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THE MOUNT FARRELL MINING }'IELO. 

[Four Plana.] 

I.-INTRODUCTION. 

(I)-GENERAL. 
IN the Mt. Farrell mining district, with which this 
bulletin deals, the writer has been allotted, for purposes of 
geological examination, a field which has recebtly attracted 
no little public. interest. 

The district can hardly be aaid to be a new one. It is 
rather a Seld to which the proopector haa returned with 
freoh vigour. 

The North Mt. Farrell Mine hae been e"ploited with 
ever-increaaing energy, and ita output hae been materially 
increaaed within the l&at few monthe. 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 favourahle condition of the metal market. during 
the year 1907 also materially aided the work of prospect
ing; and, as a result, during the early months of 1907 
there were floated two Dew propositions OD the southern aide 
of the Murchison River, viz., the Tullah and Thomaa' 
Blocks; also, the first-discovered silver·lead mine of the 
district, T. H. Farrell's old reward claim, was reopened 
under the name of the White Hawk. 

Besides these properties, which are being actively pros
pected, there have also been discovered other occurrences 
of ore at both the northern and southern ends of the Seld. 
The future of these latter discoveri"" will depend very 
largely on the su..- of the present prospecting operations. 

'During my visit to the field two freeh finds were made; 
and thia fact aerves to indicate that the district i. still 
receiving the active attention of proopectora. 

The position of Mt. Farrell-at the northern end of a 
aeriea of districts notable for their mineral wealth-i. ,,110 
such that additional intereat is attached to ita geological 
examination. 

The attempt has been made to define the featur .. com· 
mon to th_ .. veral diztricts, so that they may .. rve as 
an indication that, where they recur, proopecting work 
may reaoonably be expected to meet with reward; and 
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this portion of the results of a geological examination 
must be that which is of more permanent value and wider 
interest. Special attention haa therefore been ~iven to 
the geneeis of the lodes, the general types to which they 
conform, and their relation to the rock-formations of the 
district. 

(2) - GEOGRAPBICAL POSITION. 

Mt. Farrell is situated at the point where the M ur· 
chison and Mackintosh Riven unite to form the Pieman 
River. The latter find. its outlet to the ocean on the west
ern coast of the island. 

Measured in a direct line, the mining field i. 35 miles 
from the cout-line, and it is about 4 miles 8ast of the 
Emu Bay Railway line. . 

Mt. Farren is situated north and a few points east
ward of the main West Coast range, of which the culmin
ating peaks are known as Mts. Darwin, Jukes, Huxley, 
Owen, Lyell, Sedgewick, Tyndall, Read, and Murchison. 

The metalliferous belt of the western coast is found 
to follow closely the trend of the mountain range. The 
mining fields have therefore a meridional trend ; and 
Mt. Farrell is the most northerly of a seri.. of districts 
in which copper, gold, siiver-Iead, and zinc are represented 
by their several ores. From ita geographical position, 
therefore, the district of Mt. Farrell demands considerable 
attention. 

The only means of communication at present is by the 
Emu Bay Railway line. A horae tramway connects with 
the railway at a point 21 mil .. BOuth of Guildford J unc· 
tion. However, there is now in course of construction 
a steam tramway, which, when completed, win materially 
shorten the pr ... nt route to the Emu Bay Company's line, 
and provide a more efficient means of transport to the 
mining township. 

II.- PREVIOUS REPORTS ON THE FIELD. 
The first occasion on which an official visit was paid 

to the field was in the early part of the year 1895, when 
Mr. A. Montgomery, then Government Geologist, passed 
through the northern portion of the district, and visited 
the properties now known as the Tullibardine and the 
White Hawk Mines. 

It waa Mr. Montgomery who gave the name of Mt. 
Farrell to the " rugged rocky range" (up to that time 
unrecorded), as a tribute to the undaunted endurance of 
the pioneer prospector of the district-To H. Farrell . 

, 
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At the time of Mr. Montgomery's visit no mineral 
discoveries had been made on the slopes of Mt. Farrell 
itaelf. 

The report, therefore, of that gentleman OD the area. 
contains only his notes on the two properties above men
tioned, and some short references to the general geology 
of the district. 

In June, 1900, Mr. TweJvetrees 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 examin ..... 
tion of the geology of the area. This report, which con
tains detailed accounts of the condition of the several 
minea at that period, ia dated from the Government Geolo
giat'a 0tIi0e, on 20th December, 1900. 

The next visit paid to Mt. Farrell by a member of the 
geological aurvey staff was in March, 1904, when Mr. G. 
A. Waller made a brief examination. Mr. Waller'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 fielde of the West Coast 
range. 

Mr. Waller draws attention to the fact that at Mt. 
Farrell there are found members of the aame rock types 
as occur along the main axis of the \Vest Coast range in 
an unbroken line from Mt. Darwin northwards. He sug· 
gests that the achistoae igneous rocks of the diatrict be 
termed " porJfhyroids," after the strikingly similar schist· 
ose porpbyries of Europe. Of this matter more will be 
said later, when the rocks are treated of. 

With regard to the massive conglomerate which forms 
the main maas of the ridge of Mt. Farrell itself, Mr. 
Waller's remarks are of particular interest. This formation 
haa been studied by him in several localities on the West 
Coast, and he concludes that it should be referred to the 
base of the Upper Silurian. Formerly, it had been con
sidered that the conglomerate was of Devonian age. Of 
this, also, further mention will be made in a later portion 
of this report. 

IlI.- PHYSIOGRAPHY. 

(I)- TOPOGRAPHY. 

The topography of the area is due primarily to tbe forces 
which have tilted up the atrata to high angles, and 
eecondarily to the natural denuding . agencies which have 
de.eloped the rugged outlines of the surface. 
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The ridge known as Mt. Farrell is long and very nar
row, and owes its character to the nature of the central 
hard band of siliceous conglomerate. Thil weather-reaiet
iDg formation riaea at the top of the mountain abruptly 
from the softer rocks with which it is in contact to a 
maximum height of about 1600 feet above the junction 
of the Mackintosh and M.urchison Rivers. 

The outlines of the surrounding heights are different. 
Mt. Black, to the west, has well-rounded outlines, and the 
spurs apread out into the valleys on all sid... Mt. Mur
chison, which towers above all the surrounding country, 
shows a seri .. of abrupt cliff faces, with long-graded slopes 
stretching away on either side. 

To the west of the Mt. Farrell ridge lies a broad alluvial 
plain, which ruDS back far up the valley of the SterliDg 
River, which occupies the depression between Mt. Mur
chison and Mt. Black. Its northward continuation is the 
valley of the Mackintosh River, which join. the Murchison 
at Mt. Farrell, and floWi away westward toward. the coast 
as the Pieman River. 

Again, on the eastern side of the lit. Farrell razor
backed ridge, Ii .. a broad Rood-plain- that of the Sophia 
River- which gatbers in the waters of the White Hawk 
Creek, and joins the Mackintosh River at the northern 
extremity of Mt. Farrell. 

The M urohison River differs from these other rivers 
in that it haa cut its way right through the, conglomerate 
ridge, and now makes its way north and weat to join the 
Mackintosh a little below its junction with the Bttrling. 

The area drained by these rivera is very considerable, 
and they are never dry, although the variations in the 
amount of water passing along their channels are con· 
siderable with the seasonal changes. 

At Mt. Farrell the average river level is a little over 
100 feet below the flat surface of the button-gra .. plain 
which mark. the old level of the flood-plain. 

The region has been elevated since the establishment 
of this 8ood-plain, and the river systems are still actively 
engaged in once more cuttiDg down their bed. to the base 
level of corrosion. 

The ancient flood-plain of the Mackintosh River affords 
BOrne evidence to prove that the uplifting of the region was 
not effected by one simple movement. for there are still 
traces of two river terraces left in the undenuded river 
waah at a point a little north of the town, and west of the 
Mackintosh Mine. 

• 

• 
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On the steep banks, also, of the White 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 tbe 
particular region in question, for there are raised beaches 
at several points on the Weat Coast. At Strahan, the Ter· 
tiary beds are known to form raised beaches, and numerous 
terraces of gravel are recorded. Mr. Montgomery, in his 
report on the Corinna Goldfield in 1894, claims that these 
gravels afe of marine ori~n. However, whether of fiuvi· 
atile or marine origin, the present elevat.ed position of 
the .. gravels is indisputable proof of elevation. It may be 
that the period of this upward readjustment was Post
Tertiary, and followed upon a Tertiary subsidence. Raised 
beacbes of recent sediments have been recorded at Cox 's 
Bight by .Mr. Twelvetrees,· and it may be that some parte 
of the western portion of Tasmania are still undergoing 
elevation. 

The age of the alteration of level in the Mt. Farrell area 
is Dot 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 White Hawk Mine there are very large 
rounded boulders of granite to be _n. Th ... 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 creek beda. I noticed .. veral on the Banks of Mt. 
Swallow, 1000 feet above the level of the White Hawk 
Creek bed at the mine. 

These boulders certainly have the appearance of glacial 
erratics, but no other of the phenomena usually to be seen 
in 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 mOll

tonm'ies, dz:c. , of many other places to prove a former 
glaciation of the western highlands of Tasmania. 

Taken in conjunction with other evidence, it may be 
admitted that these rounded boulders are true glacial 
erratics, and that the region has been subjected to ice 
action, yet the topography of the area has not been 

• Report 00 Cox', Bltc"bt Tlofteld, December, 1006. 
t Royal Society otTum.nla, 1803. 
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seriously modified by such ice action. If other traces of 
glaciation were impressed upon the district they 
have since been obliterated by the action of other surface 
agencies, unless perhaps Lake Herbert represents a rock 
basin gouged out by the ice action. 

The topography, therefore, of the Mt. Farrell district as 
a whole is that of an elevated region in which the erosion 
cycle has once reached maturity, but of which the features 
are now suftering a more rapid alteration, for a oompara· 
tively recent alteration has taken place in the general1evel 
of the district, and in consequence the river systems have 
been rejuvenated. 

(2)-METEOROLOGY. 

The rainfall at Mt. Farrell is undoubtedly very heavy, 
although no statistics can be adduced to give an idea. of 
the actuallamount of precipitation. The following figures, 
taken from \Valch's Tasmanian almanacs, show the total 
rainfall for a period of 12 months at some of the principal 
points on the \V est Coast of Tasmania. 

Mt. Read is quite close to Mt. Farrell, but its elevation 
is considerably greater. 

Mt. Read 
Zeehall 
Mt. Lyell 
\\'aratah . 

Totffl Railifall b t Octobtlr to 30th St:'(Jtf'"mht!r. 

j l851t-IPOO I 19OV- l tOl 
· .. · .. · .. ··· i - . -

................ 1 101 .93 1 106.00 

.. ......... ...... 1)4'48 181'20 

................. M'OO I 00'93 

1901-1903 
77'91 
1)4 ' " 

