feet. I have 
generally used this method as a check on the aneroid with 
tclerabl y fail' results. Of course it has been proved to be 
inferior in point of accuracy to t.he mercurial barometer, 
but nevertheless, on account of its convenience} it is much 
used by travellers. In usi.ng it, it should be borne in mind 
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that isolated observations are not 
three observations should be t ~f mu~h value. At least 
mometcrs and the mean ado ted a e~ wIth different ther­
good makers, are not infall'Pbl ' ermometers, even by 
age th~y are apt to . v 1~, and as they increase in 
~e~uently the calculft'e; ~~~g:~gh tlemperatures, and con­
lelght. The value of one d IS ower than the actua.l 
mometer tube in. makiua th eg~ee Fahrenheit on the ther­
about 519 feet It b the rst ascent from searlevel is 
ac . . caIt erefore be J"I curacy I S requisite if f t' r{ . 1 y seep what 
able. Moreover the {ac l~nal readings arc to be reli­
the height a.bov~ sea._le::lu :o °th t:~ degree increases with 
('rrors of observation ought to ad' lI~st~umental errors and 
made, which is not the cas F lIDllllSh as the ascent is 
th~ literature of the sub' et . urther, on looking through 
tam that the barometri~ec , It does not appear at all cer­
various. boiling-points h!re:~~e corresponding with the 
and this adds a ne accurately ascertained 

I
. w source of po "bl ' 

ear ler forms of the SSI e error. In the 
the water boiled affec::l:~atus the purity o"r impurity of 
now obtaina.ble the th e results, but in the hypsometers 
~mI?-ersed in p~e vapo~rm~~~~r, both ~tem and bulb, is 
IS Immaterial For trav' II , at the kmd of water used 
set of tables, f~om which t: ersll u~e, Casella publishes a 

e 0 owmg figures are taken: -

Boiling poin t Approximatf' 

temperature hHight aoovf' 
. sea.level. 

df"g rPeS. feet. 
212 -
211 519- .. 
210 1041 
209 ]566 
208 2094 
207 2623 
206 3154 
205 3686 
204 4221 
203 4i57 
202 529" 
201 5834 
200 6376 

Difference fo r Curr~s1 
he'g each degree 

ouding 
, 01 

erf~r. . barom 

Ipet. 
-

519 
522 
525 
527 
529 
531 
533 
535 
536 
538 
040 
542 

---
inche " 29"9 22 
29'3' 35 

6 28"75 
28'18 5 

23 
o 
7 
3 
8 
2 
5 

27"6 
27'07 
26'02 
25"99 
25'46 
24"95 
24'44 
23"946 
23 '450 

• MultJphpn for the tem or . . 
decl'casf' of gl'avity Il8 pel' r~bl~~llJ~\,of mtel:ll~edhtt{' Ai!- and corrections f, 'r 
when the rHff'erence of height bet g e en iat61 m. tht'se not~s must be used 

w en wo statIOns has to be calculated. 
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Aneroids. 
There are many a.neroids 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 re fi nments of scale, verniers, &c. 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 E'mploying it for the determination of 
heights. It is usual to hear ~ravellers justify their determ­
inations of mountain heights by laying emphasis on the 
fact that their aneroid needle 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 
irumediately en 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 no guarantee of its behaviour during 
!:i ustained ftuctuations of pressure in the field. The cer­
ti!1cate shows t,hat 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 
\Vatkin mountain aneroid, in which, by turning a screw 
l1t the back of the instrument, the pressure on the vacuUffi­
box is exerted only at the time of taking the reading, and 
is relieved immediately afterwards. 

Observers are advised not to r ely 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 usuany sufficient to keep it acting freely. 

It should be always read in one position, as the indicaLor 
will read differently according as the a neroid 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 win 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. On the other band, the topographers 
of the United States Geological Survey use instruments 
2 inches to 2i 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 rea.dings byirepeated observa­
tions should be taken advantage of, for aneroids often 
behave in an erratic manner, and single observations are 
unreliable. . 

