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Tin; MOUNT [<'AltHJ<;LL MINING ~'mLD. 

[Four Plans.] 

I.-INTRODUCTION. 

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

The district can hardly be said to be a new one. It is 
rather a. field to which the prospector has returned with 
fresh vigour. 

The North Mt. Farrell Mine has been exploited with 
ever.increasing energy, and its output has been materially 
increased within the last few months. The faith thus 
expressed in the future of that property has done much 
towards the general expansion of the mining industry 
throughout the district. 

The favourable condition of the metal market during 
the year 1907 also materially aided the work of prospect­
ing; . and, as a. result, during the early mont.hs of 1907 
there were floated two new propositions on the southern side 
of the Murchison River, viz., the Tullah and Thomas' 
Blocks; also, the first-discovered silver-lead mine of the 
district, T. H. FarrelI 's old reward claim, was reopened 
under the name of the White Hawk. 

Besides these ' properties, which arc being actively pros­
pected, there ha.ve also been .discovered other occurrences 
of ore at both the northern a.nd southern ends of the field. 
The future of these latter discoveries wi11 depend very 
largely on the success of the present prospecting operations. 

During my visit to the field two fresh finds were made; 
and this fact serves to indicate that the district is still 
receiving the active attention of prospect-ors. 

The position of Mt. Farrell- at the northern end of a 
series of districts notable for their mineral wealth- is also 
such that additional interest is attached to its geological 
examination. 

The attempt has been made to define the features com­
mon to these several districts, so that t.hey may serve as 
an indication t.hat, where they recur, prospecting work 
may reasonably be expected to meet with reward; and 
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. It of a geological examination 
this portIOn ofb.t~e. re~u m~re permanent value and wider 
must be that w. le IS o. h therefore been !?ivcll to 
interest. . Sp~cla~ ~~~:stl~~e ;:neral types to wInch they 
the genesis °d tth e I at' ion to the rock·formatiollS of the 
conform, aD etr Te 
district. 

. (2)_ GEOGRAPHICAL POSITION. 

. ' d t tb point where the Mur· 
Mt. Farrell IS sItuate . a. e 'to to f m the Pieman 
, d M k'otosh Rivers UDl or 

ehlson an ac I fi d 'to t1 t to the ocean on the west.-
River. The latter D S 1 all e I 

er~ coast of ~be is~nd't r the milling field is 35 miles 
Measured in 3; lrce d l~te,. bout 4 miteR caSt of the 

from t,be coast-hne, an 1 18 a. " 

Emu Ba.y Ralill,,:ay ~~ne'tcd north and a few points ea~t-
Mt. Farre 18 81 uao f which the cutrnm· 

ward of Lbe main \Vest Coast range, o. J k Huxley 
< k k vn as Mts DarWIn, u es, ' 

aLing pea s are no., k T ndall Read and Murchison. 
Owen, Lyell, ~edgewlcb 'It y f th~ west~rn coast is found 

The metallIferous eO. D e The 
to follow closely the trend of the m?d~nta.;n :r~n~: and 
mining fields have therefore a mort 10:ries of districts 
Mt Farrell is the most northerly . of a. ted 

. Id ·iver.Jead and zmc are represon 
in whic.h copper, go ,81 From its geogra.phical ~osition, 
by t heIr sehv~rdal to~ets. f Mt Farrell demands con~lderable 
therefore, t e 18 riC 0 . 
attention. . f t resent is by the 

Tho only meanS of C01nmuntca Ion a p to 'th 
R '1 r A horse tramway connec WI 

Emu Bay al way ,IDt21 miles 'south of Guildford J;u~c· 
the ratlway at a pom. . in course of construction 
tion. ' However, therh~ ~s , n~w Completed wilt matcrial1y 
a steam tramway. w IC , W en ' B' C 'm a.ny·s line 
shorten the present route ~o t~e ~mu tYt 0 P rt to ' th~ 
and provide a. ~ore efficlen~ mean,~ 0 ra~spo 
mining to:wnshlp. ,.i; 

II,_ P,REVlOUS ,REPO;&TS ON TH~ ' ,' FIEI41~ ' , 
.. h' h fficial VISit was' pald 

W ~t: ~~f~ :c:.a~~~h~ne;l;~pa;t o~ tbte A~alr ~~~5;p:!:~ 
M t then Govemmen ',,-",0 0,,_ I 

,Mr .. A. on gomery, . of the district and visited 
through the. northe~~J::o:a . the, . Tullibardine a.nd" the 
the propertles ?OW , I I! ' ''~'''Ij I 

.White Ha.wk Mmes. h gave the na.me of ' IMt. 
, It was Mr. Montgomery · W 0 . " ( to ,-that time 
Farrell to the "rU~tedt ' r:klh:a:;~~'~n~~ endurance lof 
unrecorded) , as a trl u e ., T H Farrell. .. 
the pioneer prospector of the dlstnct--. . . 

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

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

In June, 1900, Mr. Twelvetrees made a short inspection 
of the district and the mines which were at that time in 
active operation. His visit was of only one week's dun.tion , 
and nece88&rily too brief to admit of any detailed examina­
tion of the geology of the area. This report, which con­
tains detailed accounts of the condition of the several 
minea at that period, is dated from the Government Geolo­
gist'a Office, on 20th December, 1900. 

The next visit paid to Mt. Farrell by a member of the 
geological survey staff was in March, 1904, when Mr. G. 
A. Waller made a brief examination. Mr. Wa.ller's 
remarks on the general geology of the district are of great 
value, on account of his intimate acquaintance with the 
geology 01 the other mining fields of the West Coast 
range. 

Mr, Waller draws attention w the fact that at Mt, 
Farrell there a.re found members of the same rock types 
as occur along the main axis of the West Coast range in 
an unbroken line from Mt. Darwin northwards. He sug­
gests that the schistose igneous rocks of the district be 
termed If porphyroids," after the strikingly similar schist­
ose porphyries of Europe. Of this matter more will be 
said later, wh~n the rocks are treated of. 

With regard to the massive conglomerate which forms 
the main mass of the ridge of Mt. Farrell itself, Mr. 
Waller's remarks are of particular interest. This formation 
has been studied by him in several localities on the West 
Coast, and he concludes that it should be referred to the 
bue 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 ihi. report, 

lII,- PHYSIOGRAPHY, 

(l)-ToPOGRAPHY, 

The topography of the area is due-primarily to the forces 
which have tilted up the strata to high angles, and 
secondarily to the natural denuding agencies which have 
developed the rugged outlines of the surface. 



The ridge known as Mt. Farrell is long and very nar· 
TOW, and owes its character to the nature of the central 
hard band of si liceous conglomerate. This weather·resis~ 
ing formation rises at the top of the mountain abruptly 
from the softer rocks with which it is in contact to a 
maximum height of about 1600 feet above the jUllction 
of the Mackintosh and Murchison Rivers. 

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

To the west of the Mt. Farrell ddge lies a broad alluvial 
plain, which runs back far up the valley of the Sterling 
River, which occupies the depression between Mt .. Mur­
chison and Mt. Black. Its northward continuation is the 
valley of the Mackintosh River, which joins the Murchison 
at Mt. Farrell, and flows away westward towards the coast 
as the Pieman River. 

Again, on the eastern side of the Mt. Fa.rrell razor­
backed ridge, lies a broad flood-plain- that of the Sophia 
River- which gathers in the waters of the White Hawk 
Creek, and joins the Mackintosh River at the northern 
extremity of Mt. Farrell. . 

The Murchison River differs from these other rivers 
in that it has cut its way right through the conglomerate 
ridg-e, and now makes its way north and west to join the 
M:l.ckint.osh a lit,tle below its junction with the Stirling. 

The area drained by these rivers is very considerable, 
a.nd 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. b~low the flat surface of the button-grass plain 
which marks the old level of the flood-plain, 

T4e region has been eleva.ted since the establishment 
of this Rood-plain, and the river systems are still actively 
engaged in once more cutting down their beds to the base 
level of corrosion. 

The ancient flood-plain of the Mackintosh River affords 
some evidence to prove that the uplifting of the region wa.s 
not elTected by one simple movement, for there are still 
traces of two river terraces left in the un denuded river 
wash at a point a little north of the town, and west of the 
Mackintosh Mine. 