114'63 
78'8 

~~~ 

1901-1»01 
83'61 

106'SI 
118 ' 71 
04'<8 

1906--1901 
120'95 
100'93 
117 '28 
100'4(1 

The township of Mt. Farrell is said to possesa a milder 
climate, and a drier one, than other spots on the West 
Coast, on account of its sheltered position. Nevertheless, 
the annual rainfall is considerable, and is not very evenly 
distributed. The winter and spring are said to be the 
wettest seasons, while from the middle of December until 
March fairly fine weather is prevalent. 

Of this rainfall, during the rainy seasons by far the 
greater proportion must run off the steep surface slopes to 
the rivers. The snow that caps the highest peaks lingers 
for a time, and then augments the supply of water to the 
mountain torrents. 

Some small proportion of the rainfall must be held con
tinuously by the surface mantle of soil and peaty growth. 
The so-called" button-grass" plains and slopes retain their 

• 

• 

• 
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dampness long after the rain has ceased by the action of 
this vegetable growth j otherwise, the return of the rain 
to the rivers is rapid. and the rise of a river is to be Doted 
almost instantly after the rain bas been obeerved to fall. 

This heavy rainfall on a country of steep slope must 
necessarily cause a very considerable amount of rock-waste 
to be carried away downhill to the riven, and prevent 
the ACCUmulation ;11 situ of any weathered rock-m&88e8. 
The only retarding agent tending to arrest this downhill 
movement is the dense vegetation of the district, which 
exerts a strong binding influence on the surface-mantle of 
soil ; and in the case of the button-grass growth, the whole 
of the underlying material is covered and protected from 
the denuding agents. 

On the western slopes of Mt. Farrell the whole surface
soil can be seen to be creeping downhill where sections 
of the surface-soil are exposed by the numerous trenches 
cut there. The cleavage planes of the slates, which dip 
to the west in the undisturbed ground a foot or two below 
the surface, are seen at the surface dipping to the east. 
The slate is soft and cleavable, and it has been pushed so 
far by the general soil-creep that the dip of its cleavage 
planes is inverted. 

(3)-THE EFFECT OF THE TOPOGRAPHIC FEATURES ON 

M.INING. 

Prospect tng and Exploitation.--Qn 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 
prevented the accumulation of the rich g088&DOUS material 
which often caps the silver-lead lodes of other mining fields. 
In fact the downward 8Oil-creep has in many cases 
quite covered up all traces of an out-crop, although the 
lode lies only a few feet below the present surface. 

But the creeping surface-soil forms only a very shallow 
layer, since it is removed almost as soon &s it forms, SO the 
prospector has not much overburden to remove in most 
cases when trenching for the lodes. 

The creeks cut across the country on these western lodes, 
and have therefore aided the prospecting of the main por· 
tion of the field very considerably. 

On the other hand. on the south side of the Murchison 
River, the streams, on the whole, 80w in a more north· 
erly direction as they leave the north,rn slopes of Mt. Mur
chison, and run with the strata, rather than across j yet the 
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Tullah lode was picked up in a stream flowing westward 
from the s10pee of Little Farrell. 

Both the White Hawk Mine and the Tullibardine owe 
their discovery to the existence of these natural sectioDs 
afforded by the creeks. 

The M.urchison River itself has cut across the rock~ 
formations and laid bare several occurrences of ore, both 
of lead and of copper, to which reference will be made 
later. 

Once located, the lodes have been readily exploited by 
adits driven into the sides of the mount; and these adiu, 
driven towards the central core of the mountain, are usually 
nearly at right-angl .. to the strike of the lodes. The north 
Mt. Farrell Company owes the discovery of it. "No. 1 
lode" to its lowest level adit, which intersected this 
body of ore, which does not extend upwards as far as the 
surface. In f&ct, the aid afforded to mining by the 
physical configuration of the country will be apparent 
when it is remembered that there is not a shaft on the 
field that serves for the r&ising of ore to the surface. 

Jr at"· ... pply.- The narrownees of the ridge at the top 
of Mt. Farrell, and the steepness of the s.lopes, cause one 
serious drawback. In consequence of the small area 
exposed, and the rapidity with which atmospheric moist
ure leaves the mountain sides, the rainfall, heavy though 
it is, is, on the whole, insufficient to supply the needs of 
a mining community of the size of Mt. Farrell, if depend
ence is to be put only upon the rainfall on the western 
slopes of the mount. 

At the present time there are only two concentrating 
mills on the field, and of these one is inactive. 

The North Mt. Farrell Company's mill is supplied with 
water issuing from the underground workings of its own 
mine, and the Mackintosh; but this is inconsiderable in 
amount. The supply is augmented by a pipe-line that has 
been constructed to the top of the mount to carry down 
the waters of the small lake on the aouthern crest of the 
ridge. Tbis lake is of small extent, covering only 10 acres, 
and ita catchment area is also small, 80 that the present 
demands on ito contento are all that can be met. The dry 
season of the year, for about three months after Christmas 
time, renders this lake oupply a doubtful one for a plant 
in continuous action. 

Races are cut to tap the several streams on the mount
ain side, but these, too, are apt to fail in the dry season, 
and the water from underground alone is left. 

As regards the min.. situated away from the Mt. 
Farrell ridge: On the south side of the Murchison River 

• 

• 

• 



no concentrating is being dODe at the present time. In 
the event of developments underground warranting a mill · 
ing plant, the machinery site will undoubtedly be ChooeD 
on tho banta of the river. And indeed ""1 ooncentrating 
mill of the future will need to be built Oil the river bants 
or in immediate proximity thereto. 

As regards the White Hawk and Tullibardine Pl'Opmties, 
the water·supply offers no difficulty, should operations at 
tJlt·se mines create the dema.nd. 

PQU't'T.- The configuration of the country is such that, 
were the quantity of water sufficient, all necessary 
machinery could be actuated by hydraulic power. 

The North Mt. Farrell Mine utilizes its lake supply to 
drive a 9-ioot Pelton wheel, and ~neratea thus a part of 
the power necessary for drivtng the concentrating 
machinery. The lake supply is conveyed from the syphon 
by pipes and races to the top of the ridge, and thence 
descends direct in a pipe to the mill. At present this 
pipe is not full to the top, 80 that the available head 
could Dot be ascertained. A reservoir chamber is needed 
at the top of the ridge of sucb capacity that it can carry 
enough water to maintain a full head for the two shifts 
during which the mill is running. 

The White Hawk Mine is vory favourably situated as 
regards both water1uppl'y and the available head at which 
it could b. delivered WIth small expenae, for the White 
Hawk Creek drains a large area of country and descends 
to the mine by a very steeply-graded gorge with aeveral 
waterfalls. 

IV.-GENERAL GEOLOGY. 
(I)- THE ROCK TYPES HEPBB8ENTED ON TJIII MT. 

FA.BBBLL FrKLD. 

The various rock formationa which require description 
will be treated of under three head&

(a~ The igneous rocts. 
(b The aedimentary rocts. 
(c The metamorphic rocta. 

A.- THE IGNEOUS ROCKS . 

There are several groups of igneous rocks on the field, 
each of which must be looked at separately. 

(I).- T". Porphyries and Iheir .. h,oMle •. 
The fint group to be considered i. the acid-intermediate 

series, of which 80 many different faci.. are pnl8Dt. 
Those are all gradations from the granitoid vari.ties 
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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 
typea, I feel convinced that they are to be taken together 
aa one geological group. 

Th e J{ olocry.talline Typ<8.- The track from Mt. Farrell 
along the eastern bank of the M urchi80n Ri ver 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 he 
described later. 

This syenite-Bbowing to the naked eye equidimeosionai 
constituent crystals of dark-green biotite mica and horn
blende, pink orthoclaae felspar, and the pale greenish 
felspathic mineral, with an indistinct cleavage-appears 
like a granite, but the poverty of quarts in the rock is 
plainly apparent. 

Microscopically the rock apper.rs to be a fairly normal 
syenite, altered by dynamical stresses and masked by 
reconstitution. The hornblende still remains here and 
there in idiomorphic crystals, but most of it is altered, 
and its place taken by chlorite and epidote. The same 
alterations have taken place in the case of the biotite. In 
one section I noticed a mineral which appeared to have 
been augite, but was almost wholly altered into chlorite. 

The felspars are clouded by kaolinization, and tne 
plagioclase more so than the orthoclaae. The latter has 
a faint reddish tinge in thin eections. A1s regards the 
exact member of the plagioclase series present, I was 
unable, through the decomposition of the rock, to obtain 
satisfactory extinction angles. 

Quartz is present here and there in graphic inter
growth with the orthoclase. Apatite is common in stout 
unaltered idiomorphic crystals. 

In crystallization, the plagioclase seems to have pre
ced.ed the hornblende, while the orthoclase was subsequent 
to It. 

The .crushing has subjected all the minerals to a state 
of stram, 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 " shadowy" or "wavy." 

These rocks are found in the southern and south-eastern 
portions of the ~.eld, at the Osborne Blocks, and at Kit
son's. On the Section 2940, in the name of H. J. Kelly, 
a variet.y occurs that may be termed a tnle ,:!''"anite, from 
the greater prevalence of quartz. 

• 

• 

< 
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Tlte Ft'lsitir and Porphyritic TlIpes.- 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 holocryataUine members above 
described, but to have consolidated under different physical 
conditions. By a series of chemical analyses this matter 
could be settled, hut in the meantime the question can
not be definitely decided. 

The southern portion of the field will, by reference to 
the geological map, be seen to consist very largely of th ... 
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 fel.par porphyry thllll can be traced into a quartz 
porphyry or into a fine-grained feisitic rock wherein DO 

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 j and uncrushed 
blocks of irregular lena-like ohapes occur, quite ourrounded 
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 afJord some information, since the quartz 
crystals of the rocks, which were originally unmodified 
quartz porphyriea, often reaist the weathering agentl that 
grad ually disintegrate the rest of the rock, and ao &tend 
out in relief. In thio way I found Beveral doubly·termin· 
ated quartz cryatalo left in relief on weathered faces or 
edges. 

By weathering these rocks have their appearance oon
siderably altered in most caaea. The aspect of the maaoive 
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 progreos of weathering on the 
massive rock, which haa an elaborate system of small joint 
planes developed in ib, haa produced a rude spheroidal 
structure. _ 

In some localities, notably near the mouth of No.4 tun
nel on tbe 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 haa all the appearance of a lava 
with ita vesicular caviti.. cauaed by the expansion of 
imprisoned g.... at the moment of aolidificatJon. Some 
specimens were 80 full of these cavities &8 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 sa.y, it is possible to judge whether th~ felsites and 
porphyries were true eflu6ive rocks which poured out 00 

the surface as lava ftows, or 'whether they were intrusive 
rocks which forced their way between the other rocks 
which were already formed, by the observation of tbese 
peculiarities. 

By the microscope it can be shown tbat these felspar 
porphyries. near the North Mt. Farren workings carry 
filled vesicular cavities. These are apparent on weathering 
as empty elongated SpACeS. The unweathered rocks show 
in this section these vesicles filled with calcite chlorite, and 
often a layer of chalcedonic silieL 

The v .. icl .. thus filled are considerably elongated, but 
always in one general direction. This evidence, when 
taken together with that of the pr ... nce of fragmental 
igneous rocks (to b. described later), .. ems to me to point 
with certainty to the existence of volcanic action within 
but a short time of the period of sedimentation, during 
which the slates were formed. 

None of these vesicular rocks were observed to the east 
of the slate series. They are alway. OD the western side; 
and on Section 3263 at least the igneous rock was clearly 
intrusive into the slate, for tongues of the igneous rock 
can be seeD protruding into the elate. 

Tbe ~n 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 repr ... ntatives of the plutonic 
syenites and granites, and the intrusive porphyries. 

A further sign of rapid cooling. sucb &8 would take 
place at the surface, was noticeable in the rocks close 
to the horizon of the tuB. In one thin section the micros
cope reveals a ground-maas of extremely fiDe grain. show
inr a considerable number of roughly concentric cloudy 
markinr' Tb_ are, in my opinion, caused by the pro
gre. 0 weathering along the perlitic cracb caused by 

• 

• 

• 

• 
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the rapid cooling of a rock, once glaaay, but .inee devitri-
6 •• 1-

The ochiltoee varieties of this ignooUi aeries weather to 
a grey rock with a very rough surface, especially where 
the edges of the planes of aehistosity are ""f"""d. The 
uneven hardne118 and resistance to solution are the causes 
of the rough surface, and on these weathered edges it i. 
sometimes possible to distinguish uncrushed idiomorphtc 
crystals of quartz. 

One feature of BOrne persistence, and especially notice
able wherever the schistose igneous rocks are found, i. the 
occurrence of very numerous veinleta of quartz traversing 
the members of this aeries in every directIon. The quarts 
is often coloured pink, and the vein. consist in many 
instanoea of small crystals, whose longer axes are at right. 
angles to the length of theoe numeroUl intersecting cracks. 
The width of theoe veins of .,.,.stalline and maaaive quartz 
is small, the great majority hemg under half an inch wide, 
and very seldom are veins of over an inch me~ with. The 
silica has not been deposited solely in the veins, for it has 
in many instances thoroughly impregnated the rock, and 
caused it to aaaume the character of a chert. 

This silicification, which is evidentl! of later origin than 
the rocks in which it forms 80 promment a feature, took 
place after the main crushing of the ~OD had heen 
effected. For the veinlota are uaually und18turhed in the 
aehiItoee varieties of the porphyries. It is true that there 
are several occurrences of the fracturing and contortion 
of these veins, and in some C&888 I found the quartl cry&
tals of the vein-filling deformed by a movement of the 
wall. to which they are attached. However, theoe caoes 
are exceptional. The elaborate fr..turing of the por
phyries may have heen 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. 

Microaeopically these rocks show many features of inter
est, and of value in determining their relationships. 

The maaaive porphyries display he¢ 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 moP. common in the least altered typea 
are of quartz and plagiocJaoe felapar. Orthoclaoe felspar 
is present but not common, and of the plagiocl ... oeriea 
the more acidic members are the au. commonly found. 
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Sericitization and mechanical deformation have in many 
cases made it impossible to determine the felspar which is 
present. But t,be low values for the extinction angles, 
when measured from the albitic lamellae, render it clear 
that the plagioclastic felspara are commonly of the composi. 
tion of oligoclase. Secondary albite is often present in 
small clear crystals in the reconstituted ground-mass. 

The orthoclase is more frequent where quartz is present 
in addition to the felspathic phenocrysts. 

In no cases are the felspars quite fresh, and they afe fre
quently almost completely replaced by sericite or a quartz· 
albite aggregate. 

The quartz appears sometimes with its crystal outlines 
well" developed, hut has mOfe usually suffered corrosion 
by the magma, and has its boundaries embayed. Very 
seldom is the quartz free from the" shadowy " extinction 
consequent upon a state of strain. 

Ferromagnesian minerals are rare, and never free from 
alteration; but in one specimen collected from near the 
Tullah town·side there was well defined hornblende only 
slightly chloritized. I also noticed a mineral, which may 
have been a pyroxene, present in the felspar porpbyry of 
the Langdon section. In a few slides there are chlorit
ized remains of a mineral wbich seems to have been biotite 
before its alteration. 

Epidote is common all through the series, and is usually 
to be seen in granular aggregates. 

The ~ound.mass is sometimes little altered, and is a 
fine-graIned micro-felsitic aggregate, which has corroded 
its way into the phenocrysts. 

There is no visible sign of fluxion, save for a slight tend~ 
.. ncy of the felsp~rs to arrange themselves with their 
longer axes in one general direction. The quartz pheno
crysts, being more equidimensional, do not exhibit any 
such tendency. The proportion of phenocrysts to ground· 
mass is very variable. 

The crusbed 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 in'troduced by the crushing is the 
development of a wavy banding throughout the rock. 
This closely re&ambles the fluxion structure often visible 
in this class of rocks, due to a movement of the magma 
during the process of crystallization. Here, however, the 
uncrushed types show no such fluxion structure in any of 
~tbe' thin sections prepared for, 8zaminatioD, 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, aDd the fragments drawn out into (tugt!n, 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 8ufficiently 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 caaes at leut, typical quartz porphyries 
and felspar porphyries, but rather quartz keratophyres 
and keratophyres; for there is an almost constant pre
dominance of the sodic over the potassic felspars. 

With the description given here of the rocks of Mt. Far
rell it will be interesting to compare the notes of Messrs. 
W. H. Twelvetrees and W. F . Petterd on "The Felsites 
and Asaociated Rocks of Mt. Read and Vicinity." '* 

Many of the rocks there described are identical with 
those from the Mt. Farrell diatrict-occurring, as they do, 
in one continuous belt with these. 

The crushed varieties of these keratophyres may well be 
termed " porphyroids," since they correspond in all 
respects to the rocks originally thus named in Germany. 
In fact, Professor Rosen busch, 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 duidal structure, the nearly entire 
absence of dark conotituents, the occaaional spheruJitic 

• Proc. Roy. Soc. Ta., 1898-9, pp 33-.s. 
t Ibid., p. 43. 
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forms still recognisable in their replacement products 
(quartz, albite), all point with certainty to members of 
the quartz porphyry family, and, with great probability, 
not to quartz porphry in the narrower sense, but to quartz 
keratophyre and keratophyre. . The rocks greatly 
resemble our German occurrences in Westphalia, the 
Fichtelgebirge, and Thilringen, and especially the occur· 
rence in Wales. These are the forms which in Germany 
were originally called porphyroids and ftaserporphyries." 

Mr. Waller, in his report of 1904, proposed the term 
" porphyroid " for the schistose rocks of this series. It 
has been adopted, to some degree, by the mining com
munity, but is used quite without discrimination. The 
present detailed description of the schistose porphyries 
has been given in order to ~ve a greater degree of defini· 
tion to the term" porphyrOld," and to indicate clearly the 
exact meanin~ 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 slate. form. 
the common country rock of the lodes. Associated here 
and there with the green quartz porphyries of the Osborne 
Blocks are tJPes which seen to he only variants from the 
rocks of thiS series, yet which are remarkable for the 
presence of a.ctinolite. 

One of these, from Section 2145, on tho western side of 
the Murchison River, was examined microscopically, and 
proved to be an actinolite rock. 

The actinolite showed tint. varying from pale yellow to 
pale brown and pale green. Beyond the actinolite, which 
occurs in the form of allotriomorphic crystals or radiating 
bunches, there is only scattered iron are and a sporadic 
prism or two of epidote. 

The relation of such a rock to the more acidic mem· 
bers of the series is not clear, especially &8 no information 
was to be gained from the field occurrence. It may be 
that this type is merely a more basic segregation from the 
normal magma; but such a suggeation can be little more 
than a speculation in the present state of our knowledge 
of the district. The -outerop whence the described speci· 
men was obtained was in proximity to the workings 
marked in the map. Bence it is possible that the actino
lite is due to & local alteration of the quartz felaite by the 
agency of mineral·bearing solutions. And in this con· 
nection it may be mentioned here that coarse actinolite 
accompanies the OCQUrrence of g.alena BODle distance to 
the south, on Section 2865. 

• 

• 
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The Fragmental Typu.-On the extreme western flank 
"Of Mt. Farrell, at & point near the IOUth-weotern corner of 
the northern section of the Mt. Farrell Company's leaaes, 
is a very remarkable rock, which appears to be an altered 
volcanic tuff. It i. in immediate contact with the fel.par 
porphyry which showa the vesicular cavitieo filled with citlor
ite calcite and chalcedony referred to above, but the actual 
junction could Dot be traced on account of the surface 
cover. The western continuation of this rock iB entirely 
covered by the button·gr ... plain at the foot of the mount. 

In appearance the rock is, on the whole , deep green in 
colour, but with grey and reddish blotch.. irregularly 
distributed . The varying splashes of colour are due to 
angular fragments, which are of different composition
some chalcedonic, others apparently fragmentAl of the pink· 
coloured uncrushed porphyri ... 

At the junction of the Mackintosh and Murchison 
Rivers, still further to the west, a very similar rock is 
to be seen here and there; ana the tramway cuttings 
alford section. which show that the fragmental varieties 
paeo by quite ilUl8nsible gradation. into tbe maaoive 
porphyrqid. We may look upon tbem as the fragmental 
porphyroid., or .. claoto-porphyroid .... 

With microacopic aid it i •• till more apparent that 
th_ rocks are certainly fragmental, and yet pooaoeo many 
featureo in common with the other porphyroid •. 

The felopar crystal. embedded in itAI maao are very con· 
siderably altered, with a ¥reat development of kaolin and 
epidote. In lOme the orIginal crystal is replaced by an 
albite-epidote mosaic, with mOfe or less ailica and calcite 
in addition. The interstices bet .... n th ... altered erystal. 
are filled with a mixture of chlorite, epidote, calcite, and 
kaolin. 

In one slide there was visible an angular fragment. of 
a glaaoy ~eou. rock. This piece _m. to me to alford 
certain eVIdence of the shattering of an effusive rock by 
volcanic action. . The glaoay fragment is stained pale 
brownish by decomposition, but still shows a number of 
clear microlitea possessing a straight. extinction j and it 
possesses, in addition, a well-developed perlitic structure, 
which has been accentuated by the progrees of weatbering. 

(2)- The Granite Porp"1Jf1I Of White Hawk Creek. 
The sedimentary rocks of the "hite Hawk district

aand.tone, limeotone, and pebbly grit-have interbedded 
with them a dyke rock, which is a true II mierogranite," 
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 
th.le ..... 

The rock has a feIsitic 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 pJace 
since the rock first solidified- even to the naked eye. There 
is a considerable development of chlorite, by which in some 
cases the ground-maaa, in others the felspars, are almost 
replaced by the oecondary green min.ral. 

Wh.r. undecompoeed the felspar& 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 phenocryste of 
quartz, biotite, orthoclase, and plagioclase. 

The quartz has suffered conaiderable 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 
h.xagonal plates. 

Decomposition has altered the biotite almost completely 
into chlorite-sometimes massive in form, at other times 
in tufted radiating aggregates. 

The felspars are kaoliniaed 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·m&88 th.re is finely·divided 
chlorite, which imparts the prevalent green colour to the 
rock. The definite d.termination of the felBpars is diffi· 
cult, inasmuch as their alteration leaves little more than 
bare traces of original structure in most cases. They are 
quite commonly zoned, and both single and mUltiple twin· 
ning are still recognizable. 

Whether this microgranite belongs in ongm to the 
magma which has produced the plutonic m&88 of Granite 
Tor, or whether it is another variety of the series above 
described, cannot be determined from its mode of occur
rence. 

It Ii.. in position between the two varietiea of th" 
igneous rocks, and nearer to the granite on the east. 

, 
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The great distinction between members of the two 
. groups is that the series already described all show more or 
less the effect of crustal movement. 

Yet in the White Hawk area all of the rocks are 
noticeable for a freedom from the signs of mechanical 
deformation in a district of such considerable disturbance. 

In age there is but little difference between the two 
groups of igneous rocks, so that the relative pro~ess of 
decomposition is not of value as a criterion in distInguish
ing them. 

The granite porphyry here described is quite uncrushed, 
the alterations that have been effected being simply the 
result of the work of surface agencies. 

(3)-The Gran'le 0/ Granite Tor. 

On passing up the valley of the Mackintosh to the 
northward, an examination of the river gravels shows an 
ever-increasing proportion of pebbles of a holocrystalline 
rock quite different in type from the syenitic granite above 
described as occurring with the porphyries. 

This other is a typical coara&grained acidic granite in 
most specimens. Both muscovite and biotite micas are 
usually present, but some varieties show an almost com
plete absence of biotite and abundant silvery-white mus
covite. The rock is coarser in grain. than the syenitic 
granite of the Osborne Blocks, and often carries por
phyritic crystals of orthoclase as much as an inch and a 
half in length. 

This is the rock which occurs in si tu at Granite Tor, 
and which has many features in common with all the other 
tin-bearing granites of Tasmania. Tin is reported to have 
been derived from this granite also. 

Microscopically viewed, the rock is perfectly free from 
all signs of dynamic metamorphism. 

The felsparo, hoth orthoclase and plagioclase, are in a 
fair state of preservation, and only kaolin has resulted 
from their alteration. Their crystal outtines are well 
defined, and they have clearly preceded the quartz in 
crystallization. Muscovite and biotite are abundant, and 
the latter is sometimes chloritized. 

This plutonic mass of granite appears to dip underneath 
the mica schists on its western border, and probably is 
connected in depth below the Mt. Farrell Seld with 
the other granitic outcrops of Mt. Beemskirk and the 
Meredith Range. 
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(4)-Th. Diab .... Pebble •. 
Among the pebbles which coDlltitute the beds of the 

Murchison River and tributaries are some well-rounded 
on.. of medium·grained diab..... Thill rock does not 
appear anywhere in the district i,. litu, and the pebblee 
must have travelled many miles from the eastward moUD~ 
aina by the agency of the surface-streams, and perhaps to 
some extent of glaciers. They are frequent in the pebble 
beds of the modern streams and in the older river deposit. 
intenected by present streams or exposed by mining 
operationa. 

The diabase is known to occur i" &itu at Barn Blulf and 
at the Eldon Range, from both of which waters now Sow 
westward by the valley of the Murchieon; 80 th ... pebbles 
are probably derived thence, and have reached their 
pr_nt position by the transporting agency of the steep
graded streams. 

B.- THE SEDIMENTARY ROCKS. 

( I) The Slate and ~ .. oeiattd C ..... h.d Grit and 
Conglomerate. 

These form the main sedimentary series of the central 
portion of the mining field; and although the lodes are not 
confined to the .ones in which they are found , yet the 
productive lodes at the present time are situated in th ... 
old fragmental rocks. . 

There are all gradationa--from the conglomerates, against 
which the harder and maaaive conglomerate of the central 
ridge of Mt. Farrell abuts, to the fine-grained slates 
further to the west. The grain is coarser on the eastern 
side of the belt than on the western. 

The coarae varieties are eaaily ~iaed by their 
rounded pebbles of quartz, many of which have reeisted 
the crushing forces. Some of the pebbles are drawn out 
into" ey .. ," and the whole rock atrncture is altered. The 
crushed grits of fain intermediate between that of the 
conglomerates an the true slatee are at timee very diffi· 
cult to distingui.h from the porphyroid, eopecially from 
the more markedly ochistose varietieo of the latter. 

All varieti.. of this seriea ahow unmistakable signs 
of cruBhing, and the attendant reorganiaation of their 
contents, 10 that they cleave readil,T into Sakea. The CO&rIe 
kind. part in roughly parallel d,rectioDl, "hile those of 
finer grain show a clean slaty cleavage for the most part. 

• 
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At a few pointe in the nei~hbourhood of fracture-planes 
there has been an impregnation with ailica, and the alates 
become bard, massive, and non-cleavable. 

Where mining operations have penetrated th_ slates 
and exposed them it can be easily seen that there haa 
been considerable alteration of both the structure and 
com position in the immediate vicinity of the lodes. The 
No.4 tunnel of the North Mt. Farrell Mine haa penetrated 
the altered zone, and runs far into the unaltered slate 
beyond. This latter at this place is a dark cleavable slate 
with fine-grained iron pyrites along the parting-planes. I 
could Dot 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 linea of parting 
often appear intricately folded, fractured, and overthrust. 
Th_ phenomena indicate that much of the str ... which 
produced the fractures now filled with ore must have been 
of the nature of compreBBioD. 

The majority of the rocks of thie seri.. are dark in 
colour, but there are some &llll<>Ciated Iighlrcoloured rocks 
which, in my opinion, are to be claaaed with them. 

To the west of .the lode-bearing alatea in the Mt. FarreU, 
North Mt. Farrell, and Mackintosh areu iI a Darrow strip 
of this pale clay schist or slate. The belt i. distinguished 
from the ordinary slate in the geological map and section 
herewith. 

At the North Mt. FarreU Mine there it a .arrow belt of 
the dark alate .tiU further to the westward; but in this 
case, as in aU other visible sections ·a1ong this belt, there 
appears to have been some degree of mo .. emont between 
the light and dark alatea at their contact. The relation 
between the two is therefore not definitely certain on the 