If a second aneroid is not kept in camp and read 
throughout the day by a. second obs{"rver, it will be neces­
sary to obtain the 9 a.m. and 3 p.m . atmospheric pressure 
from Hoba.rt or Launoeston, and deduct or add the mean 
of t he daily variation. Thus, if at LauncestoD 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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• d b in order to correct it for com-
the reading at fiel as\h the reading at the upper sta-
pari sons, say, at noon WI 

tion. t at upper and lower sta-
To obtain correct tempera r't:.~ thermometer made by a. 

tions, use ·a standard mercu re must be observed, and the 
good firm_ Shade temperatu d d at least 10 feet away 
thermometer should be sus pen l~ ff 
from any ver~ical rock f~h o~ c \h a.ttached thermometers 

Some ancrOlds a~e fur~ls ~h~'1~emperature of the instru­
which are suppose to ~doW ro commonly compensated for 
ment but good anerOl s a 
.' h ndage is unnecessary. . 

thIS, and t ~ ~ppeh _ ht by aneroid in Tasmama two cor-
In determllllllg eig s .. . 

l'ections must, be applied to the readmg, VIZ.-

Corrections- . f temperature between 
1. Correction for d dlfterenceta~ions (8·ee Table II.). 

2. c!~:e~~i~:r f~~ d~!r~::e S of gravity due to height 
(See Table IlI_)_ 

The use of these tables may be illustrated by the follow-

ing example: - I 8unce&toD. Lisle. 
Launcestoll. Lisle. 

9 A.m. 
July 15_ 

lO_ 
2l. 
23_ 
25. 

lncht's. ilLCht"O. 

Barolll . 30· 48 
29·50 

" 
" 
" 
" 

29·70 
30-0S 
30- 15 

29-60 
2S-75 
2S-SO 
29- 15 
29-25 

+ 32° 
+ 38° 
+ 34° 
+ 33° 
+ :?8° 

29·11 29-9S + 33" + 43° 
Averugf' '-- ---...--~ 

Lisle ........ · 29·11 ill. 
LaunCtlston 29·98 in. 

Table I . 

" 
27,916 · 1 It. 
28,68:;·:; It. 
- ----

3So 

769-4 fi_ - oed 
3

/,\0 _ ____ 1·0L32111ulupli . 
Table II. Moon tempt'ril.turH - I_ 

709-4 X 1-0132= 779 t_ 
- 1 -941\ Decrease of gr~t vlty ...... ___ ._ .. Table Ill. 

Altitude of Li~le ........ . 7SO-94 fi_ 

d b extracting from it the difTer­
Table 1. m~st ~e ufse

t 
h- h it shows between tbe read-

(:lnce of elevatIOn III ee w IC . 
and lower statIOns. d 

ings at the uppe~ d t ·1 d ·n these notes are observe., 
If the precautIOns e al e

t 
' t,-on will sub)· ect to thetr 

-d. ·f f the best cons ruc , , 
anerot S, .l .0. . fairly satisfactory results:. 
IHttural hnutatlOns, gIVe 



TABLE I.-Guyol's Reductions of Barometric Readings to Feet (From Smith 0 . s nlal/ M" lsce II "DeOUs Contributions. - " .l<~ Hundredths of au inch. ~.c 

E ~ S<7i 0.= ~~ - I 
1 

, 
1 1 1 

~~ 
" c "00 "01 "0-2 

1 1 0<"- "03 "04 

1 

- c 
I "05 "06 "07 "08 "09 

2·-
" c 0< "-

24"0 \ 22873"0 22883"9 22894"7 22905"6 22916"5 22927"4 I 22938"2 22949"1 I 22960"0 24"1 22981"7 22992"5 23003"3 23014"2 23025"0 22970"8 24"U 242 I 23089"9 23100 7 2311l"4 23122"2 23133"0 
23035 8 I 23046"6 23057"5 23068"3 23079"1 24"1 24'3 23197"6 232U8"3 23219"1 23143"8 1 23154"5 23165"3 23176"1 

24"4 233049 233156 
23229"8 23240"5 23251"3 23262"0 23272"7 23283"4 

23186"8 24"2 
23326"3 23837"0 23347"6 23358 3 2:)369"0 23294"2 24"3 23379"7 23890"3 23401"0 24"4 245 234U"7 23422"3 23433"0 23443"7 23454"3 24"6 23518"1 236287 23539"3 23464"9 I 234756 23486"2 23400"8 