. On the steep ballks I f I ' ., 
above the old k" a 80, 0 tIe \\ lute Hawk Creek 

WOl' lUgs of T H F II ' 
races of this old river was I . . arre, there are ter-

This elevation of t.he co~~nt' . 
particular region in question ::1' IS not restn,cted to the 

. a.t several points on the \Vest '. C :
her1 are raIsed beaches 

tlary beds are known to f ?as . t Strahan, the Tel'· 
terraces of gravel are l'e~~~:d31SedMbeaMches, and numerous 
re t th C ' ,r, ontgomery ,'n h' 

pOl' on e orlllna Goldfield in 1894 . ' IS 
gravels are of m ' . .. , claIms that these 
atile or marine :r:t~nor~illl. However, whether of fluvi · 
t.hese gravels is indisglUt I lIe present elevated position of 
t.hat the period of' It! . a) e proof of elevation. It llIay be 
Tertiary, and followed l~ upward ~eadjustll~ent was Post­
b~aches of recent sedim~~~s ahTertl~ry subSidence. Raised 
BIght by Mr. Twelvetrees * an;v.~ een recorded at Cox 's 
of the western portion of T 1 J?ay be t~at some parts 
elevation. asmama are stilI undergoing 

The age of the alteration of I I' I 
is not to be definitey dete . evde flO tIe Mt. Farrell area 
available. rmlOe rom the evidence now 

There is some evidence in th d' t . . 
regarded as indicative of . e. IS nct whICh may be 
hood of the White Hawk g~~latlOn. In the neighbour­
rounded boulders of ra' te ne there are very large 
undoubtedly derived ~ro: thto ~e se,en. These have been 
now some miles distant fr e t~a~lte Tor mass, but are 
possibly hav.e been rounde~min elr source. They may 
torrents but the beds of the mountain 
sent cre'ek beds. y rO:ot~~~~r stra.n~ed high above the pre· 
Swallow, 1000 feet abov tJ sevira I o~ the flanks of Mt. 
Creek bed at the mine. e Ie eve 0 the \\' hite Hawk 

These boulders certainly have th ~rra.tics, but no other of th h e appearance of . glacial 
III glaciated areas were no:if ebnlomena usually to be seen 

M R
ea e, 

r, ,M Johnston ' h' 
Glacier Epoch of Austr~l I!l "IS paper entitled « The 
these boulders with thatasl~, th correlat;es the evidence of 
tonnees, &c. , of man ot~er e morames, roches mou­
glaCiation of the west!rn hight pl~ces ftoT prov~ a former 

Taken in . _. . an s 0 asmama. 
admitted th:n~~~~:tl~~u w~t1~ other evidence, it may be 
erratics and that tl n. e boulders are true glacial 
.' Ie regIOll has been s b' t d . 

actIOn, yet the topograph f tI u Jec e to Ice _ __ ~ __ __ _~ _ _ ! 0 Ie area has not been 

t :epo~t;:1.COX·8 Bij(ht 'I'infleld, December W06 -----
oya , C1cty ofTa~nllmia, 1893. ,. 
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seriously modified by such ice action.. If ot.~er ,traces of 
g]aciat.ion were impressed 'upon .the dIstrIct they 
have since been obliterated by the actlOll of other surface 
agencies, unless perhaps ~ke ~erbert represents a ~ock 
basin gouged out by the Ice actIOn. , . . . . 

, The 'topography, therefore, of t~e M:t. Fa~rell dlstnct. as 
a; whole is that of an elevated reglOn m whIch the erosIOn 
cycle has once reached ' maturi~y, but of, wbich the features 
are now suffering a more rapId a1teratl~:m , -for a. compara­
tively recent alteration has taken place In, the general level 
of the district, and in consequence the rIver systems have 
been rejuvenated. 

(2)-METEOROLOGY. 

The ra.infall at Mt. Farrell is undoubtedly ,very heavy, 
although no statistics can be adduced to give ~n idea of 
the actual amount of precipitation. The followmg figur;es, 
taken from Vi a.lch 's Tasmanian almanacs, show th~ ~tal 
rainfa.lI for a period of 12 months ~t .some of the prmclpal 
points on the West Coast of Tasmama. . . 

Mt. Read is quite close to Mt. farrell, but It.s elevatlOn 
is considerably greater. 

1'lItrll RO.llt/itll lit Ocfobtlr ~Q 30th &'ptmllJl'r. 

1 189~~UO I l~"l 
!tIt. Read ....... ........ ...... . 
Zeehan .................... \101'3:l I ' 106 ' OU 
l\It. ',yell ... ............... .. !14'4~ }:U '20 
Waratlth ...................... l'I~·oa nu·:}.':J , 

1001-1002 
17·m 
04'50 

114'bS 
7:l':l 

1002- 1003 
83·61 

l06 ':n 
118'71 
04 ' 41:\ 

J90ti-lfI07 
Ur.·O!', 
100'3:1 
117'23 
lOU'4U 

The township of Mt. Farrell is said to possess a milder 
climat'e and a drier one, than other spots on the West 
Coast ~n account of its sheltered position. Neverthele!:i8, 
the a~nual rainfall is considerable, and is not very ev'enly 
distributed The winter and spring are said to be the 
wettest sea~ons, while from the middle. of December until 
March fairly fine weather is pre.valent. . . 

Of this rainfall , during the r.ainy seasons by far the 
greater proportion must run off the ste.ep surface slopes to 
the rivers. The snow that caps the hlghest peaks hngers 
for a time, and then augments the supply of ~ater 1::<> the 
mountain torrents. 

Some small proportion of the rainfa:ll must be held con­
tinuously by the surface mantle .of SOlI and peaty ~rowt~. 
The so-called " huttob-grass IJ plams and slopes 'retam th~lr 

dampness long after t.he rain has ceased by the action of 
,this vegetable growth; otherwise, the return of the rain t 

to the Tivers is rapid. and the rise of a river is to be noted 
almost instantly after the rain has been observed to fall. . 

This heavy rainfall on a country of steep slope must 
necessarily cause a very considerable amount of rock .waste 
to be carried away downhill to the rivers, and prevent 
the accumulation ;11 situ of any ' weathered rock-masses. 
The only retarding agent tending to arrest this downhil! 
movement. is ' the dense vegetation of the district, , .... hich 
exerts a strong binding influence on the surface·mantle of 
soil j and in the case of the button-grass growth, the whole 
of the un~erlying material is covered and protected from 
the denuding agents. . 

On the western slopes of Mt. Farrell the whole surface. 
soi l 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 

MINING. 

Pro6pecting and E x ploitation.- On the whole, the 
topography of the district may be said to be very 
favourable to the exploitation of the mineral belt. 
The steep grade of the western slopes of Mt. 
Farrell along which the mineral belt · runs has indeed 
prevented the accumulation of the rich gossanous material 
which often caps the sill{er-Iead lodes of other mining fields. 
In fact the downward soil-creep has in many cases 
quite covered up all traces of an outcrop, ,although the 
lode lies only a few feet below the present surface. 

But the creeping surface-soil forms only a. very shallow 
layer, since it is removed almost as soon as it forms, so the 
prospector has not 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 r ha.nd, on the south side of the Murchison 
River, the streams, on the whole, flow in a more north­
erly direction as they leave the northern slopes or Mt. Mur­
chison, and run with the strata, rather than across j yet the 
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Tullali lode was picked up in a strea.m flowing westward 
frum t he slopes of Little Farrell. 

Both the White Hawk Mine and the Tul1ibaidine owe 
their discovery to the existence of these natural sections 
afforded by the creeks. 

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

later. 
Once located, the lodes have been readily exploited by 

adit,s driven into the sides of the mount j and these adits, 
driven towards the central core of the mountain, arc usually 
nearly at right-angles to the strike of the lodes. The north 
Mt. Farrell Company owes the discovery of its "No. 1 
lode 1. to its lowest level adit, which intersected this 
body of ore, which does not extend upwards as far as the 
surface. In fact, the aid afforded to mining by the 
physical configuration of t,he country will be apparent 
when it is remembered that there is not a shaft on the 
field that serves for the raising of ore to the surface. 