evidence available. The persistence of the belt wiIJ be 
seen by reference to the map to be remarkable. I traced 
it northward as far as the Maclrintosh 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
Iibardine copper property, where it is obvioualy inter
laminated WIth the dark alatea on either side. 
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In the South Murchisou section the eastern tunnel has 
been driven in a pale-coloured slate of a somewhat similar 
appearance. HeTe the pale slate is interlamioated w1,th 
the darker, the junction being visible at the mouth of the 
adit. Between the ordinary dark slate and the paler 
variety there is DO unconformity nor any plane of separa
tion. The colour changes abruptly, and the slaty cleavage 
becomes I ... well marked. 

The rock from the Mt. Farrell Mine was sectioned, and 
shows a number of small quartz granules strung out in 
wavy lines, and between them undulating bands of seri
cite and kaolin. 

A specimen from the South Murchison section was also 
examined microscopically. It showed an even more homo
genous texture. The sericitic banda are 80 fine as to be 
nothing more than strings., Calcite has made its way in 
along the plan .. marked by the strings of sericite, and 
forms eyes here and there. 

With regard to the structural f""turea 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 .. rious 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 maj' ority of inatan.... In fact, it is an 
extremely difticu t matter OD tbia field to determine the 
dip of th ... sediment&, when tho bed. are considered as a 
whole. The mining operationa have given ODe or two 
exposures of the divisional lines between the members of 
the alate series and between the porphyroid and the slate ; 
but in all such caaes there baa apparently been some 
degree of movement between the two rocka in contact, and 
the passage of meteoric water along th... planes baa 
maaked the relationships of the rocks. In auch caaeo as 
were open to obeervation the dip of the rocka seemed to 
be to the westward, and at an angle of from 6QO to 700. 

At the 90uth Murchison Mine the contact line between 
the pale and dark alate is nearly vertical, but inclining 
·to the west. 

The planee of schistosity dip alm08t always to the west, 
but there are great local contortions of these rocka, both 
near the lode fracturea and in the unproductive IOn .. ; 
for instance, above the workings of the Farrell Blocka, on 
Section 2397, the plan .. of sehiotoaity strike north-w .. ! 



and SQuth-east, whereas their normal strike throughout t be 
field is parallel w the main axis of the Mt. Farrell 
ridge. 

(2) TIlt' MalJlJiv e ("onglornaot e 0/ th e Mt. Farrell Ridge. 

The core of the Mt. Farrell ridge is a rock which in 
its typical development is a coarse conglomerate, but 
with which are interbedded finer·grained sandstones, or 
even shales. These rocks are obviously all members of 
one great period of sedimentation, and must be treated of 
wgether. 

The conglomerate is usually of a pinkish colour, and 
almost wholly quartzose in composition. The pebbles con· 
sist of all varieties of quartz-massive, banded, and chaI
cedonic- and of a quartz achist or quartaite ",hist. Tbis 
latter achist is nearly all quartz, with very little pal .. 
coloured mica, and the layers of mica are often contorted . 

The cementing medium in the conglomerate is also 
siliceous, and usually very small in amount when com
pared with the large bulk of the rock that i. composed 
of the pebbles. The aandewnee allO are almost wholly 
of silica, and are stained red by oxide of iron. 

The strike of the bede is practically the strike of the 
mountain ridge, but it varies widely at one point near the 
fault-plane which traveraes Section 2196. 

The bedding·planes are not decipherable where the 
massive form is met with, and neither strike nor dip 
can be ascert&i.ned; but the coarser type paasea over 
abruptly inw the finer, and the structural relations 
become visible. There io a band of the finer-grained aand
owne running the length of the mountain, from the lOuth 
end to the fault-plane, almost on the very centre-line of 
the ridge; and on the eastern alopee, wwarde the valley 
of the Sophia River, the finer-grained Bedimenta can be 
seen outcropping here and there through the butwn-gr_. 

The southern end of Mt. Farrell abows a great local 
thickening of the conglomerate, and a IOnth-eaat .pur of 
the mountain, which extends along the eutern bank of 
the Murchison River, is wholly of conglomerate and ita 
80680Ciated Randstcme. 

The Murchison River breako __ the conglomerate 
at the lOuthern end of the mOUDt, and on the 
lOuth sid. of the river the aame bode are w be _n &8 on 
the nOI·thern; and "Little Farrell, .. &8 the portion IOnth 
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of the MurchisoD River is called, has the same general 
.. pect as the larger part on the other lide of the river. 

Viewed from the top of the southern end of the mount 
proper, the structure of Little Farrell i. plainly visible. The 
same massive beds of coarse conglomerate are apparent, with 
the interbedded sandstone, but the finer-grained varieties 
of the eastern slopes of Mt. Farrell are not seen on the 
southern side of the river. 

The structural features presented by the rocks of this 
aeries are of some interest, as they &88ist considerably in 
explaining the .tructure and geological history of the 
district. 

The strike of the main series of beds varies from N. 50 
W. at the aouth end of the mount to N. 100 
W. above the Farrell Blocks trenches; and approaching 
the fault-plane, whose strike line has a bearing of 1120, 
the strike of the finer bed. is continually making toward • 
the westward, till it bean N. 450 W. Northward, beyond 
the fault-plane, the .trike is N. H)O E. 

At the southern end of the mount, where the spur runs 
out in a south-euterly direction, the .trike-Iines follow the 
.pur round till their bearing is N. 300 W. 

The dip of the beds which form the ridge of the mount, 
above the chief mining centre of the field, i. practically 
900, and as the ridge passes southwarda this vertical struc. 
ture of the main beds is preserved. 

The finer-grained bed. on the eutern faU of the mount 
are mostly covered by button'grass, but appear to dip to 
the west. 

P&aaing northwards, the main series of conglomerates 
acquire an inclination to the eastward as the fault on 
Section 2796 is approached, and on the sonth lide of the 
fault dip e&8t at 800 . Acrose the fracture-plane the 
Itructure is different. The more westerly members of the 
conglomerate series lie at an angle of 300 with the hori. 
son, while the e&atern bed., from the centre of the ridge 
eastwarde, di p east at 700. 

The change of dip i~ abrupt, and I think it i. due, 
Dot to a movement of the crust alter the formation of 
the whole aerie., but to a tilting of the region during 
the prOC8l8 of sedimentation. . 

The main fault that interaecte the seri .. i. a dip'fault, 
and its effect can be clearly _n from Inn .. ' track along 
the foot of the mount&in on the .. eotern lide. 

The weathering of the bent strata and the breaking..,ff 
of block. of rock · &ero88 the joints and hedding.plane. 
make. the sediments, when viewed from the track, appear 
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to dip east on the west of the ridge at the south side of 
the fault gorge, and lower down on the same cliff faces to 
dip to the westward. However, the writer's observations 
showed that the dip was ah"ays to the east, or rather north
east. 

The conglomerate series rests unconformably upon the 
complex of slates, porphyries, and porpbyroids, with u 
unconformity between the two formatioDs. The beat 
position for observing this contact is from the south end 
of Mt. Farren, and looking aeross the gorge of the Mur
chison River at the cliff section exposed OD the southern 
!lide. 

Th:e vertical beds of coarse conglomerate on the western 
boundary of the aeries abut directly against the crushed 
conglomerate, which is the coarsest facies of the older 
crushed sedimenta. The divisional line is very sharply 
defined, and the older conglomerate has ita planes of schist
osity dipping away to the west at an angle of about 700. 
The conglomerates are seen to continue right dowD 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 .. 
they approach the river seem to bend slightly and dip 
a little to the east. The inaccessibility of this portion 
of the mountain on the north side of the gorge prevented 
me from verifying this distant observation at closer 
quarters. 

The conglomerate certainly comes right down to the river 
at this point, but the vut amount of boulders which have 
been broken away by the surface agents of decay and dis
integration completely hide the actual contact of the con
glomerate and the adjacent rocks at low level.. For the 
h&rd silicevo.lS fragments broken away from the mountain 
crest do not euily d!sintegrate to form fine rock waste 
that can be borne away by the riven, and accumulate 
at lhe foot of the gorge as a jumble of angular block. of 
all shapes and sizes. 

From the point where the river cuts through it, the 
conglomerate thins out on the south side, and disappears 
altogether not far to the east of the Tullah property_ 

At the northern extremity of the mount the same diftl
culty is experienced in finding the relations of the con
glomerate to the rocks on which it rests, for the frag
mental blocks conceal the junction. 

The mountain seems to be split in two at its northern 
end by a strike fault. I could not find the actual fractur&
line, for the cov~r 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 
ODe 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 can· 
glomerate here seems to have been separated from the 
eastern by a fault. If 80, . the fault has the elleet of pro
ducing an increasing downthrow of the displaced portion as 
we go north. No trace of the split is to be found lOuth· 
wards, and the conglomerate is, on both aidea of the gap 
at the north extremity of the mountain, of the moat mas
sive type, 80 that the bedding-planes cannot be dis. 
tinguished. 

The conglomerate blulfs weather to bold, bare, rounded 
knobe, and support no vegetation. The button-graaa haa 
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 oisee of the conglomerate occur along 
the valleys of the Mackintoeh and Murchison Rivers. 
Th ... are, for the moat part, jll8t blocks which bave 
reached their present position by the relative lowering of 
the reat of the region by the action of the rivera. 

However, I noticed BOrne large boulders, notably some 
of several tons weight near the Farrell Biding, diatrib
uted here and there at all altitudes throughout the di .. 
trict. 

In a region whose river systems have been continually 
undergoing modification, these blocks may have reached 
their present places by river action, but there remains the 
possibility of comparatively recent glaciation to account 
for the distribution of th ... as errati ... 

This conglomerate is similar in character to that which 
forms a capping on 80 many of the West Coast mountains; 
and in all probability the 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 
deformation and surface degradation. 

Witb regard to the origin of the conglolJlerate at Mt. 
Farrell , there are several points of interest to be con~ 
sidered. 

It haa been stated that the maaaive type consists almost 
absolutely of well-rounded pebbles of quartz, and that 
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these are considerable in bulk when compared with the
interstitial sand and cement. 

This uniformity in the composition of the pebbles, their 
general uniformity of size by the sorting-out of the finer 
material, the considerable regularity of the stratification 
along the original strike·line---all these argue for a local 
derivation by the action of the sea. 

Contrast with them the pebbl ... beds forming at the 
present time in the channels of the Murchison and Mack· 
intosh Rivers, and these featUres, especially the uniformity 
of size and composition of the pebbles, will be the more 
apparent. 

The absence of pebbles of the porphyries and syenite 
seems remarkable, for the conglomerate admittedly over· 
lies the complex of slates and porphyries uncomformably, 
80 that these latter might well be expected to have con
tributed towards its bulk. 

The quartzite and quartz schist pebbles seem to have 
undoubtedly been derived from the great masses of these 
rocks on the eastern side of the valley of the Sophia. 

One is inclined to suppose that a tilting of the region 
took plac~ at the time of the formation of the conglomerate 
which brought the sea-level to a line at the base of these 
quartzites, and below which the slates and porphyries 
were so far submerged as to be beyond the range of wave 
action. I am not aware of the nature of the rock forma
tions which lie east of the quartzites, other than the 
mica schists (to be mentioned later) and the granite of 
Granite Tor. 

Whatever be the mode of the origin of the conglomer
ate, there have been some changes since its formation. 
The tilting referred to above, and the fracturing of it, are 
subsequent; and in addition to these major movements, 
there has been a minute shattering of the whole series, and 
a later infiltration of silica. The whole of the formation 
is characterized by a complex of sma.Il intersecting vein
lets of silica, which often cut through the pebbles and 
cementing matter as well, and the matrix seems to be 
rendered more dense by a siliceous impregnation. 

With the silica is a certain amount of specular hematite. 
In spite of some rumours to the effect that galena was 
present, the only metallic mineral I found was this hema
tite. 

At. the level of the track passing through the gorge 
cut by the Murchison River, at the south end of the mount 
proper, there seems to be a tendency for the conglomerate 
to assume a schistose habit. 
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This is no doubt due to the streoses 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 hlock, and supports also the observations 
made from Little Farrell with regard to the structure of 
the series as a whole. 

(3)-1 Ike Jf hitt Hawk Sandstones and L;mestone. 

The 'Vhite 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 bou,ndary of 
the central \'Ii hite Hawk Ie.... The strike is about 100 
east of north. 

These beds proved fossiliferous at a point north-west of 
the original outcrop of are 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 In di8S0lving 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. 
sol?tion along bedding-planes. 

• 
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Their influence on the mining has 80 far not been 
serious, for the work done baa been at. lIballow depths. The 
White Hawk Creek, at the mine, is running on the lime
stone just at ita 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 weet of the miDe aIao 
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 sand. and a course pehbly grit. Portions 
of the formation, especially on ita lower side, have been 
silicified into quartzites. 

The thickneaa of the whole aeries is only from 130 to 150 
feet, but &8 the slope of the eastern side of the creek gorge 
almost coincides with the dip of the rook the thickness 
appears to be much greater. 

Fossils were obtained from this horizon allO, and with 
the othen from the upper sanrlstone were submitted to 
Mr. Etheridge, whose remarks Me: -

" I have examined the specimens referred to in your 
letter. and although very poor impressions, I believe them 
to be as follows :-

"(a) Sandstone below White Hawk limestone con
tqios impressions of one of the varieties of 
Rhynchonella boreali', Schlotheim, a well
known and widely-spread Silurian apecies. 

" (b) Sandstone above White Hawk limestone con· 
tains many impressions of the brachiopod I 
have from time to time identified from Tu
manian strata as RAlIflChonelia capax, Con
rad, and named var. meridionali" and still 
believe to represent that species. In America 
it is one of the foseils characteristic of the 
Hudson River Group." 

&0 the age of this sedimentary seri .. 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 aediment&-the 
pebbly grit referred to above--are on the extreme east 
of the series where the formations rest against the granite 
porphyry. This feature is in harmony with the relatioo
ship of the older crushed .. dimenta-a1ate and crushed 
conglomerate to the structure of the district. 
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Further, the still more noticeable feature of these 
reeks that distinguishes them from the other rocks of the 
district is the freedom from the signa of intense crusbing. 

While it is true that the small area here considered has 
not yielded to the intense crushing to the same degree 
a8 the rocks to the west and BOutb·west, the series must 
have had & very great pressure to withstand; for to the 
west lie the slates and porphyroids, that bear witness to 
dynamical stresses in the immediate neighbourhood. 

The whole block of country of which these strata form 
but a portion may have aucoessfully withstood the cruBtal 
movemenl, and though the rocks have been tilted their 
particles may not have been forced over each other and 
drawn out in lel1888. The nature of the rocks is such that 
the crushing str ..... could have left but little traces; yet 
the block may have been part of the •. foreland " against 
which the crushing of the other rocks has taken place. 

But even so, the proximity of the highly altered rocks 
to the west makes one reflect further on the remarkable 
preservation of the original characters. 

In my opinion the simplicity of the chemica} 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 aee 
a chemical composition of marked simplicity aa against 
the equally marked complexity of the constitution of the 
igneous rocks. 

Mention has already been made of the fact that all the 
member. of the syenite-felspar porphyry seri.. are pr<r 
bably very closely related in chemical composition, although 
their texture and mineral constitution varies continually . 
And these variations are beyond doubt due to varying physi
cal condition. imposed upon the diJferent 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 porphyroida. 

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 crystal1ize and form a crystalline 
limestone, but no furtber change can result. 

• 



31 

(4)- TIt< River GrU't,e/ •. 
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 be~rs strong resemb
lance to that forming in the flatter reaches of tbe rivers 
now. Th. broad plain that li.s 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 ~he 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 small terraces on the White 
Hawk Creek which were formed of river gravel. 

C.-THE METAMORPHIC ROCKS . 

The alterations that have been effected by regional 
metamorphism in the rocks of both sedimentary and 
igneous origin have already been described in dealing with 
those grou ps. 

There remain only some types whose unaltered state is 
now not so clear that we can trace the netture 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 
examination of this outer fringe, but it may be well to 
-record the observations that were made. 



Ascending the north-western spur of M.t. Swallow, which 
rises from the White Hawk Creek at the mine (see the 
sketched locality plan), the granite porphyry becomes .. 
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 east is considerable-about 2 
miles. The only mineral contents of this belt with which 
I met were a small blow of hematite on the Mole Creek 
track, on the north·west side of Mt. Swallow, and a little 
disseminated arsenical pyrites further south. 

Following the Mole Creek track eastwards the quartzite 
gives way on the eastern side to a broad belt of rock, 
which becomes more and more micaceous. Bands of the 
almost pure quartzite recur, but the rock here is normally 
a mica schist. which in some places becomes 80 fine in 
grain 88 to resemble a normal slate. These mica schists 
are quartz-hiotote-muscovite aggregates, and show some 
local contortion of the bands. The planes of schistosity 
usually dip west. 

Thi. rock continues right up to the acid granite of 
Granite Tor, and seems to overlap the granite at the con
tact. Southwards from Mt. Swallow the 1I0le Creek 
track passes over the same quartzites and quartzite schists, 
and the bare bluffs on the eastern walls of the valley of 
the Sophia River are of the same material. 

The granite porphyry is met with on the track a good 
deal further east than the White Hawk occurrence, and 
the quartz mica schists also seem further east. On the 
present visit I was unable to determine whether the strike 
takes a south-easterly bend on passing south, or whether 
the granite porphyry widens on its southward continua
tion, or whether & dip-fault has displaced the series. 

The only other occurrence of similar rock types in the 
field is at a point between the White Hawk Mine and tbe 
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 ridgeo are very steep, and are 
covered witb disintegrated blocks of this quartzite. This 
boundary suggests that there i. a fault-plane striking 
north and south, but the button.gl'&8I completely covers 
all tbe surrounding country. To the east Ii .. the upper 
sandstone of the Wbite Hawk aeries, and 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)- TIlE GENltRAL SEQUENCE OP EVENTS LEADING TO TBE 

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 Stdimentafion.-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 p ...... ge from a conglomerate on the 
east through grits to the al_ on the west seems 
to indicate a gradual submergence of an old basin. The 
old floor on which these sediments were laid down is not 
now recognisable; unless it be the quartzites and mica 
schists which outcrop on the eastern side of the valley of 
the Sophia River. 

A1J regards the age of the alatea, it can hardly be fiud 
as yet. Lithologically their resemblance to the Dundas 
slates is marked. Tbese latter are f088iliferous. and of 
Ordovician age. But at Mt. Farrell DO fossils have been 
recognised in this formation. 

The slates may quite possibly have been contemporaneous 
wfth the sediments of the White Hawk area, now known 
from fossil evidence to be Silurian. 

2. The Intru.ion 0/ thr Old" Igneou. 1I0ck •. -While it 
may be that these rocks are, in part at least, older than the 
alates, 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, felapar 
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 tbe 
volcanic members. The suggestion at once presents itself 
that we may have here the various phues of a great intru
sion of igneous material, of which the portion which 
remained far below the surface solidified and formed the 
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holocrystalline syenites. Portion may have spread later· 
ally in the form of .ills through the slates, and another 
portion again may bave reached tbe surface to fonn lava· 
Bows and volcanic tuft's. 

It is certainly possible that the intercalated sheets o[ 
porphyroid were contemporaneous lava flows; but some of 
them are certainly intrusive, and some also are effusive. 

At leaat two horizons o[ the fragmental type of por· 
phyroid were detected--one near the main road of the 
Tullah township, and one at the junction of the Mackin· 
tosh and Murchison Rivers. The great thickn ... of the 
porphyroid to the west o[ the slate appears to be due to a 
great succession of lava flows. 

The relations of these igneous rocks to the slates will 
always be somewhat obscure, on account of the subsequent 
alteration. There are very few visible outcrops of the 
junction lines, and the distinction between the two groups 
is sometimes very difficult in the field. ' 

If this hypothesis be correct-and there are no dis· 
crepancics between the evidence afforded by either the 
igneous rocks or the associated sediments- the eastern por~ 
tion of the field, now at the level of the surface, must have 
been deeply buried. The coarser sediments of the slate 
series would th us be the lowest beds of that series, and the 
Byenites typical plutonic rocks. 

3. The lnr'er,;on 01 these Rork, lu/ort' the Formation 0/ 
the later CO/Jg/onurflte.-The newer conglomerate and its 
associated finer~grained sediments ahow a marked struc
tural contrast to the older sediments on which they lie 
unconformably. The eastern beds in the newer conglomer~ 
ate are the finer, and the western beds are coarser. And 
the appearance presented by the conglomerate as a whole 
gives the impression that the western beds were the first 
formed of that series. This being so. the whole of the 
pre-existing formations must have been completely inverted 
by folding. If the igneous rocks are, as considered by the 
writer, older than the conglomerate. they must have shared 
in the [olding. 

In this tremendous crumpling of the crust a very con
siderable degree o[ schistosity must have been developed 
in the folded rocks, and at a date prior to the formation 
of the newer conglomerate. 

This folding may have produced tbe fractures whicb 
have later served as circulation channels for the metal
liferous solutions. 

• 

• 

• 
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4. Tht. Formation 01 tile .:Y f'u'e,. Conglomt.ratt..-Follow. 
ing upon the I_entioned folding of the region came the 
submergence of the area and the formation of the con. 
glomerate (and the sa.ndstonea of the sa.me seriee). 

The submergence may have been such that moat, if not 
all, the igneous rocks were below the reach of wave action, 
and if so the ahsence of pebbles of these rock. would be 
accounted for. 

The age of this rock formation i. considered by Mr. G. 
A. Waller to be Upper Silurian.* He refers the red con
glomerates of the West Coast to the baoe of the Upper 
Silurian, since the fOll8iliferous strata of the Upper 
Silurian period reet conformably on them at Zeehan. t 
Also on Mt. Juk .. the sa.ndstones interbedded with thc 
conglomerate contain Upper Silurian foesil remains.t 

There are sediments of Upper Silurian age in the White 
Hawk area of the Mt. Farrell district; but their relation 
to the massive conglomerate of the mountain is not yet 
known. 

During the formation of the conglomerate and its accom
panying aandstones 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 weltern. The 
eastern beds dip towards the weotern, but there ill 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, &8 might have been expected 
if a fold were present. 

South of the fault which traverses Section 2796 the dip 
of the eastern beds is less easily recognised, on account of 
the cever of button-grass on the east side of the ridge. 

5. The Folding 01 the Rl'gion in Lntt' Silurian OT 

J)f'r'o"wll Timl'.-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 !>It. Farrell. 

A great fracture occurred during or after this folding, 
and is marked by the fault plane near the northern extrem . 

• n. A. Walltlr: U Report on th .. MI. Fa,.,..11 Mioln.r D IIlnl'f," 1904, 
pJI.2 to 6. 

t Ibid., p. 4. : Ihill., p. 6. 
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it.y of the mount. And the rocks south of the fracture 
plane have beeu pushed to a higher angle than those to the 
north of it. 

This crustal movement would undoubtedly cause the 
development of a schistose structure throughout the region, 
and all rocks of greater age than this period would be 
affected by it. The conglomerate appears but little affected. 
The slates and igneous rocks, which may bave already, &8 

explained above, been rendered schistose, would have their 
schisto .. character still further intensified. The direction 
of the strike of the planes of schistosity in general con
forms to the axial strike of the mountain, altbough local 
variations do occur. 

At this period, if not at a still earlier date, the shales 
became slates. The pebbles of the older conglomerate were 
drawn out, and a schistose mantle formed round the fel
sitie rocks. The holocrystalline rocks, too, were crushed, 
but tbe signs are less apparent. 

Accompanying the minute crushing there may have been 
developed at this period some at leaat of the fractures, 
which later became impregnated with metallic ores. The 
siliceous rocks of the mountain, the conglomerate and 
sandstone, are fractured in all directions, and are 
recemented by a later infiltration of silica. 

The sedimentary rocks of the White JIawk 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. r/'f Intrusion 01 the Devonian Oranit, 0/ Granite 
Tor.- The plutonic mass of granite at Granite Tor 
intruded at a date later than the crushing of the older 
rocks of the district. It is a granite which is distinctly 
more acidic in composition than the members of the older 
igneous series. But still mOTe 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 Mt. 
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 agents of denu
dation have laid bare portion of a huge granitic mass which 
possesses in depth unbroken continuity. 

We do know of the outcrop of an entirely similar granite 
at several other points, n.mely at Cox's Bight, Heems· 
kirk, the Meredith Range. Hampshire Hills, and the Dove 

• 
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River. Moreover, at 'the Renison Bell Mine, near Rose
bery-a. locality intermediate between the points where the 
granite outcrops-there are tourmaline-bearing quartz 
porphyry dykes. In the same neighbourhood, at the Col.· 
brook Mine, there occur the borosilicate minerals axinite, 
datolite, and danburite. These occurrences both point to 
the existence of the granitic mass below the surface. For 
the tourmaline quartz porphyry dykes are the apophyses 
of such a mass, and the borosilicates are beyond doubt the 
result of the reaction on the country rock of the boric 
emanations given off from a cooling granitic magma. 

From thie it appears that the Mt. Farrell district is 
underlaid in depth by the granite which appears to the east 
at Granite Tor and to the west at the Meredith Range and 
Heemskirk. And the existence of the mica schists lapping 
over the granite all the sides of Granite Tor supports this 
view. For these mica schists appear to be sediments of 
varying grain altered by contact metamorphism, and the 
granite dips under them where I investigated the junction 
of the two rocks on the western flanlu of Granite Tor. 

The period of the intrusion of this deeJ>-seated. m&88 of 
granite, which has certainly liberated the mineralizers and 
given rise to the are deposits at the localities abovenamed, 
must ha.ve been later than the Upper Silurian and previous 
to the Permo-Carboniferous. 

In deciding this matter of age, it is necessary to regard 
the various outcrops of this uncrushed granite as outcrops 
of a single geological unit. For my part, I consider that 
we are justified in doing so. The evidence regarding the 
age is conclusive, and may be briefly cited under three 
heads*. 

(1) The rocks of greater age than the Upper Silurian 
are folded. and t;endered schistose by the dis
turbance of the region. The granite in question 
is free from such foliation. 

(2). The granite is known to be intrusive into the 
ultra basic igneous rocks of the gabbro, 
pyroxenite, and serpentine types at Trial 
Harbour. j'bese ultrabuic rocks are intrusive 
into the upper Silurian strata at Heazlewood 
and Zeeban. The granite and gabbro may po&
sibly be two extremes of ditlerentiation of one 
original magma; and the granitic veins in the 

See G. A. Waller: U Report on tbe ZeehaD SlInr-Leatl MlOing 
FI .. ld, 1004," p.p. 11 and 12. 
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serpentine may be the result of final stag .. in 
the consolidation of the one main mass. How
ever, even if this is so, the gabbro-granite 
magma has intruded into strata known from 
fossil evidence to be of Upper Silurian age. 
Also, the granite intrudes into the peculiar 
sandstone, which haa been called the "pipe
stem" or If furoid " sandstone, at the Dove 
River, and the River Forth, in the Middlesex 
distriet. 

(3) On the other hand, the granite is not intrusive 
into the Permo-Carboniferous ~trat&, but 
exiete 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 obaerved to feat 