24"7 23620 23649"9 23560"5 23571 "1 23681"7 236923 
23507"4 24"5 28634"6 23645"2 23655"8 23602"9" 23613"5 24"8 23729"7 23740"2 23750"7 

23666"3 236769 236875 236980 23708"6 
24"6 

249 23761"2 23771"7 237823 23792"8 23719"1 24"7 23834"8 23845"3 23855"7 23866"2 23876"7 23803"3 23813"8 23824"3 24"8 23887 2 23897"7 23908"2 23918"6 23929"1 24"9 25"0 23939"5 23949"9 23960"4 25"1 240438 24054"2 
23970"8 239813 23991 "7 24002"1 24012"5 24023"0 24064"6 24075"0 24085"4 24033"4 25"2 24147"6 24158 0 240957 24106"1 24116"5 241~6'9 

25"0 
24168"3 24178"7 24189"0 24137"2 25"3 24251"1 24261"4 24199"4 24209"7 24220"1 24230"4 

25'1 
24271"8 24282"1 24292"4 24240"8 25"2 25"4 24364"2 24361"5 24374"7 24385"0 24395"3 

24302"7 24313"0 24323"3 24383"3 24343"9 24405"5 24415"8 24436"1 25"3 
24436"3 24446"6 254 25'5 24456"8 24467"0 24477"3 25"6 24559"1 24569"3 

24487"5 244978 24508"0 24518"2 24528"4 24579"5 24589"7 24599"9 24538"7 24548"9 25"5 25"7 24660"9 24671"1 24681"2 24691"4 2470,5 
24GlO 0 24620"2 24630"4 24640"6 24650"7 258 24762"4 247]]"7 24721"8 24732"0 25"6 24772"5 24782"6 24792"8 248029 24742"1 24752"3 25"7 25"9 24863"5 24973"6 24883"7 24813"0 24823"1 24883"2 24848"3 24893"7 24903"8 24913"9 24921"0 24858"4 25"8 24934"0 24944"1 24944"1 25"9 

26"0 24964"2 , 24974"2 24964"3 24994"3 25004"4 , 25014"4125024"4 25034"4 25044"5 25054"5 I 26"0 
26"1 25064"5 25074"5 25084"5 25094"5 25104"5 25114"5 25124"5 25134"5 25144"4 25154"4 26"1 
26"2 25164"4 251744 25184"3 25194"3 25204"2 25214"2 25224"1 25234"1 25944"0 25254"0 26"2 
26"3 25263"9 25273"8 25283"8 25293"7 2530,,.6 25313"5 25823"4 25333"3 25343"2 25353"1 26"3 
26"4 25368"0 25372"9 25382"8 25392"7 25402"6 25412"4 24522"3 25432"2 25442"1 25451"9 264 

26"5 25461"8 25471"7 25481"5 25491"4 25501"2 25511"0 25520"9 25530"7 25540"5 25550"4 26'5 
26"6 25560"2 255700 25579"8 25589"7 25599"5 25609"3 25619"1 25628"9 25638"7 25648"5 26"6 
26"7 25658"3 25688"1 25677"8 25687"6 25697"4 25707"1 25716"9 25726"7 25736"4 25746"2 26"7 
26"8 25755"0 25765"6 25775"4 25785"1 25794"8 25604"6 25814"3 25824"0 25833"8 25843"5 26"8 
26"9 2;;853"2 25882"9 25872"6 25682"2 25692"0 25901"7 25911"4 25921"1 25930"8 25940"5 26"9 

27"0 259502 259599 25969"6 25979"2 1 25988"9 25998"6 26008"2 26017"9 26027"5 26037"2 27"0 
27"1 260468 26056"5 26066"1 26075"7 26085"3 26095"0 26104"6 26114"2 26123"8 26133"4 27"] 
27"2 26143 0 26152"() 26162"2 26171"8 26181"4 26191"0 26200"6 26210"2 26219"8 26229"3 27"2 
27"3 262389 26248"0 26256"0 26267"6 26277"2 26286"7 26296"3 26305"8 26315"3 26324"9 27"3 
27"4 26334"4 263440 26353"5 263630 26372"4 26382"1 26391"6 26401"1 26410"6 " 26420"1 27"4 