Tr oter-S1t lJpl!l.- The narrowness of the ridge at the top 
of Mt. Farrell, and the steepness of the slopes, cause one 
serious drawback. In consequence of the small area 
exposed, and the rapidity with which atmospheric moisi­
ure leaves the mOHutain 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. Farren. 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 
wat.er issuing from the underground workings of its own 
mine, and the Mackintosh; but this is inconsiderable in 
amount. The supply is augmented by a pipe-line that has 
been constructed to the top of the mount to carry down 
the waters of the small lake on the southern crest of the 
ridge. This lake is of small extent, covering only 10 acres, 
and its catchment area is also small, so that the present 
demands on its contents are all that can be met. The dry 
season of the year, for about three months after Christmas 
time, renders this lake supply a doubtful one for a plant 
in continuous action. 

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

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

J 

no concent.rating is bein d the event. of dev I g one at t,he present time. In 
, e opments undergrou d . 
lUg plant, t.he machinery sit.e will u ~ '~~r~~n~IDg a mill­
on the banks of the river Ad' n ou e y be chosen 
mil.1 of the future will ne~d ton b l~d~~d any cOD.centrating 
ot In immediate proximity th eto Ul t on the rIver banks 

A d 
ere . 

s regar s the White Hawk and. T Ir . 
the water-supply offers no d'ffi " It u Ibardllle properties, 
t.llf.~e mines create the dema~·d.cu y, should operations at 

IOll't' r.- The configti tLi.- f I 
were the quantity o~ lOn tot Ie country is such that, 
machinery could be actuat:~ ~r ~u~cien.t, all necessary 

The Nort.h Mt Farrell Min y ~ ,raul.1C power. 
. drive a 9-ioot P~lton wheel e d utlhzes Its lake supply to 
the power necessar f ~ an . ~enerates thus a part of 
machinery, The lak/su o~ idrIvmg the concentrating 
by pipes and races to th~;o s ~onveyed .from the syphon 
d~sce~ds direct in a pine to Pthe

f t~~ rtdge, and then~e 
pipe IS not full to the' mi. At present thIS 
could not be ascertain d top, so tha~ the available head 
at the ·top of th "d e 'f A reserVOIr cham ber is needed 

e n ge 0 such ca ·t th . 
enough water to maintai f pac} y at It can carry 
during which the ml'll' n a . ul! head for the two shifts 

IS runnln~ . 
The White Hawk Min . , p' 

regards both water e IS very favourably situated as 
it could b d r -s~ppl'y and the available head at which 
Hawk Cre:k ~r~::e a ~lth small expense, for the White 
to the mine b a arge area of country and descends 
waterfalls, y very steeply-~raded gorge with several 

IV.- GENERAL GEOLOGY. 
(I)-THE ROCK TYPES REPRESENTED ON THE 

FARRELL FJELD MT. 

_ The various rock formations whi~h 
wlll be treated of under three heads- require description 

(a) The igneous rocks. 
(b) The sedimentary rocks. 
(c) The metamorphic rocks. 

, A.- THE IGNEOUS ROCKS. 

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

(l).-The Porphyries and their Associates ' 
The first group to be . d d' . 

series, of which so ma~ons~i;re . IS the .acid-intermediate 
These are all gradatior?s fro:e~te faCIes .ta~de pr~se~t. . gram {)l VarIetIes 

1 
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south-east of the main ridge of Mt. Farrell, to the pO,rpby­
ries and felsitic types further westward. On consIdera­
tion of the many features shared in common by all these 
types, I feel convinced that they are to be taken together 
as one geological group. .. 

The li olocry.talline Typ ... _ Tbe track from Mt. Farrell 
along tbe eastern bank of tbe Murcbison River ta tbe 
sections in the south-east a fiords several exposures of a 
medium-grained basic granite, or syenite, which merges by 
insensible gradations into a. green porphyritic felsite, to be 
described later. 

This syenite- showing to the naked eye equidimensioDa,l 
const.ituent crystals of da.rk-green biotite mica and horn­
blende, pink orthoclase felspar, and · the pale greenish 
felspathic mineral, with an indistinct cleavage--appears. 
like a. granite, but the poverty of quartz in the rock is 
plainly apparent. 

Microscopically the rock appears to be a fairly normal 
syenite, altered by dynamical stresses and masked by 
reconstitution. The hornblende still remains · here and 
there in idiom orphic 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 Lll& 

plagioclase more so ' than the orthoclase. The latter has 
a faint , reddish tinge in thin sections. As regards the 
exact member of the plagioclase series present. I was 
unable, t.hrough 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 s~out, 
unaltered idiomorphic crystals. .. .' ,;" , , : 

In crystallization, the plagioclase seems to have pre­
ceded the hornblende, while the orthoclase was subsequent 
to it. " 

The crushing h .. subject.ed all the; minerals ta a stata 
of strain, and has even produced actual fracturing in many 
cases. \Vhere the minerals have withstood crushing with­
out actual rupture, and where ., they ,. remain su.ffiCiiently 
undecomposed, thei~ extinction is "shadowy "~ or t wavy,' '' 

These rocks are found in the southern and south·eastern 
portions of the field, at the Osborne Blocks, and at Kit~ 
Bon 's. On the Sect,ion 2940, ; in the. name .. of, H. ,.J .. Kelly, 
a. variet.y occurs that may be termed a true 'granite, from 
the greater prevalence of .quartz. ' ,.: I 

I 
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Tlu [/ltllitie , and Porphyritic Type8.- Intercalatoo with 
the sedi'mentary rocks all through ,the district are a series 
of porphyritic rocks which ,appear to me to correspond in 
general composition to the holocrystalline members above 
desc~i~ed, but to have . consolidate~ under ditTerent physical 
condItions. By a series of chemical analyses this mat~r 
could be settled, but in the , meantim~ the question can­
not be ~efinitely decided. . ..' . 
, The, southern portion of the field will, by reference to 

the gftolo~ical J?1&p. be seen to consist very largely of these. 
rocks, which form broad zones or very narrow bands in the 
slate.. I. ' " • ' "" • • , 

Frolll p,qint to point their mineralogical constitution 
can be seen to alter even in the same continuous belt of 
rock.. A. fclspar porphyry t.hus can be traced int.o a qua.rtz ' 
porphyry ,o~ into a fmc-grained felsitic rock wherein ' no 
crystals can . .be ~istillguisbed, by . the unassisted eye, ',and 
the ,texture IS qUite homogenous. 

,Vadations in the ~tructure are equally gradual. ,Th~ 
uI?crushed . rocks a~e c.omparati.vely easily distingui~hea 
Without. ml~croscoplC aId, but III the field these si~ple 
types are .found to merge into the schistose ' varietic"s so 
gradual~y that no divisional line can 'be dra.wn' between 
the ' crushed and un crushed portions; and ' uncrush'ed 
b'locks of irregu~ar lens-like shapes oCcur, quite surrounaed 
by ~he cru."~d types. " . , 
, Again, ' in' the field one is often in doubt as to "whether' 

the cleavable schist under observation belongs ' to" the 
igneous' aeries, or whether it is a variant of the associa.ted 
sedirn~nta.ry rocks. ' In such cases the weathered surfaces 
o~ 'tlie scb~st· afford some information, sinte' the quartz 
crystals of the' rocks, which were origin'ally · unmodified 
quartz p~rp~.rries, often resist the weathering agents that 
gradually dISintegrate the rest Of tbe l'oek 'and ' '80 s~and 
out in relief: _ In this way I found 'severa.l 'doubly-tennin. 
ated l quartz crystals left in relief , on weathered' faces" or 
edges. 

.' By r weathering. these rocks have their appearance c6n­
sidora-hly altered In most caS68~ The aspect of thel massive 
varieties· is least affected, 'and the' surfaces 'are, clean and 
smoot .. : ;where , there is , no surfa.C&!soil above. , At one 
point, on Section. 2864, the progress of wea~h~ring. on tbe. 
rnABSJ,Ve took. ,WhIC~ h~ an eiabor,ate system of smaH joint­
planes developed 10 ' It, . has . produced , ,a . rude spheroidal 
structure. '[" .",,', " . ~I·I[ .' · .... '--',."11 ,,{.ir. "~",'" , "" 

I~ 89me localities, ,notably near , the'.mout~ 'df N"~~ (4 , :tUn"'\ 
nel pn·,the Nortb Mt.· ·Farrell ~ne, !,nd .. ~ , lit.~le l. ta,. ~h~ 
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east of the Langdon Mine, the rock weathers to a honey­
combed aggrega.te, which has all the appearance of a lava 
with its vesicular cavities caused by the expansion of 
imprisoned gases at the moment of solidification. Some 
specimens were so full of these cavities as to resemble a. 
pumice. 