upon the denuded surface of the granite. 

7. Th e l',riOO 0/ the Deposition 0/ the Or ... - After the 
main period of crushing of the country rocks of the field 
came the filling of the fissuree, which were either already 
prepared for the impregnation by the previous crushing, 
or were superinduced upon the crushed rocks by later 
stresses. We know that this filling of the fiaur .. was of 
later date than the crushing, as we find fragments of the 
crushed rocks cemented into the uncrushed lode matter. 
Yet by this statement it is not intended to convey the 
impression that all movement had ceased at the time of 
the filling of the fissures. For it will be seen later that 
the lodes themselves show signs of movements which have 
brecciated their metallic contents. 

The filling of the fissures must have taken place at more 
than one period, for there seem to be two distinct types 
of vein-stuft'. 

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 distriet, and a fresh set of 
fr&eturea resulted. Some of these cut &cr088 the original 
quartz-fiUed fi88ures, .. may be _q, in the section exposed 
by the open-cut of the North Mt. 1I'arrell MiDe. It i. to 
this later filling, with ite prevalent gangue of iron carbon
ate, that the produetive lodes are due. 

The age of the fi .. ure-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 that m.... It is now • firmly established f&et th.t tho 

• 
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later stages of the consolidation of a deep-seated mass of 
granitic composition are accompanied by the emission of 
highly heated vapours, which, under such conditions of 
high temperature and preeaure, have the power of holding 
in solution metallic compounds. 

On their expulsion from the igneo~ rock, and during 
their ascent into the upper regions of the earth's crust, 
they experience a fall of temperature and preasure which 
eventually suffice to cause precipitation of the metallic 
contents in the channels which are serving at the time to 
carry the vapours or solutions upwards. 

It is, I believe, to the Devonian granite that we must 
'ook for the immediate 8OU~ of the metallic compounds 
of the Mt. Farrell district ; and the age of the impregna. 
tion is therefore that of the final stages of the granitic 
iotruaion. 

8. Th e Et'fniB 3ubuqufnt to t/u, }'ormation 0/ the 
Lod<8.- The events of later date than the vein-filling, 
which have modified the geology of the district, are two 
in number :-

(1) Further movement. have taken place between the 
already fractured segments of the crust. These 
readjuatments have modified the otructure of 
the lodes themselves, Bince the former 6uures 
have remained. planes of weakn.eea, and the 
strains have been relieVed by thair reopening 
and the differential movements of the walls. 

(2) Surface agencies have operated on the region, and 
carried away much material, and deposited the 
river alluvials. These agencies have not been 
uninterrupted by movements of deep-seated 
origin, for we find the older river flats cut into 
by the warping of the region Binee their forma
tion, with the consequent revival of the cor
rosive power of the streams. 

V.- ECONOMIC GEOLOGY. 

(I)-THE RELATION OF THE ORE-BODIES TO THE SEVERAL 
RoCK TYPES. 

When anyone single mining property on the Mt. Far
rell . field is considered apart from the surrounding leases 
it may appear that the ore-hodies are reatri<ted to a cer. 
tain lithological group. 

In other words, the nature of the country rock may 
appear to have infiuen"l'd the lode in the several particu-
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lars 0'£ width, mineral composition, richness. or even posi
tion. 

It is a matter of most vital importance to the field that 
this matter should be carefuJly considered. 

The guidance of the present development work on the 
mines is Dot 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,be examin'ation of these known facta it i. 
absolutely necessary to regard the field as a whole . . The 
several properties are dealt with separately in a later part 
of this report, and their particular features noted. At ~ 
present the matter of the lode phenomena exhibited by 
the field as a whole will be discuesed, and the change. in 
the composition and structure of anyone single lode at 
different points along its course taken into consideration j 
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 i yet it is owing to an exaggeration of the value 
of local phenomena, and the attempt to make these of 
general application. that no little energy and capital have 
been fruitlessly e.pended on the Mt. Farrell field. 

It is an old--established view held by many mining men 
that the metallic contents of ore deposita have a genetic 
relationship to the country rocklj with which they are 
associated. 

The practical &Spect of this statement means that if 
the country rock, which i. usually of great extent as com
pared with the lodes enclosed in it, and easily found, be 
sufficiently diligently searched. the pouibilities of the di ... 
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 i. 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-hodi .. 
are thus thought to be merely the metallic conten'" of their 
country rocks gathered together in a concentrated form. 

And there are many occurrences of the metallic ores 
that lend colour to this view. and which will lead the 

• 
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prospector astray unless he IS careful to distinguish 
between the great classes of the country rocks enclosing 
within their boundaries the metallic minera)s sought by 
the miner. viz.: -

(a) The country rock which is part and parcel of the 
same rock·mass from which the ores also have 
been derived, i.e., which has certain definite 
genetic relationships with the ores. 

(b) The country rock which has had fissures formed 
in it by the action of internal or external 
causes, or which has from the time of its forma
tion held certain cavities which may act in 
the same way as superimposed fissures. 

These cavities, in this class of associated 
country rocks, supply only the empty place for 
the lode-filling, which is introduced from with· 
out in solution. These solutions are now gener
ally admitted to be ascending hot solutions 
similar to those which appear at the surface 
in volcanic regions, or which have been tapped 
by mining opere.tions. 

That they derive their aqueous content, their 
heat, and the metallic salts in solution from 
some deeply seated igneous rock is now also 
admitted by most mining geologists. 

The deposition of the metallic ores in the 
cavities through which these solutions circu· 
late on their ascent, is due to definite physical 
and chemical laws; the chief causes of precipi
tation being the decrease of the temperature 
of the solutions in their ascent, and the lessen
ing of the pressure to which they are suhjected. 

(r) The 'country rock which has has held disseminated 
through its mass a certain small proportion 
of some metallic compound, and from which 
meteoric waters have leached out the metallic 
content, once widely disseminated, and have 
redeposited it in more concentrated form in 
the larger cavities or fissures. 

When once the prospector has realised that th .... several 
-classes exist, he must learn to interpret the phenomena of 
the field with which he is concerned, and to decide the class 
to which the ore deposits of the district belong ; for the 
,genesis of the lodes is the most important point to be 
decided whe~ future operations are being planned. 



I 
I 

t , 

Applying the above generalities to the caae of the Mt. 
Farrell lodes and their surroundings : The relationship 
cannot be that of the first claM above mentioned, in that 
we find lodes, whoae general similarity will be indicated 
later, occur in rocks of widely different origin, viz. , the 
slates which are undoubted sedimenta, and the porphyries 
or their derived schistose types which are certainly of 
igneous origin. 

Although the occw rences of tin and some other ores, 
and perhaps even some silver·lead ores, are of this charac
ter, the lodes of Mt. Farrell cannot po88ibly be considered 
to bear this rela.tionship to the rocks within which they 
are contained. 

It remains then to decide between the other two types. 
The criteria by which we are able to judge wbetber the 

lode·material WAS introduced from without, or whether 
it waa ga.thered together from within the enclosing rock
mass, are several. 

Of greatest importance for this purpoae are a series of 
exact analyses to determine the amount and distribution 
01 the metals in the countrY" rock, and the state in which 
they exist tbere ; that i8 to say, whether tbe metal is pre
sent uncombined, or in combination with sulphur, or as a. 
constituent of the rock·forming silicates. This work has 
not been attempted with regard to the field in question ; 
but extremely valuable and laborioU8 chemical work has 
been performed on other mining fields, from which general 
conclusions have been drawn. 

The great majority of metalliferous lodes may, by the 
application of these methods, be shown to owe their 
metallic content to the introduction of the material from 
sources outside of the immediately enclosing rocks. This 
is a general statement that is applicable to moat ore vein&:, 
aDd the so-called H lateral secretion " theory cannot be 
made applicable to more than very few mineral occur· 
rences. 

In tbe disproving of the views of tbe helievers in lateral 
secretion, the most elaborate work that haa been done was 
performed at Freiberg, whose lodes offer several points of 
similarity in composition to thoaa of Mt. Farrell. 

In making the above general statements it is assumed 
tbat the lodes of Mt. Farrell do not differ as regarda 
origin from thoaa of other similar mining fielda. 

There are certain other features preaanted by the lod .. 
and tbe country rocks which point to their mutual 
independence. . 

, 
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Lodes of the same cbaracter, possibly even different 
portiona of the same lode, are found to occur in hoth the 
massive felapar porphyry and the achiatooe porphyroid on 
the south aide of the Murchison River. Whether the lode 
that ia now being prospected by the Thom&8' Blocks Com· 
pany e"tendo northward into the slate belt io not deter· 
mined 80 far. If it does, the example taken becomes atill 
more instructive. and proves, for that part of the district 
at laut, that lodes are not restricted to the igneous rock 
and ita derived schist. 

We know, for the morc northerly part of the field , that 
the productive lode of the Murchison River Mine is in 
the porphyroid, and thole of the North Mt. Farrell 
mines are in the slate. 

It is true that in the case of the Murchison River Mine 
the ' presence of the porphyroid seerna to be neceasary for 
the ."iatence of the lode. This io one of the C&Bea which 
call. for further inveatigation. 

In a later portion of thio report it "ill be seen that the 
Murchison River lode is ODe the strike of which varies 
conaiderably from that of the other lod .. of the field, and 
the courae of which cuta obliquely &CI'OI8 a narrow belt 
of porphyroid encloeed within the slate. The productive 
lOne in the lode is restricted, &8 far &8 h&8 yet been deter· 
mined by mining operations, to the lODe which io enclosed 
between walla of porphyroid. The lode-fiesure extendo 
beyond the porphyroid band on hoth the northern and 
southern .ide; but it haa obviousl}' pinched at each end, 
and the .mall amount of pr08pectmg work done in th ... 
two diractions haa not yet disclosed an ore body of suffi· 
cient ai .. to be payable. 

Yet the lode-cbannel is continuous, and galena is villible 
on its track, as well &8 the siderite which 80 commonly 
accompanies the lead ore on thio field, . 

With regard to these phenomena, the writer io atrongly 
of the opinion that the e:riatenoe of the broad ore-ahoot 
in the porphyroid and the relatively narrow track of the 
ore in the slate is due, not to the difterence in compoai. 
tion between the two rocks, but to the dilference in the 
behaviour of th ... rocks when they were subjected to the 
atrains which reeulted in the fi .. ure now traoeahle by ita 
ore-filling and the development of characteriatic minerals 
along ita course. 

The .. are no two rock-m&88OI of the earth', ernst which 
can be expected to behave in e",act.\y the &llDe way under 
strains .ufticient to ~uee defOl1D&tion; and in thi. 
case the physical dlllrimilarity between the two rocks 
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is considerable. The porpbyroid at this spot is 
a very massive type, with few of the markedly schistose 
characters. It appears to have broken, under the deform
ing s:tresses, along a plane, in the same way as a brittle 
object might break .f submitted to such treatment. 

But in the case of the slate. the trace of fracture. though 
quite distinct, is not c1ean cut as in the porpbyroid; it is 
rather a fracture zone. Moreover J the two walls of tbe 
fracture appear to be different in the two rocks where 
the lode is in porphyroid; the alteration of the country 
rock and its impregnation with the lode-matter is slight 
and the wall is clean. On the other hand, the alate carries 
the lode-material disseminated through it beyond the 
actual fracture. 

All this evidence points to the fracture having been 
one of actual displacement when it was formed in the 
porphyroid, and to its having been a " distributive" break 
in the slate; that is to say, although the total result may 
have been the same, the single fracture has its place 
taken by an elaborate system of min ute dislocations. 
This fracturing was of prior date to the utilization of the 
cavities by the metalliferous solutions. 

The nature of the fractures has undoubtedly had a 
great influence in governing the distribution of the circu4 

lating metal.bearing solutions; but beyond this the influ· 
ence of the country has not been eJlective in the control 
of ore-deposition. 

Another case that calls for investigation, &8 it seems to 
have given ria. to a belief that change of country has 
been accompanied by change of the lode-Slling, i. that of 
the copper lode exposed by trenches on the northern sec
tion of the Mackintosh Ie ...... 

This occurrence of copper is situated in the narrow belt 
of pale-coloured clay schist very cloee to the .late bound
ary. Now, in the same mining section in 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 1Cm.t lies a little to the .. est of the lodes, so 
that the imp ...... ion is given that the lead lod .. are pre
&ent in the slate and the eopper in the clay achiBt. 

I regret that no work bas beeD dODe to try and expose 
the geological structure between the two occurrences men· 
tioned. Still I am of the lirm belief that they are both 
on one and the same lode-finure, and that thi. lode-chan· 
nel traverses at a very smal1 angle the junction4 Hne 
between the clay schist and the .late. 

• 
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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. 

AB regards the change of composition of the lode·filling 
with the change of country, the alteration is peither so 
abrupt nor so considerable as is general1y thought. 

All through the field there is present, in CODstant ass0-
ciation with the galena, a certain amount of copper pyrites. 
In all the mines it is noticeable, and at times is found in 
considerable bunches, even in a mine 80 free from other 
metallic minerals than galena as the North Mt. Farrell. 

The same variation in the lode-filling is noticeable with 
respect to other minerals, namely, in the distribution of 
zinc-blende and the antimonial ores. 

The inference to be drawn from these local concentra.
tions of one or other of the metallic minerals is that from 
point to point along one lode-channel or along the general 
line of fissuring in the district there have been variations 
in the relative proportions of the different metallic ele
menta present in the solutions which have brought the ores 
into the fissures ; and these variations have occurred 
during the primary filling of the fissures, and are not 
secondary phenomena caused by the leacbing-out from the 
lodes of one or more other mineral constituents. for the 
variations are noticeable where the lodes aTe perfectly 
free from all signs of weathering, leaching, or secondary 
deposition. 

The common feature shared by both the copper and lead 
deposits on the Mackintosh northern section is the develop
ment of siderite as a gangue mineral. This fact affords 
additional evidence that the mineral-bearing solutions in 
each case 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
west corner of the Farrell Blocks section. north and 
adjoining the Mackintosh property, there is a 10de-forDJa
t ion which I take to be the continuation of this same 
series, and in which both galena and copper pyrites occur. 
Here the lead content seems to be once more a88erting 
itself, and is noticeable further north on the Fa.rrell 
Blocks property, and in the section, No. 2909, further north. 

Again, it should be pointed out here that in the case 
of the prospecting work that has been done on the Tulli· 
bardine property a few miles further north, the same alter
nations of lead and copper orea are to be found; and 
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.orne parts of this area show both lead and copper occur
ring together. 

Where the two metals aeem moat cleanly aeparated from 
each other on the Tullibardine Ie ... , the country rock is the 
same-the pale clay schist. 

With this evidence of actual facta of occurrence before 
us, the control of the country rock on the lode-filling can 
be hardly appreciable, as regarda primary ore-depoaition; 
and the Mt. Farrell district doee not show any feature 
which is not open to question in favour of the interrela
tion of the lodee and the walla enclooing them. 

Before leaving ·this subject there remains the question 
as to whether the ailver content of tho galena in the White 
Hawk Mine is all'ected 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 n:pected OD account of the presence of limestone, and 
parts of the Zeehan field were mentioned as all'ording 
similar instances. 

This haa been recorded by Mr. Waller, in his report on 
the Zeehan field (page 17). 

It i. a queetion which requireo a good deal of detailed 
inveetigation 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 progreee of weathering may 
alone account for a relative unpoveriahment in silver. 

There is no doubt but that tho silver content of the 
ore would be removed more rapidly than the lead by 
oxidation and leaching; and I have aeen _ys of the 
White Hawk galena which are of normal tenor. Whether 
th... show the average value of the ore remains to be 
seen. At leaat lOme of the ore is not below the average of 
the field, and it may prove that the low valu .. obtained 
from the g088&D8 are due to weathering; and in limestone 
country it is well known that oxidation proceeda to a 
very much greater depth than in other rocD 1_ perme
able to meteoric water. 

(2)-Tss OaB BODIBB OF MT. FARBJ:LL. 
It is found that metallic ores are almost invariably dis

covered grouped together in certain definite lIIIOCiatioDl 
with each other, and with certain characteriotic gangue 
minerall. Theee constant &88OCiationa give a few well
defined paragenotic groupe or lode typeo. And the lod .. 
-of Mt. Farrell . .,hilo dill'ering among themaely .. , conform 
lItrikingly to .orne of the .. ell-known lode typoo. 

• 

• 

, 

• 
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A.-LJt.\D ORES. 

The Spalh,e Lead Or ... 

Beck defin .. this type in the following word.' :-
" In this class the gangue conaiats .... ntially of the car· 

bonates, calcspar, brownapar, rhodocbrosite, siderite, and 
quartz. The ore minerals are argentiferoUB galena, argent
iferous sphalerite, and less often, pyrite, marcasite, tetra
hedrite, both with and without silver, together with high· 
grade silver ores, especially ruby silver and argentite . 

.. The structure is usually imperfect, and but seldom 
well branded. The ore minerals frequently occur sprinkled 
through the gangue." 

It is to this type that the main producing lod .. of the 
district belong. The lod .. that have heen worked on the 
Mackintosh property, the North Mt. Farrell and the Mt. 
Farrell leases, all conform closely to the type. 

The only feature in which these lodes differ at all from 
the description of the general type i. thio-that there i. 
uniformly preeent in the lead ores a certain amount of 
copper pyntes, and more of the copper than the iron 
pyrites. 

This copper pyrites is sometimes very prominent in 
bunches, but usually occurs &8 .mall irregular blebs scat
tered through the lode. 

On the south aide of the Murchison River the same 
general lode type is the char&eteristic one, and the ore 
of Thomas' Blocks shows the features best. 

The Tullah Mine exhibit.. a difference of lode-structure 
that may seem to mask its mineral composition, but the 
same lode type i. undoubtedly represented. 

To the north of the main productive area, the type 
again recurs where the lead is found on the Tullibardine 
property. 

With regard to the gangue mineral. that are associated 
with the galena the carbonates are practically always 
strongly predominant. (Reference i. being made here to 
the lead lodes, not to the barren siliceous quartz reefs.) 

There i. usually a littJe silica either restricted to a cer· 
tain zone or in irregular veinleta and bunches in tbe 
gangue. 

The carbonate mineral is usually siderite, but ininor 
amounts of calcite, dolomite, and intermediate varieties 
like ankerite also occur . 

• Weed'" lranlladoD: "The Nata"" of Ore De~" Vol. I., p. 143. 



48 

These carbonates containing less iron are noticeably 
present where the enclosing walls are freer from iron, 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 tine-blende is not such an 
important mineral as in the sulphidic ore of the Mur
chison River Mine. 

Of the antimonial ores there seems to be a very irregu
lar distribution. They occur rather in pocket& 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 .. uIe. 
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 beeD informed that ruby silver ore has been seen 
at various times in small amount on several of the mines, 
but did not meet with any specimens during my examina· 
tion of the field. 

At Thomas' Blocks there occurs, in addition to the 
carbonates, a small amount of white and purplish fluorite 
on the walls of the lode. 

• Weed'" translation : "Tb. NatuNo( Ore Depoeita," Vol. 1'1 pp. ts5 
and '186. 

• 
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clean pocket of barytes. The ore also carries gold in 
small amount. 

Other Occurrence~ 01 Lead Ore$. 

Here and there, on the south-eastern portion of the field 
are occurrences of galena associated with chalcopyrite, and 
no traces of walls are visible. The country rock is chlorit
ized quartz keratophyre or quartz felsite, a.nd the ore 
occurs as sc:ttered blebs in the rock . 

These deposits, as far as can at present be determined, 
do not seem likely to produce much ore. 

Yet another type of occurrence is to be seen on the 
slopes of Mt. Murchison, on Section No. 2865, where the 
galena is associated with barytes and actinolite, together 
with calcite and quartz. 

This may possibly correspond to the type of veins called 
by Beck the' barytic lead veins."* 

" In this class of veins," according to Beck, " the gangue 
consists of predominant barite, with fluorspar and quartz 
or jasper, besides calcspar. These minerals are generally 
intergrown in a remarkably thin-banded structure. The 
barite especially occurs in finely-crystalline crusts (calc
barite) ; the fluorspar in diverse tints, but mainly green 
and yellow. The ore minerals, which either form thin 
crusts or appear sprinkled through. the gangue, consist of 
argentiferous galena. often developed in large flakes , 
pyrite and marcasite; also zinc-blende, copper 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. 

The gangue is a mixture of quartz and barite, and iron 
pyrites is associated with the galena. Coarse columnar 
actinolite is associated with the gangue on the borders 
of the metalliferous area; but there is far too little 
done on the work to determine anything more than the 
presence of the minerals mentioned. 

The other occurrence of lead ore is that between Kit
son 's workings and ' t-his last-described deposit. The galena 
occurs as fine duat-like particles in a very pure barytes. 
There is no sign of an economically valuable lead 
deposit here. The barite is treated of in a later portion 
of this report . 

• Wepd's translation: "The Nature of Ore Deposits," Vol. I., p. 258. 
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B.-COPPER OUES. 

The Cupri/erofl,I Velm, 
The most considerable amount of copper present on the 

Mt. Farrell field is found in veins of a rather strange type, 
to which 80me reference has been already made. 

In the opinion of the writer, they are cloooly 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 ."atom. 

Both quartzoee and spathic copper ores are well.known 
types found in many parts of the world. The occurrences 
at Mt. Farrell resemble to soJ:lle extent the spatbic ores 
descri bed by Beck in th... terms' :-

II The gangue of these veins includes some quartz, but 
often conaiata chiefly, and sometimes entirely, of various 
carbonates, particularly ironspar, as well &8 calcspar and 
dolomite. 

" Barite is very commOD, and is at times &ecom panied 
by 8uonpar. The ore minerals are chalcopyrite, bornite, 
glance, tetrahedrite, and pyrite. Cobalt and nick.1 oroo 
and vanoUi other orea: also occur as accesaory miDerals." 

This description applies to parte of tho cupriferous 
bodies at Mt. Farrell ; but the usual gangue is almoot 
wbolly quartz with small stringen of carbonate, and the. 
primary ore is almost .always, if not always, chalcopyrite. 

I f the views atated above are correct, viii., that these 
copper occurrences are local variationa from a IOmewhat 
similar lead type, the gangue i. apt to become very much 
more siliceous where the copper ia pre.ent. 

Both the Mackintosh and the Tullibardine ores are 
strikingly similar, and are of this character: In imme
diate proximity to each, galena is to be seen, both alone 
and in asaociation with the copper pyrites. 

Unfortunately, both properties are but little developed , 
and· future operations will afford much more information 
on this subject. 

The Di .. eminated Ore 01 the South-ealtern SectionR. 

The Osborne Blocks and tho more southerly eection8 
ahow several minor occurrences 01 ore which do not appear 
to be fillings of the usual types of fissures. They eeem 
rather to be len ... of ore diseeminated through the some
what altered country rock . 

• Weed'. tranllat1on: "The Nature of Ore Dtopotitl," Vol. I., p. U6. 
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One such occurrence on the Osborne Blocks IS In imme-
diate proximity to a large blow of bematite; but whether 
the two have one origin it is impossible to say. 

In these cases the copper ore is almoat always chalco
pyrite. Some bornite is present at times, and fine specks 
and facings of galena are usually .... ociated with the cop
per. Thea. 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.--L....ORE DEPOSITS OTHER THAN THOSE OF LE.\D AND COPPER. 

Between Kittson's workings, in the section now charted 
in the name of L. Jolly, and the two 40·acre aectiom, there 
ia a very well defined reef of almost pure barite, which 
_rna to oocupy a fillUre of considerable length. 

Its possible value &8 a lOuroo of aalts of barium i. dealt 
with later. 

At Kittaon'. workings, Section 2829, there are several 
small veins running in all directions, which contain & 

mixture of iron and copper pyrites, with some specular 
iron are. In addition, at one spot there is a fair qua~
tity of native bismuth and a small amount of a steel-grey 
sulphide of copper, lead, bismuth, and antimony- probably 
lillianite. 

Some rich silver ore is stated to ha.ve come from this 
lJpot. The mineral containing it could not be detected in 
the worldnp at the time of my visit. 

In mentioning other ores it is well to remember that 
tin ore bas been recovered from the granite of Granite 
Tor not far from the White Hawk Mine. 

D.- THE QUARTZ REEFS. 

There are some well-defined barren quartz reefs at Me 
Farrell which have caused much waste of time, energy, 
and capital on the part of prospectors. 

By' very many on the field they are &till regarded as 
possible sources of lead ore, and this idea is well shown in 
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the term " main lode ., applied to oue (If 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 lilt. 
Farrell Mine from the north, the most striking feature 
is the clean-cut inter&ection of the quartz by the lead ore 
bodies. The " horses " of mullock left .~anding, in the 
exploitation of the ore, are belts of slate traversed by very 
numerous veins of quartz, which dip rather flatly to the 
west. These veins seem to be part of a more massive 
body of quartz, which is seen at the surface in more solid 
form a little further north (at the north end of the open. 
cut). This body of quartz is typical of the others on the 
field and here at least is intersected at a sma1l angle by 
the lead ore veins. 

The quartz reefs heing older, we may well expect thein 
where fractured to be traversed by the lead ores, and to 
contain lead ores where thiB later impregnation haB taken 
place. . 

This is we1l shown in the case of the Mt. Farrell Mine, 
with its rich shoQts of ore enclosed in quartz. For on tbJS 
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 fact! that are 
certain are-that the ore is entirely surrounded by quartz; 
that other line. of empty vugh. occur- empty, because 
the ascending solutions had no access to them from 
below-and tht.t where the lead ore ocean siderite is 
always visible. whereas the quartz away from the galena-

• 
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siderite veinlet8 is quite barren, and contains ollly uodi· 
gested fragments of alate. 

The same phenomena are exhibited by similar quartz 
reefs in slate on the sections lOuth·west of Thomas' Blocks 
lOuth of the Murchioon River. 

The fractures which have admitted the filling of quartz 
have remained, perhaps, still llanee of weakness; and 
during 8uboequent fi88uring an impregnation a fracture 
parallel with the original ODe, or even coincident with it, 
has formed and been filled. But the o ..... filling ia 
of & totally different type to the quartz impregnation, 
and the characteristic mineral of the later invasion of 
materia) is the carbonate of iron. 

Whether the minute fizsuring of the porphyroid and 
felapar porphyry previously mentioned is a part of the 
phenomena of, and simultaneous with, the filling of the 
larger fiasures with quartz is Dot certain from the evi
denoe gathered. However, on the Tullah Mine and at the 
ungdon .the silicified igueous rock has been refractured 
and penetrated by metal·bearing veinleta ; and thia impreg. 
natioD show lOme close resemblan~ to tp8 secondary 
filling of the bodies of quartz. The felapar porphyry has 
preserved more of its character during silicification than 
the slate ; for the quartz reefs seem to have almost com· 
pletely replaoed the slate, and only small fragments of 
the latter remain bere and there embedded in the solid 
quartz. 

E.- THE IRON OllBS. 

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 creet in association with the quartz 
veinleta. 

There i. on the north·western flank of Little Farren & 

considerable mass of the older achiatoee conglomerate 
almost completely replaoed by & compact red hematite. 

Other very maaaive outcrops -r.pear in the chloritised 
quartz keratophyre and quartz .IBite of the Oaborne 
Blocks; and yet another similar to th_ is the porphy
roid on the northern slope of lit. Murchison, in Section 
3070. 

So the impreguation of iron ore ia of I.ter date th .... 
the alteration of the porphyriee, and perhaps of I.ter 
date than the conglomerate of the mountain ridge. It is 
oertainly younger than the latter if tile imP ...... t.iOD or 
all the rocks has been simultaneous. 