27"5 26429"6 26439"1 26448"6 26458"1 26467"6 26477"1 26486"5 26496"0 26505"5 26514"9 27"5 
27"6 26524"4 26533"9 26543"3 26552"8 26562"3 26571"7 26581"2 26590"6 26600"0 26602"5 27"6 
27"7 26618"9 26628"4 26637"8 26647"2 26656"7 26666"1 26675"5 26634"9 26694"3 26703"7 27"7 
27"8 26713"1 267225 26731"9 26741"3 26750"7 267601 26769"5 26778"8 26788"2 26797"6 27"8 
27"9 26806"9 26816"3 26825"6 26385"0 26844"3 26853"7 26863"0 26872"3 26881"7 26891"0 2 "11:) 

28"0 26900"4 26909"7 26919"0 26928"4 26931"7 26947"0 26956"3 269656 "26975"0 26984"3 28"0 
28"1 26993"6 27002"9 27012"2 27021"5 27030"7 270400 270493 27059"6 27067"8 2707i"l 281 
28"2 27086"4 27095"6 27104"9 21114"2 27123"4 271327 27.1.419 27151"2 27160"4 27169"6 28"2 
28"3 27178"9 27188"1 27197"3 27206"5 27215"7 27225"0 27234"2 27243"4 27252"6 27261"8 28"3 
28"4 27271 "0 27280"2 27289"4 27298"6 27307"8 27317"0 27326"2 27355"3 27344"5 27853"7 28"4 

28"5 27362"0 27372"0 27381"2 27390"4 27399"5 27408"7 27417"8 27427"0 27436"1 27445"2 28"5 
28"6 27454"4 27463"5 27472"6 27481"8 27490"9 27600 0 1 27509"1 27518"2 27527"4 27536"5 28"6 
28"7 275454 27554"7 27568"8 27572"9 2758n 27591"1 27600"2 27609"3 27618"3 27627"4 28"7 
28"8 27636"5 27645"5 27654"6 27663"7 27672"7 I 27681"8 27690"8 27699"9 27708"9 27717"9 28"8 
28"9 27727"0 27736"0 27745"1 27754"1 27763"1 . 27772"2 27781"2 27790"2 27799"2 27808"3 28"9 

) 

" <: 

g. 
~ . .. 



&.-5 
~~ . -e'"Z 
o c 
""-~ -a:I .:: "00 

29"0 27817"2 
29"1 27907"1 
29"2 27996"7 
29"3 28086"0 
29"4 28175"1 

29·5 28263"8 
29"6 28352"2 
29·7 28440"3 
29"8 28528"1 
29"9 28615"7 

30"0 28702"9 
30"1 28789"8 
30"2 28876"5 
30"3 28962"9 
30"4 29048"9 

30"5 29134"7 
30"6 29220"3 
30"7 29305"5 
30"8 29390"5 
30"9 29475"2 

TABLE f. -Guyot's Reductions of Barometric Readings to Feet-contiuued. 

I 
"01 

I 
' 02 I 

27826"2 27835"2 
27916"1 27925"0 
28005"6 28014"6 
28094"9 28103"8 
28184"0 28192"9 

28272"6 28281"5 
28361 "0 28369"8 
28449"1 28457"9 
28536"9 28545"6 
28624"4 28633"2 

28711"6 28720"3 
28798"5 28307"2 
28885"2 28893"8 
28971"5 28980"1 
29057"5 29066"1 

29143"3 29151"9 
29228"9 29237"4 
29314"0 29322"5 
29399"0 29407"5 
29483"7 29492"1 

Hundredths of' an inch. a>,,; 
~~ . -Eo 

t I I "06 I "07 I I 
o c 
""-"03 "04 "05 "08 "09 ~ -
~ "= 

27844"2\27853"2 \ 27862"2 27871"2 I 27880"2 27889"1 27898"1 29"0 
27934"0 27943"0 27951"9 27960"9 27969"8 27978"8 27987"7 29"1 
28023"5 28032"4 28041"4 28050"3 28059"2 28068"2 28077"1 29"2 
28112"8 
28201"7 