It is on evidence such as this that the conditions under 
which the rocks solidified arc to be determined. That is 
to say, it is possible to judge whether these felsiLcs and 
porphyries were true effusiv e rocks which poured out on 
the surface as lava. flows, or whether they ' were 'intru~i1Je 
rocks which. forced their way between tbe other rocks 
which were already formed, by the observation of these 
peculiarities. 

By" the microscope it can be shown that these felspar 
porphyrie$. near the North Mt. Farrell workings carry 
filled vesicular ca.vities. These arc apparent on weathering 
as empty elongated spaces. The unweathered rocks show 
in this section these vesicles filled with calcite chlorite, and 
often a layer of chalcedonic silica. 

The vesicles thus filled are considerably elongated, but 
always in one general direction. This evidence, when 
taken together with that of the presence of fra.gmental 
igneous rocks (to be described later), seems to me to point 
with certainty to the existence of volcanic action within 
but a. short time of the period of sedimentation, during 
which the slates were formed . 

None of these vesicular rocks were observed to the east 
of the slate series. They are always on the western side j 
and on Section 3263 at least the igneous rock was clearly 
intrusive into the slate, for tongues of the igneous rock 
can oe seen protruding iuto the slate. 

The western boundary of the slates would therefore seem 
to have been, in ,al1 probability, on the horizon of the 
former surface. The original surface ' is now tilted to a 
high angle by subsequent warping. 

The effusive rocks which poured out on this surface 
would then be the surface represe,ntatives of the plutonic 
syenites and granites, and the intrusive porphyries. 

A further sign of rapid cooling. such as would take 
place at the surface, was noticeable in the rocks close 
to the horizon of the tuff. In one thin section the micros­
cope reveals a ground-mass of extremely fine grain, show­
ing a considerable number of roughly concentric cloudy 
markings. These are, in my opinion, caused by the pro­
gress of weathering along the perlitic cracks caused by 

the rapid cooling of a rock, once glassy, but since devitri­
fled. 

The schistose varieties of this igneous series weather to 
a grey rock with a very rough surface, especially where 
the edges of the planes of schistosity are exp~".~~d. TLc 
uneven hardness and resistance to solution. are the causes 
of th~ rough s,;!rface, an.d .on ~hese weathered edges it is 
sometnhes pOSSible to dlstingUlsh uncrushed idiomorpillc 
crystals of quartz. 

One feature of some persistence, and especially notice­
able wherever the schistose igneous rocks are found is the 
occurrence of very numerous veinlets of quartz tra~ersjng 
~he members of this. series in every direction. The quartz 
~s often coloured pmk, and the veins consist in many 
lIlstances of small crystals, whose longer axes are at right­
angles.to the length o~ t,hese numer~)Us intersecting cracks. 
!he Width of these ve!"s. of crystalline and massive quart:t 
IS small. the great maJorIty being under ha1f an inch wide 
a~l~ very seldom are veins of over an inch md: with. Th~ 
~lhca has .not been deposited solely in the veins. for it has 
10 many mstances thoroughly impregnated the rock, and 
caused It to ASSume the character of a cbert. 

This si1i~ificat~on •. which is evidently of later origin than 
the rocks 1Il which It forms so prominent a feature took 
place after the mai~ crushing of the re~ion had' been 
cJJe~ted. Fo.r ~he vemlets are usually undisturbed in the 
schiStose vanetles of the porphyries. It is true that there 
are several occurrences of the fracturing and contortion 
of these veins, and in some cases I found the quartz crys­
tals of the vein-filling deformed by a movement of the 
walls to which they are attached. However, these cases 
are ?xceptional. The elaborate fracturing of the por­
phyries may ha.ve been caused by the crushing forces which 
l?~uced the schistosity, but the filling of the fractures with 
slhca was for the most part of later date. 

Microscopically these rocks show many features of inter­
est, and of value in det~rmining their relationships. 

Th? m~ive porphyries display be~t the original mineral 
con.stltutlOn of these rocks. for the development of the 
~blstose structure has been atte.n?ed by a reorganiza­
tIon of the molecules. and the orlgmal character is very 
largely masked. 

The phenocrysts most common in the least altered types 
~re of quartz and plagioclase felspar. Orthoclase felspar 
18 present but not common, and of the plagioclase series 
the more acidic members are the ones commonly found. 



Sericit.ization and mechanical deformation have in many 
ca.ses made it, impossible to determine the felspar which is 
present. But t.he low values for the extinction angles. 
when measured from the albitic lamollz, render it clear 
that the plagiocla.stic felspars are commonly of the composi. 
tion of oligocJa.se. Secondary a.lbite 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, a.nd they are fre­
quently almost completely replaced by sericite or a. quartz. 
albite aggregate. 

The quartz appears sometimes with its crystal outlines 
well developed, hut has morc usually suffered corrosion 
by t.ho IJHLglIl:\, awj ha.~ it.."10 buundaries cmhaycd. Vcry 
seldom is the quartz free from thc " shadowy" ext.inction 
consequent. upon a st.at.e of strain. 

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

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

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

There is no visible sign of fluxiOlh save for a slight tend­
-ancy of the felspars to arrange themselves with their 
longer axcs in one general direction. The quartz pheno­
crysts, being more equidimensional, do not exhibIt any 
such tendency. The proportion of phenocrysts to ground­
mass is very variable. 

The crushed varieties of these rocks are clearly of this 
group as regards origin, when . seen in thin sections, how­
ever widely their microscopic characters may vary from 
'those of the typical porphyries. 

The chief variation introduced by the crushing is the 
development of a wavy banding throughout the rock. 
This closely resembles the fluxion structure often visible 
in this class of rocks, due to a movement of the magma 
during the process of crystallization. Here, however, the 
-uncrushed types show no such fluxion structure in any of 
the thin sections prepared for examination, and the 

banding is, in .my opinion, of later date than the solidifica.-
tion, .and due to dynamic stresses. 'I 

10 the much·crushed types the phenocrysts have beeo 
shattered, and. the fragments drawn out into, fl1lfltu, or 
they show signs in polarized light of being in & condition 
o( 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 
varietie&: ,a conside1;able ·amount of calcite is present in 
addition. 
'. Chlorite is also common, especially ' in the rocks associ~ 

ated with the ~olocrysta1line varieties , at the O~borne 
Blocks and ncar Kittsou's. It is sufficiently abundant to 
im.part a deep green tint to the r09k, which resembles any­
thlOg. bu.t a . '1uartz "orph~ry to the unaided eye. The 
chlorIte In thIn .sectIOns IS strongly coloured, and is 
e~tended in wav~ l~nes in much the same way as the seri-
Cite of other vanetles. . 

. Summing up the evidence collected with regard to these 
~ocks,.:w:e ,may say that they all belong to one series of 
lOti-uslves ' and etrusives. , '" 
: ';Their .mineral composition indicates th~t ' t1!ey are ' no't, 
In , very many Cases at least, typical quartz porphyries 
and felapar ' porphyries. but rather quartz keratophyres 
and ~keratophyres; f~r there is an almost' constant pre: 
domlOance of the sodle over the potaaaic felspara. 

·With the description given here of the rocks of Mt. Far­
rell it win be interesting to compare the notes of Messrs. 
W. H." Twelvetrees and W. F. Petterd Ion !' The Felsites 
And Associated Rock. of Mt: Read and Vicinity."* 

'M.any of t.he rocks there described are identical with 
~hose from' .the Mt. Farrell district-occurring, as they do, 
10 one oontlDuous belt with these. ' . 

·The cr,~shed vari~ti~, of .these keratophyres may well be 
termed. ., porphyrolds, SIDce they ' correspond in all 
respecta td the rocks originally thU8 named in o"rmany. 
In • fact, · Prof""""r Rosen busch. the eminent · petrologist · 
af~l\ examining , some 'of the rocks ' of l Mt. " Read, h~ 
wrltten:-.J..t ' I' '" " ''', ' ".:", ' II';' 

, ,11 , Undoub~dly i we ~ave : he,re strongly dynamically 
altered , .f~rmsl of l ~he" 8Cld eruptIve roeksw Hrhe "typical 
p~rphyntle st .... cture. the ' nature Of the phenocrySts ' the 
still-:recognilJ&ble' " fluidal ; structure} ' the I nearly : I e~tire 
abeence <l of ··dari: ' constitu~rits, the" occasional ' spherulitic: 

" Ii . ' I ,' ' I 

": '; tI, · ~.r:w. J\oy'. ,~ 1'.&8., l896:-9"pp. 33-~" 
t Ibid., p. "3 .. , . ... .' ,I; 
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forms still recognisa.ble ill 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 \Vestphalia., the 
Fichtelgebirge, and Thtiringen, and especially the occur· 
rence in 'Vales. These are the forms which in Germany 
were origina.lIy called porphyroids and flaserporphyries." 