(3)- THE DISTRIBUTION OF ORE IN THE LoDEa. 

The internal structure of all the lodes of the field is in 
most cases very complex, and the ore minerall share in 
the complexity. 

At times there is a distinct banding of the veins, and 
usually the several bands are parallel to tb. gen.ral direc. 
tion of tb. lode. Th. c1.an hand·picked .• fints " are 
obtain.d from tbese portions of the lodes. But anyone 
lod. will often shoVl botb the band.d structure and a 
brecciated structure as well lD the same face j and the 
ore in this crush.d portion is usually ocattered through the 
gangue, and the mixture conatitutea the average 
U seconds," 

When banded there is not a noticeable alternation of 
ore and gangue. It is rather a parall.1 arrangement of 
galena of varying grain in the majority of c..... In no 
~ did I oboerv. a aeparation of gal.na from b1.nde in 
the banded portions of a spathic vein. 

The galena in the pyritic vein of the Murchison Rivei' 
MiDe is partly &8 clean banded ore, which is sometimes 
.... 11 over a foot wide, and part is distributed through 
the other sulphides. 

In the Mackintosh southern oection, where J . Geddes 
is working, the clean ore forms ~ series of overlapping 
len ... on the footwall. 

Th. fahl-or. is irregularly distributed through the 
lodes, even in thOle where it seems more common. 

The copper veina ahow an even more patchy distribution 
of the metal through the gangue in the &mall faces 
.zpoaed by preoent workings. 

In the North Mt. Farr.1I Min., of which the work. 
ings are the only considerable ODes on the field, there 
... med to be no definite pitch of the richer shoots of ore. 

Th.re are undoubtedly shoots, for the lod .. fracture 
often is traceable by a seam of pug and the dev.lopment 
of lid.rite on one or both sides in the slate country 
beyond the point ... here 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 . 

• fC Payable on .. b dUleult to deADfI "'I' tb .. mla... It _7 .... ftMOIt
ably IIiItfd to be on of •• ch lfNde thet hm 11 to 16 tOBl" on will 
ri" 1 tGo of plena eonceatra&e., i~., with • width of lode 01 ".,.. 8 
to 8 reet. 

• 

• 
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The way in which the rich patch .. of 6nt-cl ... ore cut 
out abruptly ia remarkable in thia mine. From visit to 
visit each faco aho ... oo"';derable changeo, both in the 
t",tal amount of ore and the proportion of 6nto. 

In my opinion, the preoence of the rich hand. and 
pocket. of ore ia due mainly to the atructure of the main 
and lubaidiary fractures in the country rock, and the 
degree of acCOlB to th... fractures that has been aflor\led 
to the mineralizing solutions. 

In the MurchilOn River Mine this structural peculiarity 
(referred to above in discuasmg the influence of country) 
is 80 pronounced that the whole of the payable ore is in 
one great shoot ~ncloaed between porphyroid walls, while 
the fracture continu .. beyond on either side. In this 
caae the shoot ia pitching 80uthwards at an angle of 550 • 

With regard to other variationa in the ore, there haa 
already been mention made of the change from a lead 
to a copper· bearing type along the line of the Mt. Farrell
North Mt. Farrell-Mackintoeh fr~."ut. I feel confident 
that thia ia one continuous fracture ayatom, that el<tends 
right to the Mackintosh River, although jto mineral .har
actor a1ten. 

Variations pf the ore in a vertical direction cannot be 
said to have been proved by preoent workings. There is 
apparently no sign of a progreoaive impoverishment of the 
lodes, nor of the galena being repl..,... by other sulphid ... 
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-gr ... plain. Still, 
the lowest workings show no visible falling..aft in the 
amount of first-cl&ss ore, even if the &88&y returns of the 
finto average a1ightly poorer. 

The Langdon Mine shoWl a very abrupt paasaga of 
galena into almost pure resin blende in a very sbort ver
tical depth, but the workings are very amall, and no 
generalisation oould be made applicahle to the diatrict from 
this occurrence alone. Moreover, future operations might 
reveal at this spot a return of the predominance of lead 
orea over zinc. 

(4)- TRE STRUCTURE OF THE LODES . 
F,,,ure Y ein • . 

The majority of the lod .. of the Mt. Farrell district 
are what are commonly known as 6l1l1re-veina. The term 
ia uaed here in a purelr general BOnae •• The ,,:atnre of the 
fi1hng. whether metalhferou8 or not, 11 not lmplied, nor 
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the maDDer of the filling, nor the &Ji\ount of actual filling 
and the proportion of ore due to metasomatic replacement. 

It is merely implied that the veina have, on the whole, 
a tabular form. and that their preaent location ia governed 
by the existence of pre-existing fracturea, which have 
served as circulation channels to the ore-bearing solutions. 
Th...., channels have been chooen by the vein.forming aolu. 
tiona as affording the easiest path to regions of lower 
pressure. 

The Huure veins of Mt. FarreH are in no case single 
simple ones which fill one clean fracture. 

The fracture systems are usuaHy 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 80 with 
regard to the Murchison River Mine and the lOuth work. 
ings (J. Geddes' tribute) on the Mackintoeh le_. 

And the main fracture itaelf ia generally rather com. 
plicated, conaiating of the actual plane of separation 
and the crushed .zone of country alongside. Tbia crushed 
."ne is usually crumpled and contorted to a high degree, 
and the metallic minerals, galena and blende, together 
with the siderite, quartz, and remnants or crushed slate, 

,make up the main bulk of aecond-cla88 ore. 
Slickenaiding i8 usually to be seen on the walls of the 

main fracture, and indicates a relative movement between 
the walla in a vertical direction. The main fracture 
usually has a certain amount of pug. 

A. regards the origin of the fractures, little information 
can be ascertained yet. The slate in the neighbourhood 
is much contorted, and overthrust 'aulta can be seen on 
a small scale; yet how far compr.monal foroM ha ... con. 
tributed to the actual fracturing ia bard to .. y. 

The fi88urea, once formed and filled with ore, laave cer. 
taioly reopaned in some pI"""". and the forther move. 
menta have roeulted in the brecciation of the lodes. This 
lode material of brecciated galena and quart. with pug 
ia well shown on the No.2 level of the North Mt. Farrell 
Mine at the extreme north end of the workings, where the 
BOft wet puggy ore run. in on the drive. 

The "sheeted zones JJ or "lode formations" which Catty 
the ore in the Tullah Mine and the Tullibardine are sim,. 
lar, save that the fractore isa distributive one rather than 
limple. A broad belt of tlte country Bullen limultaneoua. 

·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 to determine at the time of my visit. 

The galena in the quartz of the Mt. Farrell Mine forms 
ina sense a fissure vein of lead ore. It is, however, rather 
ditJerent from the other cases in that there have been two 
distinct period. of filling. The fint period W&8 character· 
ized by an absence of metallic OTaB, and partial cavities, or 
<I vugbs " were left in the quartz then introduced. Some 
of these cavities, of which the directions and dimensions 
varied a little, were in continuity with each other. They 
were al80 continuously connected with the fractures by 
which the metallic ores were introduced at a later date; 
so that, while the lea.d ores are, in the main, deposited in a 
separate syatem of fractures, the older fractures have also 
served as loci for the deposition. 

The ore in the Mt. Fa.rrell Mine has been deposited in 
the heart of the quartz body. On the 80uthern aection of 
the Mackintoah Ie ... (J. Geddes· trihute) the quartz form. 
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 BUb

sidiary fractures which lead from the main fracture are 
all on the hanging·wall (western) side of the lodes. 

Dislfmtnat~d Or~'. 

The disseminations of copper pyrites and galena show 
no structural chara.cteristics at all. In one case, near the 
Osborne Blocks' cage, the joints in the chloritized quartz 
felsite cut across the ore, and are clearly of later date. 
The primary ore does not follow any visible divisional 
plane or cavity in the rock. 

(5) THE STRIKE AND DIP OF THE LoDES. 

There appear to have been several main directions of 
fractllrlDg of the crust in the district: -

(I) The main lode-line. which extend. from the Mt. 
Farrell Mine northward. through the North 
Mt. Farrell and Mackintoah .. ctiona, and the 
Farrell BlocD. The trend of the fracture ii, 
on the whole, a few degr ... (go) eut of north; 
and the dip is between 600 and 700 to the 
westward. 

(2) The Central Farrell and Murchl80D ~tended 
(North Murchiaon) Minea are situated on a 
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fracture system which trends almost due north 
and lOuth, or & degree or two to the west of 
north. The dip is west 6()O-7()O. 

The Murchison River lode bean N. 280 E. , and 
thus offers a sharp contrast to the others. It is 
practically a vertical lode. 

On the BOuth 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. 
Thomaa' Bloeks lod .. strike about 250 W. of 
N. The Tnllah lode strikes 80 W. of N. at the 
surface. Foy's lode, Dear Kittson'., &trikes 
N. 210 W. 

The Langdon Mine, to the west of the Tullah 
town-eite, is remarkable in that the lode there 
strikes due eaat and west. The dip i. to the 
north. 

The northern occurrences at the Tullibardine 
are very difficult to judge &8 regarda Itrike, but 
the prevalent direction of the fractuno _ms to 
be east of north about 2()o. 

Witb regard to these characters there are a few points 
of further interest. 

The striking feature of the whole system of fracturing 
i. the ahrupt change of strike in the case of the Langdon 
Mine. The existence of an east-and-west fracture in 

connection with a north-and-south series in this district 
would not appear remarkable. Here, however, the east. 
and-west fracture alone appears. There are certainly in 
the immediate vicinity a few. very small fractures running 
at different angles, but no north·and·80uth series is visible. 
The presence of such a fracture system may yet be proved. 
and its presence seema quite probable from the general 
structure of the rest of the district. 

In the Mt. Farrell Mine the BOuth workinge on the west
ern lode show a remarkable aeries of changes in the strike. 
From the main adit the lode-channel is driven on for i 45 
feet on a bearing of 230 . The next 50 feet of driving 
bave a bearing of 90. Then the lode resumes almost the 
old course, and is followed for 25 feet on & bearing of 
N. 250 E. Here & split occun, and the western irive 
ber.ra 250 for another 50 feet. The two portiona reunite 
and continue for 100 feet on a bearing of 260 ; and then 

• 

• 
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the lode again returns to ita former course of 90 , along 
which 125 feet of driving haa been done. 

There seems, theD, to be two main directions to the 
coune of the lode-go and 250 ; and the reason for this 
lies {'robably in the fact that the .Iate haa a <ii,tinct 
" gram." Some part of the break runs with the grain and 
some portion acr088 it. 

• j, A Text·buok ofJllaeralogy." EditJOD 1800, p. 466. 
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~88d to include a large number of alteration producte, 
especially of iolite; also spodumene, nephelite, ecapolite, 
felapar, and other minerals. In compoaition, .... ntially 
a hydrous silicate of aluminium and potaaaium. corre
lponding more or less closely to muscovite, of which it is 
probably to be regarded &8 a m&l8iv8, compact variety, 
usually very impure from the admixture of clay and other 
substances. " 

The dark-coloured slates are Dot visibly altered ill 
this way. No microscopic examination bas been made to 
find whether the alteration haa heen 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 aericite, t but this is materially augmented. and 
a yellow to green waxy product reeulta. 

This is to be aeon on the Mackintosh and Farrell Blocks 
aections, &8 well &8 with both the lead aDd copper veins 
of the Tullibardine; in fact, wherever the lodes traverse 
this clay schist. 

The porphyroid Bulen 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 .till .hows the idiomorphic and 
embayed quartz phenocrysts, but almcet the whole of the 
rest of the rock has been replaced by the pinitic ' aggre
gate. 

The same i. true to a I ... degree of the country rock 
enclosed in the lode-formation of the Tullah Mine. 

This is the type of alteration which has heen termed 
If serici tization." 

Yet another alteration bas taken place in the case of 
the disseminations of lead aJJ,d 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 tho 
minute cracks, and has bodily displaced the igneous rook 
as well. The invasion of quartz i. gradual, and there are 
no clearly defined lin .. between the unaltered and altered 
quartz felsite.. 

t Yib nlpriJ, p. H. 

• 

.. 
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(7) - THE SECONDARY ALTljRATION OF THE LoDES. 

Oue 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 lodea~ 

The outcrops, where they aTe visible, are covered with 
& very thi~ rusty coat, which shows a little very little-
lead sulphate or carbonate. I 

As a ql1e, the outcrops are only laid hare in the stream 
beds. On the other portions of the hill-slopes the soil
creep brings a cover of the country rock from higher up 
the slope, till the lode outcrop is completely hidden. 

So any oxidise:1 crust that could form would tend to 
join the surface material on its downhill path , and the 
conditions necessary for the accumulation of a gOBsan have 
not existed since the present physiographic cycle began. 

A few ironstained lumps of ore with a core of galena can 
be still picked up in the creek beds, but no gossans are to 
be found of any value or extent. Even the pyritic mass 
of the Murchison River Mine has a very small capping 
of gossan 

Lead carbonate is practically not to be seeD. 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 bit. 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 containing t he 
vughs filled with lead ore has arrested the downhill creep 
of the ore, and the result is that secondary processes have 
thilre been operative. The unfilled vughs have assisted by 
enabling an active circulation of surface waters to attack 
the upper portions of the deposit. Some of the contents 
of this upper portion have been leached out, carried down
wards, and redeposited at lower levels. The lead is rede
posited in the form of octahedral crystals of galena, 
whereas the first-formed ore is invariably cubic in form. 

The octahedral galena is found either deposited upon 
the cubical metal in the heart of vughs, or embedded &8 

fairly-perfect crystals in a greenish kaolin occurring in 
pockets along the borders of the primary fillings of the 
vugbs. A similar deposition of secondary octahedral 
galena upon the primary cubical mineral is mentioned by 
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Van Bise as occurring in the lead deposita of the Missis
sippi valley." 

But for this case, the lead ores of the field show no sign 
that can be taken aa undoubted evidence of oecondary con
centration. 

The existence of rich shoots of secondary ore baa not 
been proved; aad this point is one of great commercial 
interest. It is frequently stated on the field that the min
ing operations are aa yet" too shallow." The apparent infer
ence is that deeper workings will lay hare richer ore; but 
such richer ore is only to be confidently expected wh,\n a 
zone of leached ore haa been paased 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 
ainlfle exception indicated, free from leaching, and Dot 
ODrtched by oecondary procesees. !!till, thil fact carries 
much comfort to mines like the North ·Mt. Farrell, whose 
first-claas 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 oecondary enrichment 
that might be expected to give place to poorer ore with 
deeper development. 

The copper depceit on the Tullibardine lease haa luf
fered lOme degree of alteration, and the copper that haa 
been leoched out of the upper portion. of the lode haa 
been redeposited, in part at leut, in the form of native 
copper. 

This native copper is in a very fine state of division, and 
is distributed through the ironstained clay schist between 
the seams of cupri ~erous quartz. 

Its quantity will probably not prove to be conaiderable. 
The zone that has, by the leaching processes, provided the 
native copper is Dot 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. 

(B)- THE UNDERGROUND WATERS. 

Before venturing to formulate an account of the mode
of origin of the lod .. of Mt. Farrell, it will be well to con
sider the phenomena now presented by the underground 
waters. For the or.. have been undoubtedly deposited 
from solution, And the origin of the orea is involved with 
the origin of the solutionl which brought them to their 
pre&ent position . 

• Van Hlee: "A Treatl.re on Metamorphl.m/' pp. 1146 and 1146. 

• 
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When the rainfall at Mt. Farrell ia taken into considera
tion the underlround workings appear to be remarkably 
dry. The water that is met with is restricted to the 
planes of movement of the rocb, and the rock-ma.sses 
between th_ fracture-planes are dry. 

In the North Mt. Farrell Mine practically the only 
water that finds its way into the workings is to be seen 
where the clay schist is in contact with the dark slate. 

The lodes. are always damper than the countr, .rock. 
For instance, the Mt. Farrell soutJt workings on the 
western lode show & good deal of water, and the neigh
bouring crosscut in country rock is nearly dry throughout. 

Moreover, the water makes ita way downwards in every 
case which I observed, with the exception of an occurrence 
in tbe Mt. Farrell Mine. T/lia is in the quartz body 
whicb contain. a number of vughs, as already explained. 
The main adit on the northern workings has cut across the 
quartz reef, and a bubbling spring of water appears in 
the sole of tbe drive. This spring ia directly below lbe 
main line of ore-filled vughs mentioned above. But the 
spring-water is fresh and cold, and is clearly the 8urface
water tbat has an intake at some point higher up the hill. 
The exact channel by which it has t.ravelled is not visible; 
yet tbere ia prohahly a main crosa-fracture dipping west 
and conneeting in depth with the cavity in the quart. 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· 
tiona 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 caaes that show how!' tight" the 
lodes are. The Mt. Farrell northern workings contain a 
shaft beneath which a drive on the lode baa 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 tbat the amount of water that 
drains away from the mines does not vary much with the 
seasonal cbanges. My visit to tbe 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 &8 rain, and whicb 
has made its way downwards under the influence 'Of gravity 
alone. Yet it cannot be granted that this suri&c&water 
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can have been the agent whereby the lode-matter has been 
introduced into the fractures. • 

For the alterations that have been effected in the wall. 
rocb, &8 well as the insolubility of the lode-forming min
erals in pure and cold water, lead us to believe that the 
solutioDs which produced the lodes were hot. and that 
they contained salts in solution; and further, that these 
solutions ascended from deeper portioDS of the crust by 
paths of considerable downward continuity. These cir
culation-channels which offered the least resistance to the 
aacendin, mineral waters were the main fracture planes 
of tbe d .. trict. 

Tbe ourface-waters bave bad very little to do witb the 
lodes. Their eJfe~ in modifying the mineral composi
tion of the lodes which the ascending waters have deposited 
hao been dealt with under the bead of the secondary 
alteration. 

The unoxidiaed ore being found almost at the surface, 
it is not remarkable that no line can be drawn to sbow tbe 
t< ground-water leveL" This line, which marks the level 
below which any .excavation remains permanently full of 
water, may be said to almost coincide with the ground
surface in most portions of the field, 

In the White Hawk limestone it is naturally at a lower 
level, but how far down below the adit level it exists was 
not determined wben I visited tbe property. 

(9)- SUMMARY OF THE GENESIS OF THE LoDES. 

As the result of the consideration of the facta dealing 
with the Mt. Farrell district which have been gathered 
together, and the comparison of these facts with those 
DOW known concerning other mining fields. a brief outline 
may be formulated of tbe most probable origin of the 
lodes. The views of the writer on this subject must be 
held to be neither original nor unusual. An attempt is 
mad. bere to apply to tbe Mt. Farrell field the r .. ulu of 
conclusions arrived at by many mining geologists, especi
ally in America and Germany, concerning the origin of ore 
deposits. 

First of all it becom .. apparent from wbat bas been 
said above concerning the independence of country and 
lode, tbat tbe proximate source of tbe or .. moot be BOugbt 
outside tbe rocks in whicb they DOW occur. 

The question arises then, (; To what port,ion of the earth 
are we to ' look to discover their origin f" And in answer 
to I,bis question it sbould first be stated tbat metallic ore8 
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which are tbe fillings oC cavities or fractures in rocks at 
a date subsequent to the formation of the rocks them
selves (i.,., the so-.called "pign,,-';r ore deposits) have 
almost invariably been introduced from below. 

Looking downwards, we are at a loss to see any rock. 
mass which dillers from that which containa the lodes on 
the surface, for the development of the mines in depth 
can hardly be s!t.id to have been started yet. 

Here the geological structure observed is of assistance. 
The only rock-mass which can be considered to underlie 

the rocks of the field in depth is the granite which out
crops at Granite Tor, and appears there to be dipping 
below the mantle of mica schist towards the west. 

The majority of mining geologists are of t be opinion 
that the OTe 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 mineraJized 
vapours and solutions, which ascend by the most acces
sible channels. and deposit their metallic contents during 
the ascent. 

We know that there is a very large area of \Vestern Tas
mania underlaid by a granite mass, which at its outcrops 
at Hampshire Hills, Middlesex, Cox's Bight, and Hoom •. 
kirk is stanniferous. 

The country overlying this granite is mineralized in 
many places, for 'it is a much·folded, and therefore much. 
fractured area; and some of the minerals found with 
other ores show characters which help to connect them 
genetically with the tin ores. Such minerals are those 
which contain boron and fluorine. 

The discovery or ftuorspar at Thorn.., ' Blocks is or great 
importance in this search for the origin of the Mt. FarreJi 
lodes, for fluorspar is a mineral most characteristic of 
the lodes, eit her 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 
Dorth·east tin·6elds 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'. workings in the BOuth ...... tern portion or the 
field. So we may reasonably inler that Mt. Farrell owes 
its mineral impregnation to the granite which outcrops 
at the places mentioned. 
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The agent by which the metallic contents of the lode:. 
were borne to their p~esent position w&s undoubtedly, in 
the main, water; but the solutions rising up the lode
fissures were probably of complex composition, and, like 
the waters of the hot springs of to-day, they probably 
contained sulphur in the form of sulphides or sulphates of 
various elements, together with carbonic acid, free and com· 
bined. Such heated rising solutions would cause the 
alterations of the wall-rocks that have been mentioned. . 

The confinement of these ascending solutions to the main 
deep fracture-planes is explained by the fact of their deep
seated origin. The deeper fractures would be the ones 
which would offer paths of less resistance to the imprisoned 
vapours. 

Once formed, the lodes have shared in the general 
degradation of the region by surface agencies. They have 
been attacked to some extent by the processes of oxidation, 
but the accumulation of the oxidized material has been 
prevented by the physiography of the lode-bearing zone. 

VI.-THE MINING PROPERTIES, 

( I)- THE NORTH MOUNT FARRELL MINING COMPANY, 

No LIABILITY. 

The sections held by the company are the following: -
4116·93H, 68 acres; 2722.11, 40 acres; 1074-11, 20 acres; 
3262·9311, 76 acres; 1867-lI, 80 acres; 2351-11, 75 acres; 
292·w, 10 acres; and 82-1\0', 4 acres. 

Of these sections, that which is numbered 3262-93. is 
much the most important, and carries the principal work
ings and the concentrating mill. 

From the accompanying geological map it will be seen 
that the lodes worked by this company are situated on the 
western side of the slate belt, and close to the narrow 
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 wdrkings have disclosed the pres
ence of three main lodes, which converge towards a point 
situate in the neighbourhood of the open-cut.* 

Of these lodes, the eastern one, called by the management 
the No.3 lode, seems to be undoubtedly the principal one. 
It conforms, on the whole, to the general direction of 
strike of the fracture which runs southwards through the 

• See plan of mine workinp, Plate tV. 

, 



I • 
I 

I 
f 

67 

Mt. Farrell ground and northwards to the Mackintosh 
River. Its continuity is much more pronounced than the 
other two, and the distribution of ore more uniform. 
The other two lodes are nevertheless valuable assets, for 
although the present output is being maintained mainly 
by the No.3 lode, the No.1 and No.2 lod .. will almoot 
certainly provide much ore with deeper develorment. 

The No. 1 lode, situated almost on the edge 0 the main 
body of slate, and in immediate proximity to the clay schist, 
strikes about N. 360 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 cr08BCUt. 

On development it was found not to extend upwards very 
much above the No.3 level, where it splits into two bodies 
separated by mullock. 

All the ore has been stoped out of this lode above the 
No.4 level, with the exception of a small pillar above this 
drive. 

There has beeen a large body of ore removed. as the 
total length of this ore lens is. on the No. 4 level, 240 feet, 
and it has been stoped out for a width of 35 feet in places. 

All of this ore having been removed, I was unable at 
the time of my visit to inspect and note its chllracters. 

There have heen 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 leet was met with. 

A crosscut driven west on the No.3 level, at a point a 
little south of the intersection of this barren channel with 
the No.2 lode, met With an ore-body, which is now being 
prospected. Assay returns, showing 82 per cent. of lead 
and 60 ozs. of silver per ton, have been obtained froto the 
galena at this point. 

This body is now being prospected northwards on the 
No. 4 level, and a lode 4 feet wide has been proved. A 
little firskl ... ore is showing, and the footwall is deeply 
slickensided. On the No.3 level the grooving of the wall. 
rock was noticeable on the hanging.wall side of the lode, 
and no defined footwall was visible. 

A short crosscut was put in to the westward on the 
No. 4 level to test the width of the formation. Some 
galena was met with, but no defined wall. Work is pro
ceeding along the line of the lode. 

It may be that this ore-body is a continuation of the 
No. 1 lode, but it seems more likely to be a separate 
branch lode from which some ore has been won at the 
surface a little further northwards on the No.2 level. 
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The only other work done upon the western ore-channels 
is a winze sunk from the No.4 level on the No.1 lode. It 
bas been sunk some 30 feet, hut was full of v,"ater at the 
time of my visit. 

I am informed that the ore on the No.4. level for the 
whole length of the ore-shoot was of good quality; and 
there seems to be every reasonable prospect that deeper 
workings will ,expose a continuation of these values in 
depth. 

The No.2 lode has a strike about N. 170 E., and t',. 
westward dip is steeper than that of the other lodes. This 
lode bas been productive of ore. especially above the No. 2 
level, whence stopes have been carried to the surface for 
750 feet in length. Recently the track of the ore-channel 
has been driven on at the No.1 level, and the strike changes 
through a wide angle rather abruptly. The fissure seems 
to be making towards the No.3 lode-channel as if it would 
unite with it. 

Between the Nos. 2 and 3 levels this central ore-body 
has been productive for about 400 feet , for which length 
stopes have been carried for nearly the whole height. 
Between levels No. 4 and No. 3 there are stopes for a 
lengt.h of 250 feet, but the southern extension of the ~ode
cha nnel shows ore of poorer grade. 

On the No. 4 level the same abrupt .change of s~rike 
is noticeable as on the No.1, and there seems n·) ooubt 
that. t.his ore-channel will joil,! that of the "'0. 3 I"de if 
traced out in future workings. 

The No.3 lode is the principal source of the ore which is 
being won at the present time. It is a lode from j,) to 
22 feet in width, and a brecciated zone about 6 feet \dde 
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 t.le Vf<lde of 
the are. There seems to be a definite footwal1 with a seam 
of pug, but ore is often obtained beyond this wall. 

The pug sometimes carries ore, a fact which .seems to 
indicate later movement in the lode-channel. The veinlets 
of metal in the main body of ore are irregularly dist
tributed ; but the larger seams of firsts run with the direc
tion of the channel. 

The strike varies in the portion developed from a few 
degrees west of north to about the same amount east of 
north. 

The dip is between 600 and 700 to the westward. 
In developing this lode the prospecting drives have been 

pushed forward in the brecciated zone on the footwall, 

o 

f 
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and have been timbered. The ore is broken out from the 
lode later, anrf this ground needs very little timberiug. 

From this No. 3 lode there still remainB 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. TheD, 
on the northern side of the crosscut, there are about 540 
feet of stopes (rom 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 of the rise 
",'hich Tuns from the No.4 to the No.2 level the stopes 
begin, and reach a height of 30 feet at a distance of 180 
feet from the rise. In the next 180 feet their height rises 
to 50 feet, and continues at that level above the drive 
for another 75 feet, where the rise is taken from No. 3 
level up to the open-cut. North of this point there is 
hardly anything more than development work done. 

Vertically above these stopee last mentioned (with a 
vertical height of 50 feet from the level) there i. 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 HortheI'Ii end this lode encounters the quartz, 
which appears to pitch S.'S. W. from its outcrop in the open
cut. Beyond this it has not been followed on the No. 4 
Jevel. 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 traversing the 
silicified zone, and consists mainly of a wet running pug 
charged with brecciated frag:tJents of qU:\Tb, galena, and 
slate. This is especiaJly noticeable on the No. :J level. 
where the ore-body has run in on the drive. This ore 
resembles that which is worked ahout ] fiO reet Curther 
north. in the Mackintosh section. The galena is said to be 
finer in the North :a!t. 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 a.nd poor. Still, the channel of 
the circulation is there, and the development of this end of 
the property should reasonably prove further payable ore 
in this direction. The grade of the ore cannot be expected 
to remain quite uniform throughout, and it should be 