28290"3 
28378"7 
28466"7 
28544"4 
28641"9 

28729·0 
28815"9 
28902"5 
28988"8 
29074"7 

29160"4 
29245"9 
29,j;J!·1 
2»416"0 
29500"6 

28121 '7 28180"6 28139"5 28148"4 28157"3 28166"2 29"3 
28210"6 28219"5 28228"4 28237"2 28246"1 28254"9 29"4 

282992 28308"0 28316"9 28325"7 28334"5 28343"4 29"5 
28887"5 28396"3 28405"1 28413"9 23422"7 28431"5 29"6 
28475"4 28484 2 28493"0 28501"8 28510"6 28519"3 297 
28563"2 28571"9 28580"7 28589"4 28598"2 28606"9 29"8 
28850"6 286"j9"3 28668"1 28676"8 26685"2 26694"2 29"9 

28837"7 28746"4 28755"1 287638 28772"5 28781"1 30"0 
28824"5 28833"2 28841"9 28850"5 28859"2 28867"9 30"1 
28911"1 28919"8 28928"4 28937"0 28945"7 28954"3 30"2 
28997"4 29006 0 29014"6 29023"2 29031"7 29040"3 30"3 
2908~"3 29091"8 29100"4 29109"0 29117"6 29126"2 30"4 

29169"0 291776 29186"1 29194"7 29203"2 :':,,211·8 30"5 
29254"4 292G29 29271"5 29280"0 29288"5 29297"0 30"6 
29J39"6 29348"1 29356"6 29865"1 29373"5 29382"0 30"7 
2942;-4 294329 29441"4 29449"8 29458"3 29466"8 30"8 
29509"0 29517"5 29525"9 29534"3 29542"8 I 29551"2 \ 30"9 

~~~~g~~~~~~~~e~~~~~~~~~ 
00.0.0.0.0.0.0.0.0 . 0 .. 0.0.0.0.0.0.0.0.0.0.0.0 \ ~1ean TtlmJl~ratu~e 

: . .: of Intermedlate Air. 

~~~~~~~~~~~~~~~~~~~~~~~ 
OOO~000000000000008~· ¢oo I Multiplier 
~~t~~~~~~~~~~~~~~~ ~82 ~~~~~~Q'~~ ~~~~~~~~O~ ~~~ 

~m~~~~~~~~~~~~~me8~~~~~ 
0.0.0.0.0.00.0.0.0.0.0.0.00.00.0.0.0.0.0.0 \ lIIean 'femperature 

: : : .: .:. :... of Intermediate Air. 

~~~~~~~~~~~~~~~~~~~~~~~ 

§
·0000000000000000000066 
~~~~oo~~oo~~~~~ ~=~~~Q!~~ 
~~~~oo~~~ ~~~~ ~~~~~~~~ ~~w~oo~~~~~~~~!o~~~~~~~ 

~~~~~~~~~~ ~ oo~oo~~~~~~~ 8~oo~~~~~~~8~~~~c!~~~~o~oo 
.0'0:0:0:0:0:0:0:0:0:0.0:0:0:0:0'0:0.0.0.0.0.0 

i\fultiplier. 

Mean Temperature 
of Intermediate Air. 

~~~~~~~~~~~~~~~~~~~~~~~ 
...:....:....:.....:.....:.,..:.....:.,..:.....:.~,..:.....:.....:.....:.,..:.....:.,..:.....:.,..:.,..:.,..:.,..:.~ 1 "tultiplier. 
~~~t~~~~~~~~~~~~~~~~~~8 ~oo~~~~~~~~oo~~~~~~~~oo~~~ 
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TABLE III.-Correction for the Decrease of Gravlty on a 
Vertical acting on the Density of the Air. This correc­
tion must be added:-

(Prnm Snlithsonian Miscellaneous Contributions.) 

Approximlltt! Difft·reH<..8 of 
Level. 

1000 
2000 
3000 
4000 
6000 
6000 
7000 
8000 
9000 

10)000 

Ft!et. 

···1 ... 

···1 
... , 

DecretLsc of nrtwity. 

Positive. 

0 +500 

lleet. Poet. 
2·5 3·9 
5·2 R·6 
7·9 9 ·3 

10·8 12·2 
13·7 15·2 
16·7 18·3 
19·9 21·5 
23·1 21'7 
26·' 28 ·1 
29·8 31·5 
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