Mr. Wa.ller, in his report of 1904, proposed the term 
« porphyroid " for the schistose rocks of this series. It 
11<\5 been adopted, to some degree, by the minillg com­
Hlllllity. but is used quite without discriminat.iun. The 
present detailed description of the schistose porphyri~s 
has been given in order to give a greater degree of defilll­
tion to the term" porphyroid," and to indicate clearly the 
exact meaning of this word, which is used in the . later 
portion of this bul1etin. The rock is an important one 
in the .Mt. Farrell mining field, and with the slates forms 
the common country rock" of the lodes. Associated here 
and there with the green quartz porphyries of the Osborne 
Blocks are types which seen to be only variants from the 
rocks of this series, yet which are remarkable for the 
·presence of actinolite. 

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

The actinolite showed tints varying from pale yellow to 
pale brown and pale green. Beyon~ the actinolite, ~h~ch 
occu rs in the form of allotriomorphIc crystals or radlatm.g 
bunches, t.here is only scattered iron ore and · a sporadIC 
prism or two of epidote. 

The relation of such a rock to the more acidic mem­
bers of the series is not clear, especially as no information 
was to be gained from the field occurrence. It may be 
that this type is merely a more basio segregation from the 
normal magma; but such a suggestion can be little more 
than a speculation in the present state of our .knowledg.e 
of the district. The outcrop whence the deSCrIbed speCI­
men was obtained was in proximity to the workings 
marked in the map. Hence it is possible that the actino­
lite is due to a local alteration of the quartz felsite by the 
agency of mineral-bearing solutions. And in thi~ c~n­
nection it may be mentioned here that coarse. actIllohte 
accompa.nies the occurrence of galena some dIstance to 
the south, on Section 2865. 

Tlte FmYII/f' II'''! 'l'!/w's.- On the extreme western flank 
·of Mt. Farrell , at a point near the south-western corner of 
~he northern section of the Mt. Farrell Company's leases, 
IS a very remarkable rock, which appears to be an altered 
volcanic tuff. It is in immediate contact with the felspar 
porphyry which shows the vesicular cavities filled with chlor. 
ite calcite and chalcedony referred to above, but the actual 
junction could not be traced on account of the surface 
cover. The west.ern continuation of this rock is entirely 
covered by the button-grass plain at the foot of the mount. 

In a.ppearance t·he rock is, 011 the whole, deep green in 
colour, but with grey and reddish blotches irregularly 
distribut.ed. The varying sph\shes of colour are due to 
angular fragments, which <He of different composition­
some chalcedonic, others apparently fragments of the pink­
coloured uncrushed porphyries. 

At the junction of the Mackintosh and Murchison 
Rivers, still further to the west, a very similar rock is 
to be see~ here ~nd there; and. the tramway cut~i~gs 
afford sectIOns wlucil show that t.he fragmental VarIetIes 
pass by quite insensible gradations into the massive 
porphyroid. We may look upon them as the fragmental 
porphyroids, or " clasto-porphyroids. " 
. \Vith microscopic aid it is still more apparent that 
the~e rocks are certainly fragmental, and yet possess many 
features in common with the other porphyroids . . 

·The felspar crystals embedded in its mass are very con­
siderably" altered, with a great development of kaolin and 
epidote. In some the original crystal is replaced by an 
albite-epidote mosaic, with more or less silica and calcite 
in addition. The interstices between these altered crystals 
are filled with a mixture of chlorite, epidote, calcite, and 
kaolin. 

In one slide there was visible an angular fragment, of 
a glassy i~neous rock. This piece seems to me to afford 
certain eVidence of the shattering of an effusive rock by 
volcanic action. The glassy fragment is stained pale 
brownish by decomposition, but still shows a number of 
dear microlites possessing a straight extinction; and it 
possesses, in addition, a well-developed pcrlitic structure, 
which has been accentuated· by the progress of weathering. 

. (2)- The Granite Porphyry of White Hawk Creek. 
The sedimentary rocks of the White Hawk district-­

·sandstone, limestone, and pebbly .grit-have interbedded 
with them a dyke rock, which is a true "microgranite," 

·or "granite porphyry." 
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It forms a. broad dyke, which dips westward with the sedi. 
mentary rocks ~nd outcI;oPS on the easter~ boundary .of 
the leases. , '" ' . , :. , 

The rock has a felsi~c grOl.~nd-.Q1ass, which is 8ometh!,~s 
pink, s01;netimes greeo, and in , which ;the , porphyrItlc 
crystals. of quartz felsp~r and ~iotite B:re set. . . 

It is clear that. consIderable alteratlOu has taken place 
since the rock first solidified- even to the naked eye. , There 
is a considerable development of cl;llorite, by which in some 
cases the ground-mass, in , othex:s t~e felapal's, are almost 
replaced by the secondary green mmeral. . . i 

Where undecomposed the felspars are fairly large and 
pink. ' . . .. 

MicroscopicalJy it is a typical mICTogr.anlte, 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 w?ich &fe phenocrysts of 
quartz, biotite, orthoclase, and plagIoclase. . 

The quartz has suffered consider"ble corro~lOn by the 
magma and its borders are ragged, and sometimes deeply 
embay~d. The felspars are also corroded, but not. to t~e 
same degree as the quartz. The biotite shows usually. Its 
crystal outlines, and basal sections appear as cleanly Icut 
hexagonal plates. , ' . 

Decomp?sition has, altered t?e b,iotite almost compl~tely 
into chionte--sometimes massIve In form, at other . ,tImes 
in tufted radiating aggregates, . ' , 1 ' 

The felspars are kaolinised or sericitized, and in. some 
cases ' the decomposition has been attended. b! the Int~o­
"nction of iron and magnesium, and finely-dIvIded chlorIte 
pell~trates the crystals. Epidote is pres~nt in sm~1l 
amount. ' , 

All through the ground-maas there i. , finely-divi~ed 
chlorite, which impart's the prevalent green colour. to '~he 
rock. The definite determinati(;)fi o,f the ~elspars IS' dIffi­
cult inasmuch as their alteration leaves httle more than 
bar~ triices' of original structure i!l most cases. ,They ~re 
quite commonly zoned, an~' both SIngle and multIpl,e tWI!l-
ning are still recognizable. . ' i ' , 

Whether ,this 'microgranite belongs .in origin 'to the 
magma which has produced the p~utomc mass o~ Granite 
Tor or whether it is another varIety of the series above 
des~ribed, cannot be, det~r,T?i~ed .from i~ , mode of ~?,ur-
rence. . " 

It . lies' 'in . position' betweeri ,the t~o varieties , of' I the­
igneous rocks, and nearer to the gra~It:e ! ~n the east. 

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 \Vhite 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 o~ ~gne,ous rocks, so that the relative pro~ress of 
decompositIOn IS not of value as a criterion in distinguish­
ing them, 

The gran,ite-porphyry here described is quite uncl'ushed, 
the alteratIOns that have been effected being simply the 
result of the work of surface agencies, 

(3) - The Gra"ile 0/ Orallite Tnr. 

On passing up the valley of the Mackintosh to the 
northward, an examination of the river gravels shows an 
ever-inc~e&8i~g prop.ortion of pebbles of a holocrystalline 
rock qUIte dIfferent III type from the syenitic granite above 
described as occurring with the porphyries. 

This ot~er is a typical coarse-grained acidic granite in 
most specimens. Both muscovite and biotite micas are 
usually present. but some varieties show an almost com­
plete absence of biotite and abundant silvery-white mus­
covi~, The rock is coarser in grain than the syenitic 
gran~t~ 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 situ 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 
aU signs of dynamic metamorphism. 