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remembered that during the earlier days of the mine this 
No. 3 lode was passed through in a crosscut which pene
trated into the country 35 feet beyond the lode, and the 
presence of the lode was not detected. 

At the present time the No. 4 level crosscut is being 
driven eastwards, and has attained a. total length of 900 
feet from the mouth of the adit. It is being driven in the 
hope of meeting with further lodes to the east of the 
present system. 

The grounds for supposing that any ore-bodies occur on 
the property in bucb a position that they might be cut · 
by this tunnel seem to me insufficient. The occUrrence 
of lead ore in the quartz reef on the Mt. Farrell Mine 
is one possessing many singular features, and it would 
apparently be remarkable indeed if the North Mt. Farrell 
Mine met with any similar body of ore. As indicated 
above, and referred to again below, the existence of the 
vughs filled with ore requires a very exceptional c'hain of 
circumstances, and the existence of a separate lode system 
of an y magnitude further to the east is not yet prov~d. 

There is, it is true, a small veinlet of ore on the south~ 
eastern houndary of the open~cut; hut I regan). -.~,' 
purely a subsidiary fracture, and not likely to possess any 
great horizontal extent. 

The quartz ma.sses in the slate have been shown to be 
of separa.te origin from the lead ores, <"nd the quartz 
reef on the Mt. Farrell property bends sharply to the 
north~east, and then disappears on entering the North 
Mt. Farren lease. There are other quartz outcrops further 
north, but while of similar origin to the main masses, their 
continuity with these is doubtful. 

The North Mt, Farrell output is largely made up from 
their second~c1ass ore. The proportion of fi r st-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. 

the jaw
Thence 

The lat
material 

Mill Scheme .- From the bins the ore goes to 
crusher, which reduces it to a size of 1 or It inch. 
it passes to trommels, which separate the fines. 
ter go straight to the tables, and the coarse 
passes to two topping jigs. 

Thence the ore passes to the coarse rolls, which crush 
it to ~~inch , and deliver it to the first sizing trommel. The 
oversize passes to the second rolls, and the remainder is 
elevated to t he jig~trommels. 

• 
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There are four screens, whose apertures are as fol
lows :-i-inch circular, i~f'o -inch circular, :l:j:(inch circular, 
and i x :i.-inch slota. These screens control the supply to 
the first four jigs; and the fines which p ... through the 
last screen go to the tables. 

The middle products of the jigs go to the second rolls. 
These second rolls feed the sizing-trommel on the other 

side of the mill. The oversize (above i-inch) is returned 
by an elevator to the rolls. The remainder of the ore 
passes to the jig-trommels. There are four jigs on this 
side also, and the material they treat is sized by screens 
with the same apertures as on the other side of the mi1l . 
. The fines pass to the tables. The middle products of these 
jigs go to the dump. 

The tables include two Cards, one \\lilfiey. 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. 

No. 3 tunne1, firsts ................. . 
No. 4 tunnel, firsts ................. .. 
Jigs ....................................... . 
Slimes ..................................... . 

Lcad. ;-ilv .. r (oz~.) 
Iwr (·cnt. per Ton 

62"3 
58'9 
51'1 
56'2 

64'9 
6~'8 
47'9 
44'9 

• 



• THE NORTH lb. FARRELl, MININ O CO., No LU.BtLlTY. 

Comparative Statement, ,howing ,d,verage Rerult, lor the LtUt Betle,., Hall·year •. 

April 80, 1006. 

I 
October 31, 1904. April 80, 1906. 

---------.-----.-- -.--------------
Oetober 81, 1906. 

Crude ur., tuta! quantity bandied .... 6356' 77 tons 6o!37' I a toIlS 7838'96 tou 10,JO' -91 tona 
Crude Oft, quantify handlt'd (or each Ion of 

marketable ore produced .. " ........ 7-2.ton8 7' 70 toWi 0'86 toDIJ 8'76tnnl 
Crude ore, silver recovered, pt'r ton 9'46 OM. 9'610u, 8'89 ou. 6'Oj ozs. 
Crude ore, lead reco\'t'!'(l(i 8' 40 per cent. S' 00 per ecnt. 6' 16 per ecot. 6'17 per cent. 
.\ Iarketable ore. quantity produ('ed .. .. 876'jl} lona 8OU'St tona HII'. toDS 1176'6 tOil • 

Marketable ore, tutal v81u,' at mine .£13t/3 :teo 6d. tIlYO.'; , ... 3d. £7371 '00. lid. £11,6 8 10. lid. 
Marketable lire, net value per t"" at mint' £8 U., 4d. £1\ .... lid. £II to. Sd. £9 ).)8. Od. 
Marketable I re, average Biher auay ...... 08"~ UZIl. 7.'10 OZII. 61'8i 0 •• lii'87 0&1. 

Marketable ON, aYerage lead usay 60' 83 per cent. fi~'61 pel' cent. 69'61 per cent. M' 07 per ~nt. 

__________ . ___ • ____ 0_0_to_be_r_3_1_,_'OO6_·_ I_A_~n_·I_80_,_1110_7_._ 1_0_010_""_1_1_,_'00_7_. _______ _ 

Crude ore, tolal qllautUy handled. .. , .... . •.. 
Crude ore, quancilY handled ror each tOil of 

marketable ore produoed . .. .. . . . .. ., ... 
Crude ore, .ilyer reco,ered, per ton 
Crude ore, lead NOOyered • • ••.• 

Marketable ore, quantity p1'Odueed ..... ., .. 
Marutable Ol'f', total yalue at mine ., ...... . 
"arkerable ore, net ,alue pel' ton at mine. , .. 
Marketable ore, anrage "iher..,..y .... 
Muketable ore, uerap lead .... y , •...... , • 

li,OOI'S3 tons 

l:h~1 tont 
6'19 OKS 

0'71 per cent. 
l'it) '68 tnns 

£16,87l! lis. IOd. 
£11 30. 6<1. 

lii'" ou. 
b1'US per cent. 

It,~t'(M tons 

8') rona 
0'33 ou. 

0'064 per cent. 
1601'0 tona 

£17,6H 90. 4d. 
£11 140. O· 7d. 

lil'l .... 
6S' 63 per cent. 

13,~'1 tODt 

7'6 toBl 
6'01 ou. 

7 '36 pw ('8I1t. 
1778 '01 tODlli 

£11,606 110. IOd. 
£It Ia. O·'d. 

61'47 ou. 
605'91 pel' cent . 

~I 

.:> 

.. 
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(:!)-THF. MT. FARRELL MINING COMPANY, 

No LIABILITY. 

This company holds the following sections :-2409-9311, . 
80 acres; 2410.11, 80 acres; 2656-11, 10 acrea. The main 
workings are sit.uated 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 J and this is, in my opinion, undoubterlly that which I 
continues northward through the North Mt. FarreH and, 
Mackintosh leas88. On this property it IS referred to by 
the management as the "western lode. " A considerable 
quantity of ore has been recovered from the occurrence in 
the strong quartz reef, which is a filling of a line of vugha . 
with lead ore, and at both the northern and southern : 
workings on the Section 2409 the quartz maas has been 
pr08peeted. 

Tlte lfortl,un Irorkiltgs.-The main &dit starts from 
the northern boundary, and ruos in some 725 feet on a . 
bearing of 1090 . It is situated ISO feet above the No. 
4 tunnel of the North lift. Farrell Mine. 

The tunnel was started in massive porpbyroid, and con
tinued in this for 289 feet. Then followed 49 feet of 
pale clay schist; and then 225 feet of slate were p ..... d 
through before the .. western Jode" W88 met with. 

This lode was driven on northwards for 23 feet. It 
shows quartz and siderite, and carries some milling ore here 
and there over a width of 3 feet. 

Southwards the lode has been driven on for 175 feet, 
and in the last few feet a deviation to the east was miWIe 
to carry the workings under a shaft formerJy put down 
on the surface. Some 20 feet back from the face of this 
drive, the workings were again carried southwarda for . 
53 feet on the lode. The lode contains from 2 to 3 feet 
of miHing ore, in which bunches of firsts are to be found. 
There is a welJ-defined footwall on this Jode, which dire 
to the west at 600 . The hanging.wall waa good up to t e 
point where the drive deviated to the east. As in the case 
of the North lift. Farrell No.3 lode, the footwall country 
here sometimes carries ore behind an apparently sharply 
defined wall. 

The strike of the lode here i. between 220 and 200 east 
of north. As mentioned above, 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 t"tal width of 50 feet was 
met with. It dips west at 700 . The han~ng-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 
169 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-c1aas 
lead ore was met wi~h. The crosscut was continued another 
30 feet, and finally abandoned in a dense pyritic slate like 
that in~rsected by the No.4 level crosacut of the North 
Mt. Farrell Mine east of the lodee. 

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 theee 
gave place then to clean first-clasa ore, which continued 
to within 10 feot of the surface. This remarkable or&
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 vugha 
was not 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 
@COun on ibe outer surfaces of the mineral crust, having 
apparently been deposited on the cubical galena by second
ary proceaes. It also occura in very perfect crystals in 
the soft pug and brecciated quartz sometimes found on 
the oorders 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 sericit&-kaolin a~egate. Most of the 
ore had been removed from this rlSEl at the time of my 
visit. A little remained on the level on the north side 
of the main crosscut in a mixed gangue of quartz and 
carbonate of iron. There is a spring of water bubbling 
up on the level from below at this point. 

From the south drive on the hanging-wall of the big 
quartz formation, at a distance of 68 feet from the main 
adit, an eastern crosscut was driven through the quartz 

• 
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for 46 feet. An empty vugh. was pa ... d through at 21 
feet. At 40 feet a body of quartz and siderite was met 
with. and a rise w!'l put up on it for 69 feet. At the 
lower end of the rise very little metal W&I 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. Thill 
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 W&8 started from the south 
drive. It was in lOme 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 
proapecting has been done. An open-cut 12 feet deep and 
18 feet wide has been broken out at a point 40 feet 60uth 
of the first rise. Veins of clean ore occur in the quartz 
at this place. and 60me firsts have been bagged. To prove 
the occurrence an adit was driven 30 feet lower down, and 
met with the ore distributed irregularly through the 
quartz; and 8 tons of firsts were recovered in the work. 

Some 15 feet below these workings a short intermediate 
level has been driven, and good ore proved. These work
i ngs are 86 feet above the lower level.· 

In prospecting the good 8eCOnd-cl&B8 ore 60uth of the 
first rise a fresh body of firsts was met with similar to 
that in the first rise. The work done on this haa reeulted 
in the proof of the continuation in depth of this ore to 
the second rise put up from the lower 1evel. The upper 
workings are now connected with the lower by this rise 
al6O. 

This occurrence of ore has been mentioned in an earlier 
part of thill report. It seems to me to be undoubtedly due 
to the P"""':r' upwards of mineral-bearing 6Olutions 
through long "nes of connected vughs in the quartz. The 
two rises are similar in general structure, but the No. 1 
rise carried much more first-class ore. At the inter· 
mediate level the ore seems to have been more lCa~tered 
through the quartz. There appears to be. on the evidenco 
of the two ri .... a shoot of first-cl&B8 ore pitching north 
at a steep angle . 

There is nothing to show the existence of another line 
of ore-filled vugbs. and the present system of prcepecting 
(from the lower level 60uth drive by crOOllCUts &Croas the 
quartz body) dqes not appear to me to be either the least-

, 
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expensive or the most likE!ly to prove the existence of 
other pipes. I should recommend that the prospecting 
ion & southward direction for the ore contained in the 
quartz be continued on the intermediate level, where the 
track of the ore is better defined. Any apparent down
ward continuation of ore could then be prospected at a 
lower level without the uncertainty which exists at pre
sent. 

AL the lower level I should recommend that the 
prospecting work be done by driving OD 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 meth.od 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 t.he time of my visit, but. was being gradually drained 
by the south drive on the western lode below it. 

At t.he surface there is some good milling ore, said to 
be from this shaft, but I could not see the ore i"i ", ttl. 

The SOlltht'rll Tr orkings.- "nle upper adit level has been 
put in for & distance of 236 feet on a be&ring of 107° . 
At 207 reet from the entrance & 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, whore a drive Tuns north for 102 feet on a bearing 
250. 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 510 for a total 
distan~ of 342 feet. A short drive has been carried 
northward (bearing \40) 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 90. At this point a crosscut was driven 
eastwards. 

, 
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Beyond the crosscut the course of the western lode is 
N. 250 E., and at 25 feet past the crosscut the lode splits 
with a .. horse" of slate between the two portions. 

The western drive of the two runs on for 50 feet past 
the split on a bearing of 25°. Here there is a rise , which 
has been put up for 40 feet, and two stopes have been 
taken out for a distance of 60 feet on fair milling are. 

Then the two arms of the lode rejoin, and the lode is 
followed for another 100 feet on a bearing of 260 . The 
course then return~ to go, and the face at the time of my 
visit was 125 feet from the bend. 

Taken all through its length, the weslern lode repre
sents about 3 feet of milling ore, and the lode-channel is 
well defined always. 

It is to this ore·body that the company must look for 
the main bulk of the milling ore of the future. There may 
be other more concentrated bodies of ore discovered in 
the quartz reef, but their presence is so far unproved. 

Further prospecting of the quartz has been done on 
this level. At a point 196 feet from the main adit on the 
western lode drive a long crosscut has been put in east
ward. for a total length of 334 feet on a bearing of 1050 . 

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 W. The metal cut out. and 
work was abandoned. 

At 287 feet on the eastern boundary of the quartz 
another short drive was started northwards, but abandoned 
after being carried for 10 feet. 

The eastern crosscut was continued for 50 feet past the 
quartz, and abandoned in dense pyritic slate. 

The prospecting was continued on this level from a 
point 15 feet we.t of the hanging-wan 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 20 , 

and from that point the drive turns to the east to cut 
the quartz body. Occasional splashes of galena are to be 
seen in the quartz here, but always a.asociated with siderite. 

The milling ore from the mine is stacked separately on 
the tip to provide a nucleus for future milling operations. 

A little work has been done below these main southern 
workin~ on the northern boundary of Section 2410. but 
nothing morP thd.n slate carrving carbonate of iron is 
visible. At a point 30 feet from the BOuth-west corner of 
the northern section, and on the line between the two 
sections a tunnel was started to test the. western portion 
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of the property. It runs for 80 feet on a bearing of 660. 
but only chloritised porphyroid, in which some hard sili
cified zones were found, was penetrated. Some quartz and 
iron carbonate were visible, but no ore. The tunnel is 
DOW used as a magazine. 

On the southern section a little surface-trenching has. 
been done at two other spots. On the eastern boundary 
a little galena is visible in the creek, which crosses the 
line in several places. This spot is very close to the line 
of the lodes. met with in the Central Farrell property, and 
the ore-channel may be connected with that fracture 
system. 

Further south a trench 2 chains long has intersected 
an indefinite formation. The trenches are narrow and 
shallow, and consequently do not afford much information. 
There is a certain amount of gossan carrying pockets of 
carbonate of lime, and in this gangue a few splasbes of 
fahl-ore and copper pyrites are visible. The country rock, 
to judge from the weathered material intersected by the 
trench, is slate. 

Appended is a table which will give an idea of the grade 
of ore from this mine. It has been compiled from the 
sale notes of the company. 

SALE NOTES OF ORE FROM THE MT_ FARRELL MINE. 

~---

. -\ IIsay Vallie. J l1el8J Quot81ionl'l . 

Daw. Ne' Total '~81uel 
Weight. per Ton. ! Silver 

Lead. Silver. J ead 
(per (oz. ) ( pel" Ton). 

-----_1 ___ oz.) . - - --- - - - - ---I £ d_ £ d_ d_ Ito1l8. cwt.qN. per cent per ton. '- s_ 
Nov. 27, 1006 .. 6 IS a 71'8 m'9 27 S 7 19 5 0 as· 54 
Jan. 7, J907 .. " '1 19 0 69-6 94'6 'Jill 10 19 18 9 3'-SO 
Feb. 8, 1907 .... 2:l 10 I 67'S SH '0 2R • • l!J 13 9 33'8,') 
May 3, 1907 '- - 16 12 I 70'0 9'!" 26 18 2 20 " 0 32'07 
Ma, 3, 1007 -- - 17 19 " 69'1 07-6 '7 S 0 :!O 5 0 3. 97 
May 27, 1907 10 • I 65-0 Du'o 2. 311 19 15 0 32'77 
June 7, 1907 ", 14 ]j 3 67-5 W-O :!\. 6 • "" 7 6 ~3'60 
July 17, 1007 -- S I" 0 60 '4 80'0 2:) • I 20 2 6 33'30 
July 17, IlJ07 -- • 17 3 66-2 74'0 21 17 I 20 10 0 3:1'51 
July 22, ISui SIU 3 :..0'4 76'!1 ]7 18 S ~o I ~ 6 33'71 
.lug, t8, lH07 " 19 12 2 .'}4'4 7~'2 1/1 6 10 19 12 6 33-70 
Oct. -31,1007 .. 13 13 3 67'0 97'1 21 Hi • 00 1 3 31'82 
Oct. 31, 1l}!'7 7 II I 68-, 1-1'3 I» S 3 18 • 0 3U"28 
Dec, 13, 1007 .. S • 3 M'o 72'1 17 12 II 16 ]5 0 ~8'M 
Jan, 16, 1908 -- ~ 6 0 ,,"-0 74'11 16 7 9 1411 3 27-80 

, 
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(3) THE MURCHISON RIVER SILVER AND LEAD COllP.\NY, 

No LIABILITY. 

The company's leases are the sections thus numbered:-
3263·93 .. , 60 acres; 1980-11, 80 acres; and 1286-11, 5 acres. 

The latter is the mill site. 
Of the two sections on which mining operations are 

carried 00, 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 
ir apything 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 porpby
roid, which is at this point 70 feet wide, and ~trikes 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 portion 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· 
tiona. 

The lode has been worked by means of an openo.Cut· and 
two high·level adits near the outcror' and one low·level 
adit which starts almost on the leve of the button·grus 
plain and intersects the lode some 87 feet below the level 
above. 

At the time of my visit the mine was inactive, pending 
the reconstruction of the company. 

The recent work has been restricted to the open·cut and 
the block of ore between the No.3 and No.2 levels. 

Above the No. 2 level almost all the ore has been stoped 
out . 

.\' o. 1 L",el.-The adit 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 blende 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°, 
ano 40 feet below the upper one. The ore above this level 
has been almost .whoIly stoped out. 

No. 3 Level.- The main croBSCut was driven eastwards 
on a bearing of 2600 . Its total length i. 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 
nortbern 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 
feeL The lode-fracture is well marked by a seam of pug 
an inch wide. There is a little galena on the footwalJ, but 
DO payable ore was met with. At the northern end of 
the drive a short crosscut was put in to the west, and the 
porphyroid encountered, but no galena was visible, and 
work at this end of the drive was abandoned. 

The south drive has heen extended for 109 feet on a 
bearing of 2100 . The lode pinched out when tbe porphy
roid country was left at a. point 106 feet south of the 
main crosscut. The lode thus extends for 133 feet in a 
horizontal direction. At a point 53 feet south of the main 
crosscut a crosscut was driven west for 25 feet on a bear· 
ing of 3050. There a short drive was started north and 
south parallel to the main drive. Some blende galena 
and siderite was here visible for a width varying from a 
few inches up to 2 feet. The metal seems to make .towards 
the main ore·body, with which it should junction about 
20 reet above tbe level, tbe dip being easterly. 

The ore in these short drives (12 feet on either side of 
the eastern crosscut) is displaced by a slide, which is also 
visible in the main drive. The slide dips south at an 
angle of about 500, and the displacement of the lode is 
apparently about 4 feet. The lower portion of the ore is 
moved to tbe weat of the upper portion by this amount. 
The eastern crosscut was continued for another 45 feet east· 
wards. The porpbyroid 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 W the end 
the bearing is 184°. This change of direction is notice
able, as the drive fonowed the lode--fraclure 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 diller materially in strike from other 
fissures in the field. This matter is, of course, important. 
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in future prospecting work, both in this section and those 
adjoining. 

At the bend in t.he 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 sta.ted that & 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 wiDze an easterly cross
cut was put in some 10 feet without meeting ore; and 8 
feet further south another crosscut was driven west for 
17 feet with similar results. Beyond this latter crosscut 
the south drive extends some 24 feet. The face shows 
carbonate of iron with galena and blende. The dip is to 
the westward, at an angle of 600. The footwall is dense 
and hard slate, but the hanging·wall slate is graphitic, and 
the carbonated zone extends into this crushed graphitic 
slate for about 4 feet. 

The main ore·shoot, i.e., that portion of the lode-chan· 
nel enclosed within the porphyroid. is said to have given 
excellent ore all along the level. The average width of 
first-class ore is said to have been 10 inches, while 30 inches 
of clean ore were met at a point 20 feet north of the 
winze. 

This being correct, there remains a fair bulk of good 
ore to be yet extracted below this level. 

Above the No.3 level, and between it and the No.2 
Jevel , 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 " py;ritic lead ore." The mineral composition 
has been noted above. 

The work done up to the present has proved a roughly 
rectangular block of ore, extending from the surface to at 
least the No.3 level, and from 4 to 7 feet in width. The 
other dimension is about 100 feet; but the pitch of the 
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shoot makes the length appear some 30 feet greater when 
measurements ace made along a horizontal 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 circulation of mineral-bear
iog 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, 
pass through slate in depth. 

A trench has been made to the south-east of the open
cut for a length of a chain. Some vegetable soil contain
ing a. little bog iron ore is exposed. 1 do not think this 
is the capping of a lode. 

The company has erected a milt on the button-grass 
plain to concentrate their second.-class ore. 

Mill Scheme.-The mill is divided into two sections
coarse and fine. From the bin the ore goes to a jaw. 
crusher, and thence to a trommel. the screen of which 
carries holes of 13 m.rn. diameter. The finea run on. The 
coarse goes to • picking-table and then to the coarse rolls. 
There is a topping-jig below taking the <I rougb.a" from 
the first sizing-trommel (screen apertures 13 m.m. 
diameter). The tails from the jig are elevated to the 
coarse rolls, and pass again down the mill. The four 
sizing-trommels have apertures in the screens of 13 m.m., 
9 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 te two jigs. Ea.h 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 spitzkuten, giving two 
grades of ore. The coarser goes to a Wilftey, 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 
paased over a WilHey table. 

On the fine side of the mill the procedure i. this: - The 
second products from all the jigs are wheeled back te the 
elevator, and thence go to the fine rolla, and then the 
second series of sizing-trommels, the screen apertures of 
which measure 4 m.rn., 2! m.m., and Ii m~m. The ore 
that i. caught by the 4 m.m. trommel is returned te the 
fine roll. by the elevater. The other two trommels supply 
ore to two jigs. 

• 
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The ore leaving the last trommel funs W an upward 
current classifier. The coarse product is treated by a jig 
and the fines pass to the spit&kasten, and then to a Wilftey 
table. The middlings from the table are returned to the 
spitzkasten, and then again to the table. 

The concentrates from the mill are mixed with the hud· 
picked ore to constitute the saleable ore. No distinct 
grades of mill concentrates are made. 

The following assay returns will give a reasonable 
representation of the value of the mine products. They 
are from the assay books of the company, and the a88&ys 
were made during 1907: -

') 
.. f 0 I No. of A88I.ys Lead. Silver. esctll,lWIl 0 r eo Averaged. (oz.) 

------.. ----j-----~;-;~~ pt'f too-.-

GonaD (from opeD-CUl) .. "" 6 34'6 
Crude(.re ... . .... . . .... .... 14 b'9 11 '6 
Hand.picked ore ... . ... ..... 9 61 '9 67'" 

Saleli of Ore b!l file J/urchiMM llirer 
Co.,N.L. 

SUrer ""d Lenci 

Date. 
QuauLity Lt'ad. Silvl:'f. Gold. Net "alue. 
of Ore. (oz.) (oz.) (pel' ton,) 

---_. ------- -_._-------
t Oil,. 0111'(. qn. per cent. per cent. per ton. l s. d. 

May, 19U7. 1~ 7 3 1 4".7. .7·1 ·0<.5 III 10 1 
May, 1007 . 01 0 1 47'86 64·1 ·043 14 1 S 
June, J90i. SO 14 S .2'8 6.')'6.) ·07 I~ 6 3 
JUlie, 1907. 32 9 1 43·S U'j6 ·OS7 I. 8H1 
July, 1907. 33 18 0 o&3'9r. W·'S ·06 '3 • 6 

.July, J907 . J6 17 1 .1'3 .,,·6 ' 0;8 12 8 0 
Aug., 1907. ., 7 3 28·' 40·9 .00.; 8 II 9 
Aug" 1907. 29 8 , 1 3&'82~ .7'15 ·09 10 8 6 

The other lease held by the company, viz., No. 1980, 
is that which was formerly known as the Oentral Farrell. 

On this lease there are two parallel lodes, which have 
been prospected at two level.; and a tre.nch has been 
cut for a -chain where a. creek has cut &Cr088 the outcrop, 

The lodes are separated by a narrow hand of porpby· 
roid, and are themselves in slate. The dip of the country 
is westward, and the lodes follow this dip, which is from 
600 to 650 . 

I 
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At the surface the strike _ms to be about N. 40 W., 
but the underground workings show the strike to be due 
north and south. 

The creek section shows slate on the western side, with 
a lode 2 feet 6 inches wide to the east of it; then 9 inches 
of slate, followed by IO feet of porpbyroid. Tbe footwall 
of the porphyroid sbows quartz, wbich may mark the 
position of the eastern lode; but the work haa ceased at 
this point. The lode formation shows a little iahi-ore, 
now much decomposed and discoloured. 

The Upper tunnel is driven ea.Jtwards on a bearing of 
266

0
, and pa .... tbrough slate and crusbed grit. Tbe 

total lengtb of tbis crosscut is 234 feet. 
At a distance of 126 feet from the mouth a drive runs 

due north on tbe first ore·body. A rise has been put up 
for 15 feet at a point 110 feet from the main crosscut, 
where a little metal was met with. Some 34 feet north of 
this point a winze bas 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, wbere tbe second lode was 
encountered, and driven on for 20 feet northwards. This 
lode is 4 reet wide, and bas well-defined walls. The lode. 
matter is graphitic slate, with numeroua veinleta of car
bonate of iron. The footwall .is a hard siliceous .Iate. 

The mAin drive Was carried for 33 feet north, past the 
eastern crosscut, and stm On the lode-channel, which shows 
quartz, siderite, and a little galena. The widtb of tbe 
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 Jode. 

The lower-Jeve) workings are 60 feet above the button_ 
grass plain. and 50 reet below tbe upper workings. The 
arlit Jeve) is driven for a total distance of 285 feet. and 
intersects both lodes. 

The first was cut at a distance or 212 feet from the 
moutb of the edit, and there are 15 feet of country between 
it and tbe second lode. 

The first lode was driven on nortbwards for 15 feet. 
Th. lode.form"tion appears to be about 4 reet in width, 
aud similar to tbat on tbe upper level, but 
no 'galenA was visible. The driye W&8 abandoned 
here, and the lode driven on southwards for 73 
feet. The formation is well defined all the way. It 
i. about 4 feet wide, and bas clean walls. Very little 

• 
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metal is now visible, but a few splashes of coarse-grained 
galena o<;cur near the south end on the back of the drive. 
None was showing in the face. 

A drive was started on the eastern lode and carried 
6 feet before being abandoned. The lode is well marked, 
and is in graphitic slate. The ore is accOOlpanied by veins 
of quartz and siderite, and consists of galena, resin, or 
ruby blende, fahI-ore, and copper pyrites. The fanI-ore 
would account for the high assay values which have been 
recorded of the ore in this mine. 

No work was being done on the section at the time of 
my visit, and the old workings were very much discoloured . 
The amount of ore in the mine could Dot be determined, 
nor t.he proportion of fahI-ore to the galena. The only 
spot where any appreciable amount of metallic minerals was 
visible was at the point where work has been done on the 
eastern lode on the lower level. There I saw a vein of an 
inch and a half of the fahl-ore at the sole of the face. 

Some rich returns are said to have been obtained from 
the ore taken from the winze on the upper level. In all , 
about 120 feet of backs would be obtainable from 
the lower level to the highest point of the outcrop. 

(4) - THE MURCHISON EXTENDED MrNE (LATE .... NORTH 

MURCHISON). 

The company holds one section (No. l075-M), which is 
registered in the name of E. T. Midwood. 

There is a fair amount of surface prospecting work done 
on this section, but no payable lode has yet been located. 

Near the centre of the western boundary-line there has 
been some trenching along a creek which runs westwards. 
and a HttIe galena has been disclosed. A main adit has 
been driven 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 
zone of black slate, in which much siderite is visible, and 
a little galena and f.hl-ore. It seems highly probable 
that this ore-body is on the line of the Central Farrell 
fractures, but whether a second lode corresponding to that 
in the Central Farrell property exists I could not deter
mine from the work which has been done . 

A consjderable amount of trenching has been done on 
the southern boundary of the section. Some carbonated 
black slate has been located which carries some pyrites 
and traces of galena. 
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Further east of this place trenches have been carried 
up the hill in steps to a height of 430 feet "above the 
button·grass, The top few feet show a silicification of the 
country rock, and in the quartz veins a little chlorite and 
pyrites, but no galena. The occurrence seems similar to 
that in the South Murchison eastern tunnel. I could 
see no galena nor any siderite associated with the quartz. 
The occurrence does not seem to me likely to prove of 
commercial value. The bearing of this quartz zone is 
about 1750 , 

(5)- THE MACKINTOSH COPPER AND GOLD MINING 

COMPANY, No LIABILITY. 

The compa.ny holds two 80-acre sections, viz., Nos. 3221-
93" and 3223·931<, 

The workings on these sections have been carried out in 
both lead and copper-bearing lodes, which Bre situated 
along a line on the western portion of the two sections. 

The most southerly workings are in the extreme south
west corner of the southern section, and within 150 feet of 
the most northerly workings of the North Mt. Farrell 
Mine. The ore-body is clearly a continuation of the North 
Mt. Farrell lodes, and it seems continuous right through 
this southern Mackintosh section and part of the northern. 

The company has let several tributes, and the most 
southerly workings are being carried on by J . Geddes and 
party, 

An adit is driven eastwards from the western boundary
line of the section on a. bearing of 910. 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 LIle 
sec~md branch-lode a rise has been put in to the surface. 