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

This plutonic mass of granite appears to dip underneath 
the mica schists on its western border, and probably is 

'-connected in depth below the Mt. Farrell field wjth 
the other granitic outcrops of Mt. Heemskirk and the 
Meredith Range, 
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(4)-The Diaba.e Pebble •. 
. t't te the beds of the 

Among the, pebbles w~~~~a;f~8 ~r: some well-rounded 
Murchison ~ver a.n~ tTl diabase. This rock does not 
.ones of medlum.~a1D~d district in .it", a.nd the pebblea 
appear anywhere In t e miles from the eastward mo\\n~ 
must have travelled many f ce strea.ms and perha.ps to 
ains by the a.gency ?f the ;l~: a. a.r~ frequ~nt in the peb~le 
some extent of glaclers. Yd' the older river deposlts 
beds of the modern strea.ms an III or exposed by mining 
intersected by present streams 

op~:;i~~:base is known to occur i;~ '~~:t.!:~s ~:: ::! 
at the Eldon Range, £rOI;\ ~ott.,~rchlson' so these pebbles 
",('~t,wn.nl by the v:"Hcy °1 , Ie rl IH\-v~ rcached their 
~,.(' pt·,,"~hly ot'l'wC"d t \('11('(', ,",;1 . ... __ ~nt"y '",( th~ s:teep­
.,\'('..q"U( .... \.~fh\n t.y Ih¢ It' ,'\tl:tl' r Ul~ ... 

graded streams. 

n.- THE SEDUI EN'I'AItY UOCKS. 

(1) Th e Slate Q.1ul A8~ociatul Crushed Grit alul 
Conglomerate. 
, d' ntary series of the central 

These form t~e .mam se.lme althou h the lodes are not 
portion of the mmmg field, :nt they !re found, yet the 
confined to the zone~ 10 w ICt time are situated in these 
productive lodes at tIe prescn 

old fragmental roc:\.. from the conglomerates, against 
There are all gra a 10ns--: 1 erate of the central 

which the harder anfl m~~e :n~ho; fine.grained slates 

~~~~~le;\o ~te ~~~~~ The
u 

g;ain is coarser on the eastern, 

side of the belt than ?n the w-:r;' reco~nised by their 
The coarse vanetles are e f whIch have resisted 

rounded pebbles of quartz, ma:J 0 ebbles are drawn out 
the crushing forces. Some of e Pt ' ltered The 
into" eyes," and the .wh.ole rock ~truc ure IS & that ~f the 
crushed grits of gram mtermedla~r:e!t~~~es very diffi· 

~~,~t:":~:~~g~7:h t~~~r~~:I~~e:p~yro~~, t~:~~:~~. from 
the more markedly SCl~lStose. vane les , t kable signs 

All varieties of thIS senes show un~ls t f their-
f h· g "nd the attendant reorgamza Ion 0 

o crus m , ... d'l . to fl kes The coazse 
c~ntents, so ~hat thel

l 
clea.:rea~:~ ~1r:~ions~ while those of 

~~:~s ;~~~ ~1~o~o~gcl!a: slaty cleavage for the most part. 

I 

At a few points in the neighbourhood of fracture-planes 
there haa been an impregnation with silica, and the slates 
become hard, massive, and non-cleavable. 

\Vhere mining operations have penetrated these slates 
and exposed them it ca.n be easily seen that there has 
been considerable alteration of both the structure and 
composition in the immediate vicinity of the lodes. The 
No.4 t.unnel of the North Mt. Farrell Mine has penet.rated 
the altered zone, and runs far into the unaltered slate 
beyond. This latter at this place is a dark cleavable slate 
with fine-grained iron pyrites along the parting-planes. I 
could not perceive any visible graphite in the slate; yet 
where the lodes traverse the rock the appearance of 
graphite is noticeable, and the iron-bearing mineral is 
the carbonate, DOt the suI phi de. 

The structure of the .Iate near the Ind .. i •• 1,,, "illu.,,' .. 
The even slaty cleavage is replaced by a remarkable con­
tortion and brecciation of the whole rock. The cleavages 
appear to dip in allY direction, and the lines of parting 
often appear intricately folded, fractured, and overthrust. 
These phenomena indicate that much of the stress which 
produced the fractures now filled with ore must have been 
of the nature of compression. 

The majority of the rocks of this series are dark in 
colour, but there are some associated light-coloured rocks 
which, in my opinion, are to be classed with them. 

To the west of the lode-bearing slat .. in the Mt. Farrel1, 
North Mt. Farrell, and Mackintosh areas is a narrow strip 
of this pale clay schist or slate. The belt is distinguished 
from the ordinary slate in the geological map and section 
herewith. 

At the North Mt. Farrell Mine there is a narrow belt of 
the dark slate still further to the westward ; but in this 
case, &8 in all other visible sections along this belt, there 
appears to have been some degree of movement between 
the light and dark slates at their contact. The relation 
between the two is therefore not definitely certain on the 
evidence available. The persistence of the belt will be 
seen by reference to the map to be remarkable. I traced 
it northward as far as the Mackintosh River in Section 
2909. Sout.hward the rock is to be seen near the mouth 
of the main lower-level adit of the Mt_ Farrell Mine, and 
extends till it is hidden by the button-grass plain. 

An entirely similar rock is the country rock of the Tul­
libardine copper property, where it is obviously inter· 
laminated with the dark slates on either side. 

J 
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In tho South Murchisoll section the eastern tunn~l ~as 
been driven in a pale-coloured slate of a. somewhat slllll~ar 
appearance. Here the pal~ sla~e. is interlaminat.ed wIth 
the darker . the junction bClOg vIsIble at the mouth of the 
a.dit. Bct~een the ordinary. dark .slate and the paler 
va.riety there is no unconformIty nOf a.ny plane of separa­
tion. The colour changes abruptly, and ,tho ,slaty cleavage 
becomes less well marked. .: . ~ ,,; . ' 

The rock from the Mt. Farrell ~U\e was sectlOned, a~d 
shows a number , pf small quartz granu}es strung out. .1? 
wa.vy lines, a.,nd betwoeD them undulatmg ,bands of sen-
cite and kaohn .. · , .' .,," :" , 

A specimen from the South Murchison sectIOn ' was aJ80 
eXA.tnined microscopically. It showed an even morc homo­
genous LextUl'C. The sericitic ba.nds a.re 80 nD~ a.s to ~o 
nothing more than strings. C~lcite has made I~S . wa.y III 

along the planes m.arked b~ the strings. , of SerlClte, ~~d 
forms eyes here and there. . " " '.." ' 

\Vith regard to the structura~ ~ea~';'l=es, of ,the mq~be~ 
of this series, a very strong dlstmc~19P., sh<;>uld ~~ m.~4e 
between the bedding-planes and ,cle~v!"ge-plan~. " . ' , 

The two a.re being constantly. co~f~seq· .9n , thet field, . ~nd 
may lead to serious misundersta._n.Q~g p£ tq.e

" 
g~ol~g~cal. 

structure. " . :. ..'; 
The slaws especia.lly a.re very serlOusl)." ,' co~tor~~ at 

times, a.nd the cleavage-planes ar.e alw~y~: ~4.~. pr~mlI~ent 
feature, whereas the bedding-pl:Lnes a.r~ b~t ,VI.8Ib~e .~t . all 
in the great majority of in8tan~es. . !~ , ~ac~, , ~t. l~:, an 
extremely difficult matter on thl,s fiel,~ to. det~r'!lme , tqe 
dip of these sediments, whe~ th~ b~~s ,a~~ cO.1?-sIder:ei;l as a 
whole. The mining operations ha.ve gIven one ,. or t,~o 
oxposures of the divisional lines ~etwcell. t~e .me~.bers of 
the slate series and between the pprphyrol,d and th,e slate.; 
but in all such cases there has ~pp~te!l~.ly' .' ~een s?tne 
degree of movement between the two .r~k~ ~~. ~D;~' a~d 
the passage of meteoric water along .:t,hijse, ,pla,ll:"!' has 
masked the relationships of the rocks." ~. ~u~p ' tase.s a~ 
were open to observation the dip of the. ~c:f.ks 0 8~t;ne~ ~ 
be to the westward, and at an angle of fr'o~ ~~ , .. , ~o .. ~O . ' ,: . 

At the S-Outh Murchison Mine the contaCt l~.n~ )e~~~ep. 
the pale and dark sla.te is nearly vertical, .. ~~~ . , ~~cl~~~ng 
to the west, . . . ,~, ~ ,, " . 

The planes of schistosity dip almost always 'f'( · ~ll~.(~~st, 
but there are great local cont..ortions of these ~~.~s, o6tb 
near the lode ·fractures and m the unproductlve 1z0y{~~ ,,;, 
for instance, above the workings of t~e Far~ell BI~ek~~,·t?n 
Section 2397; the planes of schistOSIty stnke "ortb·we~t 

and south-eut, whereas their normal strike throughout the 
field is parallel to the main .axis of the Mt. Farrell 
ridge, . 

(2) - The Ml1;ss:ive Conulom.~rat.e 0/ the Mt. 'Fnrl'tll Bidge. 

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

The conglomerate is usually of a pinkish colour, and 
almost wholly Iquartzose in composition. The pebbles con· 
sist of all ~arieties of quartz-massive, banded, and chal­
cedonic-and, of a qUArtz schist or quartzite 'JChist. This 
latter schist is nearly all quartz, with very little pale­
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 is composed 
of ~he pebbles, Th~ sandstones also are almost wholly 
of slhca, and a.re stamed red by oXlde of iron. 

The strike of the beds is practically the strike of the 
mountain ridge, but it varies widely at one 'point near the 
fault-plane which traverses Section 2796. 

The bedding-planes are not decipherable where tho 
massive form is met with, and neither strike nor dip 
can be ~ert~ined; but the coarser type passes over 
abruptly mto the finer, and the structural ' relations 
become vis\~le. t There is a ba.nd of the finer-grained sand· 
sto~e r':lnn~ng the l~ngth of the, mountain; from the south 
end t.? the. faulti:'pl~ne, almost on the v~ry centre-line of 
the ndge.; a114 on the eastern slopes, towards the valley 
of the Sophia River, the finer-grained sediments can be 
s,~en outcrQPping ,here and there through the button-gr ..... 

:rhe southern end of Mt, Farrell shows a ,great local 
thlc~eni.ng ~! ~pe conglomerate, and a south-cast spur o! 
the mountain, which extends along the eastern bank of 
.the ~tp'chison. , Rive~,,is wholly of ,conglomerate and its 

, MBOCIl\te4 /1I&n .~B~(tn~ . :. ", '. I 

The Murchiao~ \ River breaks acrQ8S the conglomerate 
~ at . "l,he southern ,. end of the ~ount, and on the 
south .side \o,f lthe ,J;'iver the same beds are to be Been as on 

• the :Il0rthern; a:nd .. Little Fa.rrell," as the portion south 
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of the Murchison River is called, has the same general 
aspect as the larger part on the other side of the river. 

Viewed from the top of the south~rn e~d of . t~le mount 
proper, the structure of Little FarreHts pla.lllly vIsible. ~be 
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 ro~ks of t~is 
series are of some interest, as they aSSist considerably 10 

explaining Ute structure and geological history of the 
district. ' 

Tho 81 rikc of the main series of beds varies from N. 50 
\V at the south end of the mount to N. 100 

\V: above the Farrell Blocks trenches; and approaching 
the fault-plane, whose strike line .has a beari~g of 112°, 
the strike of the finer beds is contmually maklllg towards 
the westward, till it hears N. 450 W. Northward, beyond 
the fault-plane, the strike i. N. 100. E. 

At the southern end of the mount, where the spur runs 
out in a south-easterly direction, the strike-lines follow the 
spur round till their bea~ing is N. 300. W. 

The dip of the beds whIch form the rtdge ~f the mount, 
above the chief mining centre of the field, IS practIcally 
900 , and as the ridge passes southwards this vertical struc· 
ture of the main beds is preserved. 

The finer-grained beds on the eastern fall of the mount 
are mostly covered by button-grass, but appear to dip to 
the west. 

Passing northwards, the main series of conglomerates 
acquire an inclination to the eastward as the. fault on 
Section 2796 is approached, and on the south SIde of the 
fault dip east at 800.. Across ~he fracture-plane the 
structure is different. The more westerly members of the 
conglomerate series lie at an angle of 300 with the ~ori­
'Wu, while the eastern beds, from the centre of the rIdge 
eastwards, dip east at 700 . . 

.. The change of dip is abrupt, and I think it i. due, 
not to a movement .of 'the crust after the formation of 

' the" whole series, but to a tilting of the region during 
' the process of sedimentation. 
, . The main fault that intersects the series is a dip-fault, 
and its effect can be clearly s~en from Innes' track along 
~e foot of the mountain on the western side. . 

'~ t The weathering of the bent strata and the b~eakmg-otr 
·'of blocks of rock across the joints and beddmg-planes 
. makes the sediments, when viewed from the track, appear 

J J J i 

to dip east on the west of the ridge at the south side of 
the fault gorge, and lower down on the ~am~ cliff face~ to 
dip t.o the westward. However. t he wnter s observdtlOns 
showed that the dip was always to the east, or rather north­
east. 

The conglomerate series rests unconformab.ly up<.>n the 
complex of slates, porphyries, and por~hyrOlds, WIth an 
unconformity between the two formatIons. The best 
position for observing this contact is from the sout ll end 
of Mt. Farrell, and looking across the gorge of the M ur­
chison River at the cliff section exposed on the southern 
side. 

The vertical beds of coarse conglomerate on the western 
boundary of the series abut directly aga.inst the crushed 
conglomerate, which is the coarsest facles of the older 
crushed sediments. The divisional line is very sharply 
defined, and the qlder conglomerate has its planes of sc~ist-
08ity dipping away to the west at a~ angl~ of about ~Oo. 
The conglomerates are seen to contmue TIght down mto 
the bed of the river. 

From the south side of t.his gorge, and looking north­
ward, the beds appear vertical at the t~p. and yet ~ 
they approach the river sc~m to ?e.n~ shghtly, and ~hp 
a little to the east. The maccesslblhty 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 ~he nver 
at this point, but the vast amount of boulders whIch have 
been broken away by the surface agents of decay and dis­