No work was being done on any of these occurrences at the 
time of my visit. 

The main lode was driven upon southwards for 200 
feet on a bearing of 90 . A rise has been put to the 
surface and a winze sunk on the ore. There are said to 
be from 1 to 6 inches of first-class ore here, and with it 
a few feet of seconds. 

The dip is to the west, and the footwall is of quartz, and 
barren. 

The width of the lode vari .. 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 banging-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 pa.rtly bagged in the stopes, 
and the best seconds are hand-jigged. 

Some second-class ore is left in the stopes for filling, and 
tb~ remainder is stacked on the tip with the seconds from 
the jigs. 

The following table compiled from the sale-notes of lilC 

tributors shows the grade of ore, and its value: 

DlIote 
r\el 

Weight 
of Ore. 

I :\SI'ay \-"Iut', Melal quotatioD'" 

____ Tot.l ya1l1e'I----~_-

L ad Stiver. Lead 

\

' tiler 1011. ) SilH'r. 

(> , (oz.) (per ton) ~) 
_.--- ;--11- -·1----------

t~ml',ewt.'1"' pereen~per ~ .£ 8, d. £ f;, d d. 
June 11, 1007 ,_ 10 J I 63-0 04-3 2t) 1 .2 I 2U 150 0 32-00 
July 23, 1907 .. 11 6 0 58'2\ fiS" 21 19 8 't2 0 0 32'06 
Aug. J9, 1901 .. 11 11 3 6S'6 71'4 21 Ii 1 19 16 0 32-94 
Sept. 20, J907 .. 15 9 2 OO'b 1~-8 ti 13 8 J9 17 6 3~'« 

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 the time of my 
visit. &orne 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-cl&88 ore in the 
North Mt. Farrell Mine. 

In the south·westem corner of the northern Mackintosh 
section two lodes have been located by trenching in a 
creek. A tunnel has been driven from a point a little 
further west. The bearing i8 lI30 • and the country is 
clay schist for the fi1'8t 52 feet. After traversing 81 feet 
of sl.te 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 stope.s have been carried almost to 
the l:lUrface, some 85 feet above the level. The first·das:s 
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ore was sold and the seconds stacked on the tip. The 
stopes are 40 feet long, and a rise from over the arlit was 
taken right to the surface. 

The drive on the ore-body has a bearing N. 100 E. It 
has been extended southwards for 20 feet , but north
wards for 90 feet. The greater portion of this level is 
full of ,vater dammed up by a heap of mullock, and COD

sequentl y inaccessi hIe. The lode-channel seems to be well 
marked, though the lode varies. The footwall is well 
defined, and on jt the first-class ore is obtained. The 
hanging-wall is indefinite, and a shot put into the apparent 
country may at any time reveal ore. 

At winze has been put down at a point a few feet north 
of the main crosscut to a depth of 26 feet. 

The ore-body here dips more steeply. It is 8 feet in 
width, carrying about 6 inches of clean firsts on the foot
wall side and a band of some inches of pug, which contains 
brecciated steel-grained galena. This latter is hand-jigged. 

During my visit some work was done by a tribute party 
on the o're in this winze, but the water could not be kept 
under and the party were compelled to abandon the trib
ute. Nothing could be done with the second-class ore, 
although it was of splendid grade. Of the hand-picked 
first:. and jigs some 3 tons of ore were sent away. The 
average value of this ore is said to have been £16 per ton. 

Fahl-ore is mentioned as having been seen in small 
amount in the ore taken from this lode. 

The main crosscut has been driven another 100 feet 
eastwards beyond the first lode. At 42 feet from the 
latter a second lode has been cut carrying second-class ore. 
This has been driven on for a short distance north and 
south. The lode here appears to be making towards the 
first lode, with which it would Junction at a point further 
south. A shaft was started in this ore-body at the sur
face , and is said to be down some 36 feet. Some good 
second·class ore is tipped round the collar of the shaft. 

The Mackintosh property, therefore, seems to carry a 
length of lode and lead ore of such grade that mining 
operations on a. large scale would be highly profitable. 
It does not possess the topography that would make the 
mining on a large .scale possible without the sinking 'If 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 lit. Farrell second-class ore. The present inactivity 
on this property is deplorable. 
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At a point further north in the northern section of the 
hlackintosh 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 bas been 
silicified, and which carries also veins of quartz. There 
is a little carbonate of iron with the quartz, and the 
metallic minerals present are iron and copper pyrites. 
The ore is dense and hard. and the copper pyrites is found 
disseminated in fairly coarse blebs throughout a zone 
about 8 feet wide. The strike appears to be a few degrees 
west of north, but very little work has been done, and it 
is difficult to ascertain the strike and dip. 

A shaft has been sunk at a distance of 25 feet from the 
creek on its northern bank to a depth of 35 feet. It was 
full of water when I visited the property. The country
rock is the sa.me as that exposed in the creek, viz., clay 

schist. " ., J', !" • 
The sla~ 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 or the lode above mentioned, and 
distant about a chain, there is a second copper-bearing 
zone, of a similar character. It is some 3 feet wide, and 
carries both iron and copper pyrites. 

This is the most southerly point at which copper is 
visible along this line, i.e., in the absence of a much larger 
proportion of galena. 

It does not a.ppear from the work so far done at this 
point that the ore will give profitable returns as a copper 
proposition. The occurrence is, however, worlhy 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 2820-11. 80 acres. 

On the western of these two sections (No. 2820) no work 
has been done. There does not seem much prospect of the 
Macki ntosh lead lode passing into tbis ground at a reason
able depth .. The dip is certainly to the westward, but the 
winze put down on the western Mackintosh lode shows that 
the tendency of the lode is to become more nearly vertical 
than it was between the adit level and the surface j and 
the lode is distant about 350 feet from the western bound
ary of the 'Mackintosh section. 
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The northern section, No. 2397, occupies a. better posi
tion with regard to the lode system. 

On the boundary-line between this section and the 
northern Mackintosh section there is a small quartz blow 
which may be connected with the outcrop cut by the creek 
a short distance northward; yet the whole area here is 
highly contorted, and the creek beds show quartz veinlets, 
which run in all directions, and many of these carry no 
trace of metal. 

In the south-west corner of the section a lode-formation 
has been cut in a smaH creek. It is a zone of highly
contorted clay schist, which has been impregnated with 
silica, and which carries copper and iron pyrites. A h ... tle 
galena is visible in the lode. 

On the northern hank 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, Rnd carrying a little 
carbonate of lime. The shaft is DOW full of water. Some 
65 feet of backs could be obtained here by driving an adit 
from the west, but such work is not at present justified. 
A crosscut from the bottom of the shaft would also prove 
the lode. However, until the lode is proved to be con
tinuous by other trenches at the surface, the exploitation 
at a depth should be held over. 

Trenches have been cut in the bed of the creek which 
traverses the' middle of the section for a distance of about 
7 chains. The country rock exposed is for the most part 
slate, which is vei:Y much contorted. It is sometimes 
graphitic, and conb.ins a little siderite and veins of quartz. 
The latter are flat veins dipping mostly to the east, or fol
low the contortions in the slate. No metalHc 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 c1early 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 prqved line of 
fracturing of the area, and I should recommend that in 
future prospecting- the trenches be continued for a short 
distance to t.he west of tp,eir present extent. It is possible 
to obtain 60. feet pf backs at the point where the galena 
was met with in the trenching by 150 feet of driving from 
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a point a little lower down the creek. Still, t he trenches 
might be extended westwards with much less expenditure. 

(7)-TsE SECTIONS ON THE NORTH-WESTERN FLANK ('IF 

MT. FARRELL. 

On Section No. 3010) which is regislered in the name of 
D. Powell, !lOme trenching has been carried on on both 
banks of a large creek which runs through the section, but 
without result. The section lies to the east of any lodes 
yet discovered. 

On Section 2905, which adjoins the northern section 
of the Mackinu,sh. property, a trench has heen cut in ~ .le 
creek bed, but abandoned in river wash, which consists of 
fragments of conglomerate from the mountain. 

In the south-eastern corher of &ection 2909, on the east. 
ern side of the Mackintosh River, some trenches have been 
cut in the bed of a small creek. The river bank is very 
steep at lhis point. The upper trenches expose a highly 
contorted graphitic slate, with irr~gularly distrJuuted 
veins of quartz, siderite, and galena. Some of these veins 
dip west and others t1atly to the south. 

On the water's edge a few shots have been put into the 
bank, and show the same clay schist which is found in 
contact with the slate all along this line; and in the rock 
are a few scattered splashes of galena. No further work 
has been done on the section. 

Passing northwards along the eastern bank of the ?t1ack· 
intosh River the next two sections are registered in the 
name of G. E. Butler, and ate numbered 2796·M, 80 acres, 
and 2892-)1, 40 acres. 

On the 80-acre section some work has been done in the 
past near the northern boundary. At the time of my visit 
nothing was being done. 

The fault-plane referred to above traverses this section, 
and a creek is situated on the line of the fault. Some 
trenching had been done in the slate near the track, but 
the sides had fallen in, and nothing was visible of the 
bottom. A tunnel has been started into the mountain 
and driven 30 feet in a direction bearing E. 160 S. The 
tunnel was begun in a coarse quartz grit, and was aban
doned when the massive conglomerate of the mountain 
was encountered in the face. There are some quartz veins 
in the grit carrying iron pyrites, and in one place, near 
the entrance, some galena. 

However, there does not seem to me much inducement 
to continue driving, in spite of the presence of a small 
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amount of galena j 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 COD

tinuous into the massive conglomerate. This section was 
formerly known as the " Metropolitan. " 

At the extreme north end of the mountain, on Section 
2873-M, registered in the name of C. R. Lynch, some work 
has been done to try and locate an ore-body said to be 
visible in the river at low-water. This latter was not to 
be seen during my visit. A short tunnel has heen driven 
in the river bank with a bearing of S. 120 \V. The work has 
revealed slate with quartz and iron carbonate veinlets, hut 
no galena could be detected. The tunnel runs with the 
c1eavage of the slate, and a crosscut has been put in 
towards the east for 14 feet. The slate here, too, carries 
quartz and siderite stringers. 

A trench above the track on the Mt. Farrell side of 
this tunnel shows only slate. 

On the eastern boundary of the section, near the cage 
crossing to the Tullibardine area, a short trench has been 
cut in a crushed grit carrying arsenical pyrites. The 
weathering of this mineral has produced some limomte 
at the surface; but no sign of a defined ore-channel was 
visible when I last saw the work. 

The position of this section appears to be a little to the 
east of the line of fracturing of this area. 

(B)- THE TULLIBARDINE COIfPANY. 

The company holds three SO-acre sections. al1 of which 
are registered in C1e name of J. McPhee, viz., Nos. 2058. 
2592, and 2593. 

The greater portion of these sections is covered by 
unconsolidated river wash, through which the main creeks 
have cut their way and exposed the underlying rocks. 

The felspar porphyry forms a series of steep hills on 
the western boundary of the property, and the rock under
lying the river alluvial is slate or pale clay schist. The 
strike of the belt of clay schist is, as far as could be 
determined, considerably east of north. \Vhether it is the 
northward continuation of the belt of similar rock which 
traverses the Mackintosh and Farrell Blocks sections, I 
could not on this visit definitely decide. However. I 
think it will prove to be portion of what was originally 
one continuous formation dislocated by the faul t which 
traverses Section 2796. The fault-plane wi11, I think. be 
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 00 the Tullibardine is probably portion of 
the sa.me 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, haa probably 
been dislocated by the fault which cuts acrOBB the country 
on Section 2796. 

In the Tullibardine area the slate occurs on the west 
as well 8S on the east of the clay schist. This was the 
case on tbe North Mt. Farrell Ie ... (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·sod. 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 
pat-::hes, the green colour being due, not to copper, hut 
to a green sericitic mica. 

In a complex lode-formation of this character the strike 
and dip are difficult to estimate. One very strong vein, 
which has been foHowed 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 j and, 
resulting from its alteration, malachite and bornite are 
common in the lode-formation. 

A winze has been put down on the eastern end of this 
face for 7 feet. The same types of country and mineral 
vein persist. In addition. the schist is thoroughly impreg· 
nated with very finely divided native copper where it is 
enclosed between a. cupriferous quartz vein and a plane 
of IK'paration 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 sma11 cuts have been made in the bank, and show a 
littJe copper pyrites. One of these veins shows a fair 
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amount of ankerite* with the quartz, and serves to show 
the connection between the copper ores and the lead ores. 
At this place, 15 feet west of the main face, the clay 
schist bas a belt of slate intercalated with it. The slate 
dips to the westward. 

In all, the veins which show copper extend to a distance 
of 100 feet west of the main face exposed. 

Across the creek from the main cut there are two 
trencheS'" which show quartz veins or silicified schist carry
iog copper ore. These serve to indicate that the copper 
bearing zone is at least 150 feet in width. 

Where the creek turns to run southwards there is a strong 
quartz vein carrying coarse copper pyrites. On this, 
Pearce, who first held the property as a reward claim, had 
sunk a shaft 20 feet, but the creek at the time of my visit 
made it impossible to investigate thiS work. Pearce had 
apparently turned the creek to the west, but the later work 
had thrown it over again, so that the water could not be 
baled out of the shaft. 

Alongside this old shaft a tunnel has been driven east~ 
wards on a. bearing of 1260 in slate, which here junctions 
with 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 slate, con
sidered as a whole, will be found, I think, to dip to the 
west, as does the small band intercalated in the clay 
schist .. 

At 75 feet the tunnel cuts through a band of silica 
2 or 3 inches wide, 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 
striking froID 300 to 400 east of north. These quartz 
veins carry copper pyrites and some odd splashes of galena. 
The tunnel was here a.bandoned. 

Another tunnel was started, 100 feet south of the first, 
and across the creek. It was driven west on a bearing of 
2990 for 35 feet, the intention apparently being to prove 
the veins of eupriferous quartz exposed in the main cut 
on the creek bank. The only copper veins met 
with were some smaH ones in the approach. The country 
intersected by the tunnel is clay schist, much crushed and 
fractured. Some bands of the schist are a little darker 
than others, and resemble more closely an ordinary slate. 
Vertically above this tunnel a couple of trenches have 

• Ankerite is a carbonate of Iim~, iron, Ilnd magn~ia. 

• 
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been cut in the creek bank, and show a few quartz veins 
carrying copper pyriteo. 

The tunnel .hould certainly be continued for another 
100 feet to prove whether the veins of copper·bearing 
quart. expoeed by' the main face are continuous. So far 
only the width of the formation haa been indicated hy 
prospecting operations. 

The creek turns again to the east a little way further 
south, and some trenching should be done bere to prove 
whether the lodes cut by the eastern tunnel are of &oy 
horizontal extent. 

In the south-western corner of the northern section, a 
trench one chain long has been cut, and a bole put down 
some 6 feet in the centre of it. The country rock is the clay 
schist in which green patches of sericite occur, and which is 
thoroughly impregnated with ankerite. A little quartz is 
present in veins and small lenses, but DO copper' &eCOm
pani .. it at this spot. 

Near the centre of the southern aeetion, No. 2592, there 
ia a short trench upon a quart& outcrop. The surface 
cover is considerable, and only a few irregular ma.sses of 
quartz are visible. There is a small amount of ankerite 
and both copper and iron pyrites included in the lIuartz. 
I noticed also some fragments of included slate, like thoee 
in the quartz reef on the Mt. Farrell 1....... The outcrop 
is poorer than that in the north-eastern corner of the 
section, but seems worth prospecting further. 

A few chains to the south-east a trench, 40 feet in 
length, has been cut. It shows the usual ,alluvial cover 
resting upon a dark-coloured wavy slate. There is some 
quartz in the slate, and on the sides of the trench I 88W 

BOrne slate with veins of siderite and a little iron pyrites. 
This may come from the end of the trench now filled in by 
the fallen alluvial from the sides. 

On the eastern bank of the creek, south of this latter 
place, a trench 8 feet long expoaeo a lode which differs 
from the copper formation in a striking way. The country 
rock is the same clay schist, with green aericitic mica on the 
divisional planes, and carrying a quantity of carbonates, 
but no silica. The metallic minerals are galena and 
blende. 

The strike measured over the short length exposed is 
between JOo and 120 east of north. The dip i. to the 
westward. No copper ore at an 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 w'hich 
carries the metallic minerals (galena and blende) in bands 
up to an inch in width, and also scattered through the 
gangue. 

A trench, 6 feet deep, was cut at a .distance of 60 feet 
to the southward to test this lode. The sides had partly 
fallen in and were not visible. On the banks were some 
pieces of gre~ish schist carrying veins of quartz and 
carbonates, with iron and copper pyrites, but no galena. 

There is little else done on this area. In the bend of 
the river , just south of the boundary-line of Section 2593, 
a trench has been cut in the clay schist, but no ore is 
visible. 

The copper ore of the central section is in itself of very 
promising appearance; but the quantity a.vailable cannot 
be estimated even roughly until some further prospectmg 
work is done, with a view to proving the length of the 
lode-formation. The amount of ore carrying native cop
per cannot be expected to be considerable. 

(9)-THEWHITE HAWK DISTRICT. 

(a) - The Tr hitf' Ha'/l·k M'illt. 

The \v hite Hawk property includes the sections num
bered 2330-H, 42 a.cres; 2331-M, 80 acres; and 2332-M, 47 
acres. All of these are registered in the name of R. P. 
Symmons. The 80-acre section contains the workings. 

At the centre of central block (No. 2331) is the lode, 
which was first located by Tom Farren, 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 hi]] 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 few feet from the 
entrance. 

At this point the lode seemed to dip east at about 400, 
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 wall. The ore gave me the impression of following 
the joint-planes of the limestone, but no length of lode 
can be said to have been proved. 

• 
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\Vork ba.s been abandoned at this particular spot, and 
a crosscut has been driven westwards for 141 feet on a 
bearing of 2650, in the hope of cutting another ore-body. 

The first discovered outcrop of ore is situated at the 
approach to this tunnel. No other metallic mineral than 
iron pyrites was visible to the west of the lode at the 
entrance. Galena is said to have been seen while work 
was proceeding, but I did not find any in the workings. 

The drive cut across some cavities in the limestone, 
which are still visible in the back, and c.lown which the 
surface drainage brings a quantity of mud. . 

On the steep hill side which forms the western bank 'of 
the White Hawk Creek south of the centre of the section, 
there are two places where a small amount of galena, 
associated with zinc-blende, is visible. "One is near t he top 
of the hill, and carries some coarse-grained galena with 
semi-oxidised bIen de. 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 di pping east. 

The metal appearing here is, in my opinion, not con
nected with any other lode yet located in this area. 

Near the south boundary=line of this central section a 
mass of gossan was discovered, which, on being broken 
into, was found to carry veins of galena. The dip and 
strike could not be determined accurately, and the pos
sibility of the veins now visible being of a secondary 
nature is so strong that such observations could hardly 
be of any value. 

A tunnel was started from the creek bank, which is 
here precipitous, to cut the lode at a depth of 85 feet 
below the 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 
traversed dips at 400 to the west. Joint-planes crossing 
the bedding-planes at the entrance to this tunnel are apt 
to give a false impression of the structure; but the joints 
become less pronounced as the surface-rock tis left. The 
limestone shows numerous seams of calcite running with 
the bedding-planes, and opening out here and there into 
lenses from a quarter of an inch to half an inch wide, and 
from half to three-quarters of an inch long_ 

The tunnel at 40 feet from the entrance met with a. 
body of semi-oxidised ore. There was some crystalline 
calcite and a mass of gossan carrying galena and ceruBSite. 
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 ijistrict, and 
W&8 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 eastw&J:cls. The dip 
v.,ries, becoming much 6atter in the bottom of the winze. 
On both hanging-wall and footwall there is pug carrying 
fragments of limestone. The orc consists of gossan. carry
ing blende and galena in bunches through it, and at the bot
tom of the winze at the time of my visit there were 2 
h'tches of clean galena in the gossanous material, which 
wAs dipping east at 350, The amount of ore was increas
i~g 48 the workin .. were carried down, and there appeared 
11 be signs o( the'locle increasing in width on the southern 
.. ile of tbe winze, 
I'~e adit was continued past this spot, and when I 

viait.ed t1ae mine the work of driving westwards was pro
ceeding, at a distance of 123 feet from the entrance, 

''!'his tunnel at !lO feet paased through a slide-plane, 
</iI!PI'Ig wit" tile country, and carrying fragment. of Iime
rltbne set in a paste ot soft, wet, yellow clay. EI'ome cavities 9' aolution were paased through, similar to those met with 
10 the northern tunnel. Where the drive intersected one 
of these, at Iq3 feet from the adit entrance, a maas of gos
~noU!5 material was met with, which carried galena. This 
frlmment of ore may have been derived from the upper 
P'1rtion of the bo4y of ore cut at 40 feet, and may have 
t<?)leq. down the open cavity to ita present position . 

. B.eyond this point the laat 20 feet of the tunnel are in 
very dense limestone. in which the bedding-planes are not 
1ecipherable, but which is travened by a number of very 
irregular. join~. Vein,S of calcite were present, and in 
t'ijer;n a httle Iron pyntes. 

I The work done at this end of the section has given very 
inoonclusive results. There are two bodies of ore--tbe 
sfu.face gossan. some 85 feet above the tunnel; and the 
o~body on which the winze is sunk. But the connection 
~tween the two, if any exists, baa not been proved. The 
tunnel was being driven in country which, at the time of my visit, showed no indication of the presence of ore. It 
would thererore seem advisable to lollow the surface gos
san down, to try and determine the strike and dip. Until 
more is known about this surface ore it appears to be 
inadvisable to prospect for it by means of a tunnel. 

Qn the northern boundary of the section in the creek 
~ a trench has been cut for a few feet. The massive 
h~estone 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 metallic 
contents vary considerably. This is no doubt owing 

to the fact that the lodes aTe subject to the leaching action 
of surface waters. 

Description of Ore. Lt:lIId. $ilver (pCI tun), ZinC' • 

. -- ---- ----- ---
per cent. O%.il, dwt,., p. pt·), "ent. 

)rixerl 8ulJlhiJe~ .•••• . .•• j 41'S 12 .; 0 ~()'5 

nO'SHIi .....•.•.• aO-2 15 10 .; 
Galena (from gossan) .. '" 66'7 II :J " Galent! (ft'om g~'''8all) ..•... j 41J';} " 1:3 6 
Galen-, (from wUlze) ......• 30'1 8 15 0 
Galena .. ::::. 1 77'2 5" I 16 
Galt'.,. 50'51 27 " 8 
Galena .... , ..... W" {j " 7 " ---

(b) - Other Sections on the Wh ite Hawk Creek. 
On the Section 3367.11, 72 acres, charted in the names of 

R. P. Symmons and C. R. Lynch, a. gossanous cap on the 
limestone has been found. Some trenching has been done 
on this outcrop, starting from the small creek that runs 
southwards to join the main creek near at hand. The 
trenching shows a number of veinlets of calcite, carry
ing galena, blende, and copper pyrites. These dip to the 
west into the limestone, and with the bedding-planes. 
From the amount of work that had been done, these vein
lets gave me the impression of being" droppers " from a 
lode crossing the bedding-planes. A trench across the 
formation in an east-and-west direction would afford 
valuable information. 

There is no further work done on this Or the other 
sections charted in the same names. 

(10)~THE SOUTH MURCHtSON SILVER AND LEAD MINING 

COMPANY, No LIABILITY. 

The company holds one section, No. 704-11, of 73 'acres, 
upon which a considerable amount of prospecting has 
already been dOlle, but hitherto without any successful 
issue. The object of the work done is to pick up the 
southward continuation of the Murchison lode. It has 
been already pointed out that the lode-channel after pass
ing through the porphyroid in the Murchison low-level 
workings turns and follows a direction only a few degrees 
west of south. If this strike continues unchanged, the 
lode-channel should traverse the South Murchison ground, 
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provided that it is continuous for that distance. The sur· 
face cover of vegetation is extremely thick at this place, 
a.nd 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 th€' 
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 Murchison section, hutno definite lodes 
have so far been located. Some siderite is visible in dark 
graphitic slate, and with it a little quartz and iron pyrites. 
This spot is a little t.o the east of t.he 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 10 feet a 
drive north was put in some 27 feet, and a further cross
cut was driven north-west for 27 feet. The face of this 
crosscut showed massive quartz, with a little calcite and 
pyrites. The quartz contains some chlorite. No galena. 
was found in these workings, and they have heen aban
doned. The company, at the time of my visit, was 
exploiting the more easterly portion of the section by a 
low-level tunne1. This starts from t.he 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 2700, and 
had been extended some 160 feet when I visited the pro
perty. There is a dark slate at the approach, and then 
for 150 feet the adit is in a pale-coloured clay schist, not 
different from the slate except in colour. A few veins of 
quartz were intersected, carrying some chlorite and asso
ciatea with calcite. Some of the veins showed a few 
splashes of bien de and galena. 

At 150 feet the tunnel passed into a belt of porphyroid, 
which continues up to the face of the drive. 

The company expected to cut the lode by this tunnel 
with 100 feet of driving, but events have shown their 
estimate to be much .too small. The width of the felsitic 
rock has not yet been proved at this point, and the sur
face vegetation is too dense to settle the matter till some 
further trenching is done. The lode for which the com-

• 
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pany is driving is said to be in slate where it was picked 
up on the river bank. Yet this does not necessarily mean 
that the lode will continue in slate. The felsitic rock may 
carry the lode if the fracture persists and crosses over 
into it from the slate. The upper-level tunnel would 
appear to be situated just to the westward of the belt of 
rock said to contain the lode. Had it been 100 feet 
further to the east much more information might have 
been obtained. The configuration of the country is less 
favourable at this point. &till, a site for the lower-level 
tunel might well have been obtained further west than 
the one selected. 

(H)-THE OTHER SECTIONS NORTH OF THE MenrHJSO~ 
RIVEU. 

On the remaining sections charted on the map accom~ 
panying this report practically nothing has been done. 

A few cuts have been made along the river bank on 
Section 2945, registered in the names of R. Green and A. 
King. Galena is showing in two places in a lode~forma· 
tion which consists of slate cemented together with car~ 
bonate of iron and quartz. This latter occurrence of ore 
may have some connection with the western lode, which 
has been located across the river on Thomas' Blocks. 

(12) - THE THOMAS' BLOCKS SILVER MINING COMPANY, 

No LIABILITY. 

This property consists of three sections, viz., 2808.M, 80 
acres (lessee, C. 'V. Thomas); 2850.M, 80 acres (lessee, 
C. Thomas) ; and 2918-", '20 acres (lessee. G. O. Smith). 

The main portion of the leases is situated on typical 
schistose porphyroid, but the slate occupies a large area of 
the northern section (2808) . 

"'ork on the lodes found on these properties has only 
been in progress for a few months, and thus far nothing 
is known of the behaviour of the lodes in depth. 

There are certainly' two lodes on the property, of which 
the eastern one is the principal. 

This main lode, at its outcrop near the northern bound~ 
ary of Section 2808 in the bend of a creek, showed 
about 14 inches of banded ore, in which were 4 inches of 
clean steel~grained galena on the hanging~wall side., The 
metallic minerals occurring with the galena at the surface 
were bIen de, 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 outcrop first 
located. This shaft was only just started at the time of 
my visit, and some difficulty was experienced in keeping 
it c1ear of water. There were a few inches of very good 
ore, consisting of galena and copper pyrites, in the 
bottom of the shaft. The amount of copper pyrites was 
not large, but al1 the ore I examined carried blebs of it. 

A point has been chosen about 250 feet further down 
the creek from which to drive for the lode. Near this 
approach there was a small vein of a quartzose character, 
which showed a little galena and blende. In cutting a 
magazine at this point, the ore was not found to make 
into body of any size. It is probably an off-shoot from 
the principal lode. 

The first few feet of the tunnel are driven in a south
ward direction, and it then turns away with a south-west. 
erly bearing to intersect the lode near the shaft sunk from 
t he surface. The tunnel was begun in slate, w~ich gave 
way within a few feet to a wavy porphyroid. Galena was 
visible here and there on parting-planes in this rock, which 
clearly shows the results of alteration by vein-forming 
solutions. The main lode-channel had not been reached 
at the time of my visit. When the lode is cut at this 
point much more information should be . afforded. The 
ore at the surface seemed very free from oxidation on the 
whole, .but a sample from greater depth is needed for 
companson. 

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: -

Sil"el' (per ton ). Lead 

ozs. dwte. (per (·em). 

102 18 65·4 
215 0 69·5 
201 0 

The discovery of the fahl-ore here seems an excellent 
sign , a nd if any quantity of this mineral is commonly asso
ciated with the galena of the lode, an ore with a silver 
content much above the average will result. The increase 
in the silver content with recent deeper development is 
notable, for earlier assays of material taken from the 
outcrop are said to have shown only from 27 to 50 ozs. 
of silver to the ton. . 

• 
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What would appear to be, in all probabiJity, portions 
of the same lode as this main one just described outcrop at 
several points on the slopes which rise gradually from the 
the river towards Mt. Murchison. 

Ooe 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 second·class are . 
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 
runs N. 250 W., and is in the same country rock porphy
roid. A trench some 50 feet in length and 8 feet deep has 
been cut. The metal occurs on a good wall as a narrow 
seam 1 t.o 2 inches in width. It is free from non-metallic 
gangue minerals, but both iron pyrites and blende accom
pany the galena. 

No height of backs ca.n be obtained at this point by 
tunnelling. and it will be probably found more advan
tageous to carry a trench on the line of the lode as at pre
sent, and to sink on any good shoot of metal tha.t may 
be met with. 

In the north-west corner of the south sertion t here is 
some gossanous material on the surface which may be 
derived from this western lode. 

(13)- THE TULLAH SILVER AND LEAD )JINING COMPANY, 

No LUBILJTY. 

The company is engaged in exploiting a lode which has 
been discovered on Section 2925-111, 80 acres, registered 
in the name of E. Pennefather. 

The lode bas been exposed by some 30 feet of trench
ing in the creek which traverses the southern portion of 
the section. At the surface it appears to be of a composite 
character, consisti ng of numerous short lenses and bands 
of galena, blende, and iron pyrites, in a zone of altered 
felspar porphyry. The width at the surface is about 15 
feet, and the strike, as far as cou1d be ascertained. N. 80 

,V. There js some good milling ore visible in the trenches, 
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but the 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 
this outcrop. in an easterly direction, the bearing being 
76°, The country rock driven through is for the most 
pa.rt massive uncrushed 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. diabase, and some rounded fragments or lode
material similar to that found in the lode itself. 

After passing through this old river bed, a reddish or 
greenish felspar porphyry was traversed by the adit 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 the westward at from 800 to 850. It is a complex 
lode system, comprising numerous zones separated by divi
sional planes roughly parallel to the outer walls. The 
gangue is for the most part a greenish sericitic alteration 
product. of the felspar porphyry. Some silica is present, 
especially Oll the footwall side. Much of this silica is of 
earlier dale than the impregnation by the lead-bearing' 
solutions. 

The footwall country is a chloritized felsite, which is 
free from galena, but ribbed with vertical veinlets of 
quartz. Part of it , too, is hardened by an intimate infil
tration of silica, till the rock becomes practically a jasper 
or chert. This phenomenon is merely a phase of the form
ation of the siliceons vein lets 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 veinlets, has been refractured , and 
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 

o 

• 



, 

• 

• 

I • 

105 

ore is the central portion of the lode. This is also the 
.softest, for the development of sericite and carbonates is 
most marked there. &ome of the galena is in an extremely 
fine state of division, and the lode is so minutely impreg
nated with it in this central ZOlle that any broken frag
ment of ore shows the fine-grained metal throughout. 

\Vith a view to proving the lode, there was started 
during my visit to the field a northward drive, which had 
been carried for some 28 feet along the footwall. The 
lode here was hard and poor. Since my return from 
Mt. Farrell the drive has been carried another 100 feet 
nO'rthwards, 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 ore carrying a fair proportion of 
fahl-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 adit, 
which would need to be a very IO-_lg one, in order to obtain 
any considerable height of backs. A survey made by the 
company shows that, with 925 feet of driving, some 320 
feet of backs are obtainable. 

The fol1owing are the results of assays made from orc 
from this mine since 6th January, 1908: -

8ilwI" (pel" Ion). 
ozs. dwts. gl"S. 

13 4 14 
32 0 6 
47 17 3 

305 16 0 
222 10 0 
429 18 16 

L,oul 
( Iwr I'ent.) . 

77"l 
77"6 
no 
77'6 
74'7 
74'5 

The latter three samples contained fabl-ore. The varia
tion in the silver content in the others 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. DONOGHUE' S SECTIONS, Nos. 2863 AND 2864. 

These two sections are of 80 acres each, and are on the 
Hne of what is probably the major fracture in this area. 

The main lode outcrop, now being prospected on 
Thomas' Blocks, is the most northerly outcrop on this line 
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of lode. As already stated, some further 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 the one lode 
is very great. The line of the lode seems on the map to 
bend away a little towards the east; but it is to be fernem· 
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. 

Still 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., blende and both 
copper and iron pyrites. 

The country rock is here no longer schistose, but massive 
quartz-felspar-porphyry. The hanging-wall is but little 
altered. and is pink; but the footwall is greenish, and 
carries streaks of metal in the sericitized zone. This 
occurrence is 720 feet, by aneroid measurement, above 
the river. 

Still further south, and a chain inside the boundary of 
Section 2864, is an outcrop showing disseminated galena, 
blende, and iron pyrites over a lode 18 inches wide in 
t~e quartz-porphyry. This spot is 875 feet above the 
flver. 

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 feJspar-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 PYI:ites. The country is the massive type of 
ielspar porphyry. 

• 
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The lodes on this section are well worth further
prospecting. especially the eastern one, which I think to 
be probably the southward continuation of the "main 
lode" on Thomas' Blocks. The prospecting now being 
carried out on the latter property will no doubt afford 
valuable information, which wil1 be of benefit to the 
future prospecting of this lode. The surface configuration 
will enable the lode to be worlied at several levels by means 
of short adits. 

(15)- THE SF.CTIONS IN THE &1'ERLING RIVER VALLEY . 

To the west of the Thomas' Blocks and Donoghue's sec
tions are a line of sections situated on the low ground 
leading down to the Sterling River. These sections-num
bered 2861-11, 20 acres; 2837-14, 80 acres; and 2862-M, 68 
acres- sta.nd in the names of J. H. Finlay and M. Donog
hue. 

The western portion of the area consists mainly of slate, 
hut in which there are some parallel narrow bands of 
porphyroid. The outcrops are few, a.nd I could not deter
mine whether the porphyroid was intrusive or whether 
tr.i.n sheets of lava were interbedded with the slates. 

There is a long quartz reef traceable right through these 
sections from end to end, which has a trend slightly to 
the east of north. 

The only work done on these sections has been carried 
out on this quartz body. 

The outcrop of quartz has been cut through by a trench 
at a point just south of the boundary-line, between Sections 
2837 and 2862. The quartz is some 15 feet" across at this 
point, and has a westerly dip. There is a little iron pyrites 
present in the quartz, and with it some copper pyrites. On 
the hanging-wall side of the reef in the slate there is a 
vein of galena half an inch in width; and on the footwall 
side there is a gossanous admixture of quartz limonite and 
iron carbonate carrying a little galena. 

An ",ssay of the ore from this spot is said to have shown 
the presence of 11 ozs. of silver 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 under 
the button-grass, but again reappears in the same line. 
Some trenches have been cut across it in Section 2861. and 
just outside the northern boundary of this section, but 
only iron pyrites was found in the quartz. 
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This quartz reef seems, therefore, barren, as far as 
galena contents go, and to resemble in many ways the 
quartz reef in the Mt. Farrell sections. The one spot at 
which the galena has been found appears to me a place 
where a later fracturing has in part coincided with the 
original fracture, enabling the galena to be introduced 
alongside the quartz. 

(lB)- OTHER SECTIONS SoUTH OF THE MURCHISON RIVER. 
, 

On the north side of the Tullah property, and between 
it and the river, lie two sections-No. 2830·11, 80 acres, 
registered in the name of C. A. J . Collins; and No. 
291l-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 porpby
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 smaH, but it is so rich in copper 
pyrites that further work at the spot might well be car· 
ried on. 

A little higher up the hill there is some massive haema
tite, which merges gradually into tbe 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 S'ection 2921"M, 37 acres, in the name of E. Gold
smith, no work at an bas been done, and no lode dis-
covered. . 

To the east of Donoghue'S sections lies an 80-acre section, 
No. 2940, standing in the name of H. J. Kelly. The 
country rock is massive quartz porphyry on the western 
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 carries some iron pyrites. 

The same zone has been 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. 

o 
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• 



, ~ 

J09 

( 17)- THE SECTIONS ON THE NORTHERN SLOPES OF 

MT. MURCHISON. 

(a)-Th< Two 40-acr< Section8, 2865 and 2866. 
These two sections are registered in the names of R . P. 

Symmons and J. J. Rice. 
On the southern section, 2865, on the track running 

through the section, a small excavation has been made in 
the 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 bas 
been made to this lode type in an earlier portion of this 
report.* Some coarse cubical galena was visible at the 
top of the cut, but the lode seems to pinch towards the 
bottom of the excavation, and the galena is largely replaced 
by iron pyrites. These workings are 1000 feet above the 

-Murchison River. 
On the adjoining section, 2866, a shot has been put in 

the rock over the track in the northern portion of the 
section. A chloritized lode~stuff is exposed, carrying a 
few splashes of copper pyrites. This ore resembles the 
copper ore visible at several points on the Osborne Blocks 
and other sections situated along the Murchison River. 

The bulk of ore does not seem to be great, and the 
copper content too low at this place for the deposit to be of 
value, unless future operations produce a marked improve
ment. 

(b) - TAe Tu'o SO-acre Sections, 3070 and 3071. 

These two sections, known as the "Sterling 0, sections, 
are registered in the name of W. \Voolven. They are 
situated on the northern slopes of Mt. Murchison, and 
in altitude from 1300 feet above the river on the northern 
boundary, to 1440 feet on the eastern boundary of the 
southern section. The country rock is on the eastern side 
massive, ullcrushed 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 little copper carbonate and copper 
sulphate. Galena is said to have been seen while the 
tunnel was being driven, but I could not find any trace 

• St1I p. 4U. 
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'of it remaining. It is said that the black gossanous 
material on the border of the mass contains native copper. 
No specimen which I examined carried the mineral. The 
country rock is porphyroid. 

All the ironstone seen was apparently weH above the 
water-lEWel , and the workings are consequently too shal
low to give an idea of the proportion of copper ore asso
ciated with the hematite. The configuration of the 
country is rather unfavourable for the driving of a lower
level tunnel. It would be better in future prospecting to 
sink on the lode. 

On the southern section the porphyroid carries a few 
stains of copper carbonate, but outcrops of the rock are 
few, and no further signs of the presence of a lode were 
detected. 

(c)- The lJaTytes Lode. 

&ituated between Section 2865 and the Murchison River, 
and at a height of from 600 to 700 feet above the river, 
there is a strong vein of barytes. 

This is exposed at the surface for a length of 5 chains. 
Its width is at least 4 feet at the southern end of the 
outcrop, but no work has been done elsewhere, and I can
not say if this is the average width. 

The barytes is crystalline, and white or transparent at 
first sight. Careful examination, however, shows that it 
is fl.ecked throughout with minute specks of galena. 

Several prospectors enquired of me whether the barytes 
cap might not be a sign of a massive galena lode in 
depth. They seemed to have the impression that there 
were known cases of the variation of lode contents o-f the 
type mentioned. If any such cases exist they are unknown 
to me. 

lt is true that in the case of barytic lea.d.-veins* the pro
gress of weathering may after a long interval of time pro
duce a gossan relatively rich in barytes. This is because 
-of the insolubility of barytes. But in the present case the 
vein is a solid one, consisting almost entirely of massive 
barytes, and not. a honeycombed gossan; and there is 
no justification for the belief that the mineral character 
will alter materially. 

If the occurrence is to prove of commercial value it 
will be as a. source of the mineral barytes itself. Barytes 
is used mainly in the manufacture of paint as a substitute 
for white lead or zinc oxide, and to a less degree for 

'" Desclibed on p. 49 of this -report. 
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weighting paper and for the preparation of the oxide of 
barium. 

FOT such purposes it is necessary to, first of all. free 
the barytes from its associated impurities. In this case 
no great diJIiculty would be encountered ; for, apart from 
the small galena 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 ior 
the crude product. delivered at a grinding·miJI, may be 
reckoned at between 16 and 20 shillings per short ton. 

'Vhen finished for the market, the mineral is worth as 
much &8 £4 per ton. 

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 !?ECTIONS ON THE MURClIlSON RIVER. 

(a)- The Sections lmoll'n as " Tlt e Osborne C01)P'" 
Blocks." 

The track which follows the northern bank of the Mur4 
chison River towards the south--east traverses a number of 
sections, of which only two are at present taken up. These 
are Nos. 2144·", 80 acres; and 2145·", 80 acres- both of 
which stand in the name of C. Madden. The greater por· 
tion of both these sections consists at the surface of chlor· 
itized quartz felsite, but the conglomerate encroaches 
upon the borders of each section. 

On the northern side of the river, near the centre of 
Section 2144, there is a massive outcrop of hematite. The 
schistose green quartz felsite 'has been, by silicification, COD· 

verted into a grey quartzite in the immediate neighbour
hood of the hematite. 

A few distinct quartz veins are to be seeD, and these 
carry both iron and copper pyrites; and besides these 
actual veins, the green quartz.felsite is irregularly impreg· 
nated with iron and copper pyrites and a little galena. 
Very little prospecting has been done on this outcrop, 
which certainly merits further attention. Two a.pproaches 
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 rar 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 \\e11 worthy of more work being car* 
ried out upon it. Very little has ever been attempted,. 
and the vegetation is so thick that prospecting cannot be 
carried out without trenching. 

In the adjoining section (2145) at the southern corner 
of the portion which lies on the northern side of the Mur
chison River, and right on the water's edge, there is a 
further outcrop of metal. A zone of the quartz felsite 
about 30 feet in width is impregnated with copper pyrites 
and bornite. The occurrence has had very little done on 
it, and the surfa.ce only has been exposed here and there. 
As far as I could see, there are no definite walls to the 
deposit. Some joint-planes are visible, but these seem of 
later date than the impregnation with metal, for the ore 
does not follow the divisional planes at all . 

This formation should certainly be vigorously proa
pected. 

A very similar occurrence of quartz felsite which has 
been impregnated with copper pyrites. is situated nearly 
a mile south of this spot, on Section 4440, where the track 
traverses the centre of the section. Here, too, only the 
surface has been broken from the outcrop. 

On the southern side of the river, and in Section ~145, 
some further workings are situated. Some copper and 
iron pyrites are visible in the quartz felsite, and a short 
tunnel has been driven westwards at a point 75 feet above 
the river. The tunnel only runs in some 15 feet; and a 
short drive, 10 feet in length, runs southwards from the 
end. 

About 20 feet higher up the hill the quartz felsite is 
replaced by actinolite rock. A trench shows a few coIcurs. 
of iron pyrites an{l hematite along joint-planes, and in 
thin seams in the rock. The prospects at this point do 
not seem very encouraging. 

(b)-Fol/' 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-)1. 

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 a.ssociated with bIen de, 
iron pyrites, and copper pyrites in a gangue, which is 
mainly silica. A few fragments of bleached and kaolin
ized country rock are included i;n the lode. This vein 
is about 8 inches wide where it was first picked up, at & 
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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 veinle'" 
of quartz and pyrites. The dip is towarda the 
west, at about 750 ; and the strike, meaaured &Croes 
the river to the outcrop 00 the other aide, is N. 
210 w. 

The western vein is smaller- 4 inches wide--and dips to 
the west at angles which vary a good deal over the small 
length of lode visible. It carries a little I ... metal and 
more quartz. Blende and copper pyrites &re present with 
the galena. Across the river at the water's edge both 
veins could be seen; but they are here hard and quartz
ose. The two veins unite about 12 feet from the water, 
and at the junction a pocket of good galena occurs_ A 
little blende, copper pyrites, and fahl-ore accompany the 
galena at thi. point. 

Traced beyond the intersection the ore becomes once 
more hard and denae, 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 bank 
of the river. As a preliminary to future operatio .... 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 J since the bank riaes almoat 
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)- X itt&on' & Jr orkingl . 

Following the track southwards from Foy's lode a small 
outcrop of hematite is met at a point just outside the 
... eatem boundary-line of Section 24-11. Tbe country rock 
iI quarto felsite, but no copper i. found here in associa
tioD with the iron. 

The track follow. the river bank, and no Btriki", diller
ence is noticeable between the co ..... try rock here and that 
f"rther Dortk until a belt of crushed ·conglomerate i. met 
with, limilar to that which forma the weatem slopes of 
Little Farrell, in Section 2911 . 
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Beyond this the igneous rocks occur _,ain , abd in them 
the old workings of H. E. Kittson are 8ltuated. The sec· 
tion, No. 2829 ... , 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 ca,e. 

Close to the landing-place of the cage, and only Just above 
the river level, an excavation has been made in the steep 
bank, which shows a band of quartz porphyry impreg
nated with iron pyrites, copper pyrites, native bismuth, 
and a comple" mineral tenned lillianite. Some oxidised 
copper ores ate also present. Some very rich silver oree 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 8Outh-e&8t, and 80 feet above the 
river, another zone is opened up, lOme 20 feet wide, and 
through it a Dumber of small veina run. The veins are 
vertical, but their strike is very variable. These veins 
carry a little iron and copper pyrite., together with lOme 
specular i1'0 0 ol"e. 

Below this outcrop, and 30 feet above the river, a tun
nel was started in granite, but abandoned when 15 feet of 
driving had been done. 

The mouth of the tunnel shows a greenish altered zone 
in the granite, which appears to dip northward.. If the 
work i. 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 fi88ure, 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 PIEIIAN RIVER. 

The track to Rosebery from Mt. Farrell folIo ... the Pie
man River round the base of Mt. Black, and from the 
Murchison River on the western side of the Mt. Farrell 
townahip to the railway bridge over the Pi_man the 
oountry rock traversed is wholly the '_Ispar porphyry. 

The river alluvial overlapo the base of th_ higher ground, 
and the present river bas cut ita ·way down through this 
gravel. 

• 
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The felspar porpbyry is very similar in appearance to 
the corresponding rocks further east. It is 00 the whole 
schistose, but the degree of schistosity varies between wide 
limits. 

The region is traversed by a Dumber of minor, and one 
major, fractures, at a distance of about 2. mil .. from the 
junction of the Mackintosh and Murchison Rivers. 

Only ODe section on the area is at, present taken up, viz., 
No. 2382, 40 acrcs, which is registered in the names of 
G. A. Gabhedy and W. M. Black. It is on this property 
that the mine known as the Langdon is situated. 

The lode was first discovered at the point where lones ' 
track crosses it by a prospecting party, who worked north
wards from Rosebery along the felopar porphyry belt. It 
exhibits a marked peculiarity of structure, in that the 
strike is due 8astrand-west. The dip is northward . 

A tunnel has been driven southwards from a point 30 
feet below the outcrop. The bearing io 1470 , and lOt 30 
feet it p .... d through the lode. 

It is said to have been driven another 30 feet on the 
same bearing, but the portion of the drive past the lode 
was blocked by waste. The tunnel was carried past the 
lode, for the reason that the values had so materially 
decreased in depth tbat it was thought the lode was 01111 
ahead. 

I am informed that the upper portion of the workings 
produced some very good galena, of which about 40 tons 
was taken to the smelters. At the time of my visit all 
this material had been stoped out right to the surface. 
A few specimens lying on the tip showed good coarse 
galena with resinous-looking blende. 

There is a drive on the lode from the adit for 30 feet in 
an easterly direction. The back of tne drive shows that 

. the ore-body has pinched to a width of only a few inches, 
and, in fact, can hardly be traced at the intersection of the 
drive and tunoel. About 10 feet from the end of the 
drive there are 6 inches ~ ore, consisting of coarse galena 
mingled with resin blende. But on the whole the galena 
seemo to have given place to resin and ruby blende. 

The contraction of the ore-body and the impoverishment 
in the lead content have no doubt led to the abandonment 
of active work, and the mine has been idle for 12 months. 

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 promlsmg outcrop it is a pity Dot to ca.rry 
tlie work down beyond the very shallow· level tunnel. 

There have been several trenches cut on the western 
continuation of the lode outcrop, but they show only :linc
blende with traces of galena in veins through a mineral
ized zone. These trenches extend to the weatern 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 are to be seen in the 
country rock near the lode, and these veinleta seem to 
have a tendency to run in an east-aod-west direction. The 
country rock is also indurated here and there by an inti
mate impregnation by silica, till it resembles a cbert. 

Higher up the hillside, some 250 feet along the track, 
there is a little work done. on a gOllaDous 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 
bas by weathering acquired a coating of limonite, but the 
undecomposed material is dull yenow, and has been mis
taken for carbonate of iron . 

Too little of the lode was exposed to determine the dip. 
The strike seemed to be a little north of east. The coun
try rock is similar to that of the Langdon Mine. 

There has been some. trenching on the adjoining section, 
2624. now vacant. 

In one of the trenches below the track on the eastern 
bounda.ry 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 b1ende 
and a little galena in a band of silicified felspar porphy".. 

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' OD the line of the Langdon 
lode, and in one trench a lode a foot wide, carrying some 
veins of tarnished blende and a little galena, is visible. 
A winze, full of water at the time of my visit, had been 
put down in the bottom of the trench, 80 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 wiB, as far as can yet 
be foretold, be located round the North Mt. Farrell and 
Mackintosh leases. These appear to possess, in a greater 
measure than any others, the attributes which justify the 
outlay of capital for the development of the mines and 
the treatment of the ore. 

One of these properties~the Mackintosh- is at present 
practically untouched. Yet the ore proved at the surface 
gives every indication of permanency in depth, and the 
length of the lode compares favourably with that of the 
lodes on any other lease in the field. 

The ore-bodies on the two above mentioned properties 
contain a bulk of second-grade ore, which will, with effi
cient milling plants, ensure profitable returns for several 
years at least. 

And there are several other properties to the southward 
which can show a fair amount of milling ore. No one of 
these, taken by itself, can yet be said to have justified the 
erection of a concentrating mill. Still, were a customs mill 
located in the district, there are several mines, now 
inactive, which would probably contribute second·cl&8B 
ore. The returns from this second-class ore would at all 
events assist financially towards the development of the 
properties; and during the mining of the second-class ore 
the contributing mines might well improve, or show an 
ever-increasing bulk of the milling ore. 

The tendency has been thus far for the management of 
those mines which are in the earlier stages of development 
to expect highly payable lodes of first-class ore, rather than 
lodes of which the greater proportion, at least, is second
class ore. This being so, the work of development has in 
some cases been abandoned at once where first-class metal 
is not encountered. The lessons taught by the develop
ment of the North Mt. Farrell Mine should be remem
bered; for not only does the ore-body vary very consider_ 
ably from point to point, but in ODe 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
abJe; and the value of assays of specimens is, of course, 
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purely qualitative. The presence of fahl·ore with the 
galena, will, in the majority of cases, ensure a high return 
of silver. Yet, in the mines which have been opened 
up to any extent, the proportion of fahl·ore to galena is 
small. 

The recent developments at the southern end of the 
field seem to point to its presence in larger proportions 
there, but this cannot be regarded as certain until the 
lodes arc opened up more exten·sively. 

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 
bampered by the difficuHies 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 the 
Tullibardine lease and the Farrell Blocks, and lying 
on the western side of the Mackintosh River. It has 
been indicated in this report that it is probable that the 
Tullibardine lode lies on the main fracture-line of the 
central and northero 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. Farrel1, is well worthy of more systematic 
prospecting. The recent discovery of a lead lode in that 
district should assist in stimulating prospecting activity. 

This report embodies the field work which was carried 
out during the months of September, 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 diJl'ereot capacities, interested in the field. The num
ber of these w whom I am indebted is 80 large that I 
trust I may be permitted to make this general acknow
led~mcnt of thanks. 

L_ K. WARD, 
Assistant Government Geologist. 

Launcestou, 15th February, 1908. 
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KEY TO PLATE II. 

The Minerai Section, now taken up, 

Number of I 
8fction. Acre,., 

WHIT. HAWK DIRTBleT. 

289()." 
2891." 
2882- ... 
8867." -" _II 

42 
80 
47 
72 
40 
97 

~ R. P. Symmons. (Tbe Wbile Hawk.) 

l ) R. p. Symmon~ and C. R. Lynch. 

TIu: AB&.I. NORm or M'I'. FABULL. 

I E It J. McPbee. · (The TuUillardin •. ) 

Tm: A..au ON 1'10 WUTBlL"f SLOPEB or M'I'. FAaBaLL. 
2878-11 80 C. R. Lynch. 
2892-11 40 G. E. Butler. 
2796-11 8" G. K Bud... (Formerly Metropolitan.) 
2909-11 80 W. In .... 
2901>-11 80 J . Geddes. 
2997." 79 E. Goldsmitb. I 
282Q.M 80 A. E. Go""'milh. I (Farrell Block •. ) 
2983-" 80 A. E. Goldsmith. 
BOlO-II 80 D. Powell, 
8228-9811 80 f 
8221-9811 80 I M""intosb Copper & Gold Mining Co., N.L 
4116-9811 88 1 
8282-98" 76 I 
1867-9811 80 
2851.11 75 
2722-11 40 rNortb Mt. F.rrcU Mining Co., N.l... 

1074-11 20 I 
292-w 10 J 
82-... 4 

24011-9811 80 
241().9911 80 
_~ 10 

2811>-11 80 
1980-11' 80 

_" 60 1286-11 5 
1071>-" 79 

!J1177." 8" 

: Mt. Farrell Mining Co" N.L. 

M. L. Maoonnocbie. 
l (Formerly (AontraJ Farrell.) 
~ MurchisoD Ri ver )finiog ANOCiation, N.L. 

E. T . Midwood (M.robison Exte.ded). 
(Formerly.Nonb M.rcbi .... ) 

R. J. Kolly. 
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"umber or 
Am •. I '-. &letion. 

2891·11 40 M. J. Thornton. 
WIH.II 75 C. H. F. Sbe.ru. 

104-)1 73 South Murchisoll Silver-Lead Mining Co., 
N.L. 

2Q45..K 40 t R. GrePti aod A. King. W46-" 4U 

To SIOTIO.S SoU'I'B O. 'hD MUBOBIWOK RIV ... 

2921.11 _" WII." -. 18liO-. 
WI8-. -. --.. lJ864..I( 
2861.11 
2837-.. 
2862-. 
2946-• 
.. 71._ 
8070-1( -. 2866-1( 

37 
80 
79 
80 
80 
20 
80 

80 
80 
20 
80 
68 
80 
80 
80 
40 
40 

E. Goldsmi'h. 
C. A. J. Collins. 
C. Thomas. 
C. W. Thom ... ~ 
C. Thom... (Thomu' Blocu.) 
G. O. Smi'h. 
E. Pennefiocher. (Tlllloh Sihor-Lood 

Mining Co., N.L.) 

~ M. Donogbuf>. 

}J. H. Finlay and M. Donoghue. 

H. J. Kelly. 

I W. Wool •• n. (Formerly Sterling.) 

I R. P. Symmons and J. J. Rice. 

EU'rDJ( 8.anONIl ON t'IIB MUBOBJ80lf Rlv ••. 

2144-. / 80 / ' 2146-. 80 I C. Madden. 
_.. 80 I. Jolly. 

S&C'I'ION8 OK TB& Ptuu.. RIVD. 

I 
40 I W. M. Block and G. 

(Formerly Langdon.) 

,. 

10_ VAIL, 
OOVnJIfJIl!f!' PalftD. '1' ....... . 

A. Gahhedy. 

f , 
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