integration completely hide the actual cont,act of the con­
glomerate and the adjacent rocks at low levels. For t~e 
hard siliceolls fragments broken away from the mountam 
crest do not easily disintegrate to form fine rock waste 
that can be borne away by the rivers, and accumulate 
at the foot of the gorge as a jumble of angular blocks of 
all shapes and sizes.. . 

From the point where the flver c~ts throug~ It, the 
conglomerate thins out on the south SIde, and dIsappears 
altogether not far to the east of the Tullah property. 

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

The mountain seems to be split in two at its northern 
end by a strike fault. I could not find the actual f~acture­
line, for the cover of button-grass conceals everythJDg. A 

j 
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trenC)l on the ga.p .bet.ween the t.wo bluffs of conglomerate 
shows the underlymg rock to be of the slate series, and ­
one or two outcrop~ of slate appear on the slopes of the 
gap leading down to the river a.t the extreme north end 
of the mountain. The western portion of the cou. 
glomerate here seems to have been separated from the 
east,ern bY,a fault, If so, the fault has the effect of pre>­
duemg an IncreasIng down throw of the displa.ced portion as 
we go north. No trace of the split is to be found south. 
wards, and the con~l~rnerate is, on both sides of the gap 
a.t the north extremIty of the 'mountain, 'of the most ma.s­
Slve type, so that the bedding-planes cannot be dis-
tinguished. ' I 

The conglomerate bluffs weather to bold, bare, rounded 
knobs, and support no vegetation, The button-grass has 
c~ept up high on the slopes, and even covers part of the 
rldge, but on the whole the outcrop is bare and sharply 
defined. 

Fragments of all sizes of the conglomerate occur along 
the valleys of the Mackintosh and Murchison Rivers.' 
These are, for the most part, just blocks which have 
reached their pres~nt position by the relative lowering of 
the rest of the regIon by the ac~ion of the' rivers. 

However, I noti~ed some large boulders, notably some 
of several tons weIght near the Farrell Siding, distrib­
uted here and there at all altitudes througbout the dis-
trict. ' 

In a ~egioll w,hose .river:- systems I have' heeD continually 
un~ergolDg modlficatlon, these blocks may ' have reached 
thel~ ~~esent places by river action, but there remains 'the 
PQsslblhty. of, co~paratively recent gl.aciation to account 
fOl' the (hstnbutlon of these as erratlCS. ' 

This conglomerate is similar in character to that which' 
forms a capping on so many of the' West Coast mountains ' 
and in all pr?bability the beds, at ' M:~, ' F:':r~ell ' belong t~ 
the same penod of sedImentatIon as the other entirely 
similar conglomerates, However, there are of course 
many breaks in the continuity of thJe:' S~f~~s; yet none ' s~ 
g~eat tha,t .they cannot he explained by, the exi~tel)ce of 
eIther or,lgmal breaks or ,gaps since , fC!~~e~ ,by , ,crustal 
deformatlOll and surface, degradatio,~, ; ":'" . '. ' I' 

With regard to Ghe , origill of, the , pOf1glomer"t~ at Mt., 
Farrell, there are several points of !'iljlterest , to be con-
sidered. ' " " 

, " ." • I ,-, ", .' , 

It has ' been stated that the , ptassive ty.pel consists almost 
absolutely of well-rounded ,pebbles. : of quartz, ,; and ' that 

these are considerable in bulk when compared with thp­
interstitial sand 'and. cement. 

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

Contraat with them the pebble-beds forming at the 
present time in the channels of the Murchison and Mack­
into~h '&ivei-st and these features, especially the uniformity 
of sizc' ''and composition of the pebbles, will be t.he more 
apparent, . I .' ,: ' 

The absence of pebbles of the porph~ries and syenite 
seems remarkable, for the conglomerate admittedly over­
lies the 'complex of slates and porphyries uncomformably, 
so that these !&tter might well be expected to have con­
tributed towards its bulk, 

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

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

. Whatever ' be the mode of the origin of the conglomer­
ate, there have been some changes since its formation. 
The tilting referred to above, and the fracturing of it, are 
subsequent;" and in addition to these major movements, 
there has been a minute shattering of the whole series, and 
a later infiltration of silica. The whole of the formation 
is characterized by a complex of small intersecting vein­
lets 'of silica, which often cut through the pebbles and 
cementing matter as wel1, an« ' 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 I the effect that galena was 
present, the only metallic mineral I found was this hema-
tite. "· 'I'" • 

Af, the ' level of the' track passing through the gorge 
cut by the Mtil-chison River, 'at the south end of 'the mount 
proper, there seem'S to be a Lenden~y for the conglomerate 
to assume a schistose habit. ' 
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This is no doubt due to the stresses that have produced 
the tilting, and supports the idea that the beds have 
been bent upwards rather than that the whole series has 
been tilted as a block, and supports also the observations 
made from Little FarraH with regard to the structure of 
the series as a whole. 

(3) - l'he IV hite 11 awls- Sandstones and L-i.mestrme. 

The White Hawk district, at the north-eastern extremity 
of the area examined, consists of a series of sedimehtary 
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 tlie east. ' 

The upper sandstone (western) of the series is fairly 
uniform and fine in grain. The dip is apparently in 
harmony with that of the other associated beds, viz., west.­
ward. The dip angle is 470 where it junctions with the 
limestone, but rises to 750 on the western boundary of 
the central White Hawk lease. The st,rike is about 100 

east of north. 
These beds proved fossiliferous at a point north-west of 

the original outcrop of ore discovered by Tom Farrell. 
The fossils have been referred to Mr. Robert Etheridge 

(Jun.) for description , and the remarks of that gentleman 
on them are appended. 

The limestone is a massive one of a dark bluish-grey 
colour, wherein part of the calcium carbonate has .recrystal­
lized. On weathering the surface of the rock becomes 
irregular from inequalities in the rate of solution, but the 
ridges found on a weathered surface show no signs of 
organic structure. The bed at its lower side where it rests 
upon the lower sandstone has a westward dip of about 400. 

There are very perfectly developed joint-planes, of which 
the best-marked series diR eastward at an angle of from 
500 to 600. The action of surface-waters 1n dissolving out 
portion of the carbonate along these joint-planes renders 
their pl'esence very prominent near the surface, and the 
rock seems at first sight to be dipping eastward. 

As is usual in limestone areas, there are many cavities of 
solution visible at the surface, which have been gradually 
enlarged until they form caves. Most of these lead down 
into the heart of the rock through the progress of rock­
solution along bedding-·planes. 

J 

Their influence on the mmmg has so far not been 
serious, for the work done has been at shallow depths. The 
\Vhite Hawk Creek, at the mine, is running on the lime­
stone just at its junction with the lower sandstone, and 
the water cannot but be a great hindrance to future wOl'k~ 
ing at a greater depth. 

The ~rainage from the hill to the west of the mine a180 
can be seen to find its way in part by underground chan­
nels to a lower level. 

The lower sa.ndstone formation consists of a series of 
normal sand~ and a course pebbly grit. Portions 
of the formation, especially on its lower side, have been 
silicified into quartzites. 

The thickness of the whole series is only from 130 to 150 
feet, but as the slope of the eastern side of the creek gorge 
almost coincides with the dip of the rock the thickness 
appears to be much greater. 

Fossils were obtained from this horizon also, and with 
the others from the upper sanrlstone were submit,ted to 
Mr. Etheridge, whose remarks are: -

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

.. (0) Sandstone below ·White Hawk limestone con­
tains impressions of one of the varieties of 
RhynchmuJ/a borealis, Schlotheim, a well­
known and widely-spread Silurian species. 

.. (b) Sandstone above White H-awk limestone con· 
tains many impressions of the brachiopod I 
have from time to time identified from Tas­
manian strata as Rhynchonella capax, Con­
rad, and named val'. meridionalis, and still 
believe to represent that species. In America 
it is one of the fossils characteristic of the 
Hudson Rive'r ' Group:; .. ·· 

8"0 the age of this sedimentary series is definitely fixed 
as Silurian. 

There are two points of interest in the geology of this 
area when considered together with the rest of the dis­
trict. It is noticeable that the coarser sediments-the 
pebbly grit referred to above- are on the extreme east 

·of the series where the formations. rest against the granite 
porphyry. This feature is in harmony with the relation­
ship of the older crushed sediments~slate and crushed 
conglomerate- to the structure of the district. 

] 
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Fur1her, the still more not.iceable feature of these 
r<?ck~ th~t distinguishes them from the other rocks of the 
dlst~IC.t IS, t~e freedom from the signs of intense crushing. 

\\. h~le It IS true that the smaiJ area here considered has 
not YIelded to the intense crushing to the same degree 
as the rocks to the west and south.west, the series must 
have ~a.d a vcry great pressure to withstand; for to the 
\.'est h~ the slates and porphyroids, that bear witness to 
dynarrllcal stresses in the immediate neighbourhood. 

The wh~le block of country of which these strata form 
hut a portion may have successfully withstood the crustal 
mov~ment. . and though the rocks have been tilted their 
p:trllclcs TlI!'Y not, have been forced over each other and 
dra.wn ou~ lU lenses, The nature of the rocks is such that 
the crushlUg stresses could have left but little traces' yet 
the, block may ~ave been part of the" foreland" ag'ainst 
which the crushmg of th,c ?ther rocks has taken place. 

nut even so, the proxlnllty of the highly altered rocks 
to the w~st makes one reflect further on the remarkable 
preservatIon of the original characters. 
. In my opinion the simplicity of the chemical ~mposi­

tlOn of ~he sandstones and limestones has had a good deal 
to do WIth the absence of alteration. 

Cont~asting thes~. rocks with the porphyroids we see 
a chemical composltlOll of !llarked ~implicity as against 
~be equa.lly marked compleXity of the constitution of the 
Igneous rocks. 

Mention has already been made of the fact that aU the 
members of the syenite-f~lspar .t>0rphyry series are pro­
ba~ly ve~y closely rel,ated In chen:nca~ compo~ition, although 
their text,ure ~n~ nuneral constitutIOn vanes continually. 
And the~~ van,attons are beyond doubt due to varying phvsi­
cal CO~dltIO~S .Imp~d upon the different facies at the time 
o~ .theu sohdIficatI~n. . A variation of the physical con­
dItIOns a~ter consohdatIOn, namely the subjection of the 
rock~ to Intense lateral pressure, has caused a secondary 
readJ,ustment of the molecules, and the reorganised por-
phyries become porphyroids. ' 

The sev:eral m~nerals of secondary origin, not.a.bly epi­
do~. ~alcIt-~, albIte, and quartz, all take their origin by 
vanatlo~s In the physical conditions to which the rOCks­
are subjected. 

But in th~ case of rocks that are almost wholly com­
posed of calc1UIn carbonate or of silica no such molecular 
rea~justment is possible'. The origi~ally finely divided 
c.alcmm carbonate may crystallize and form a crystalline­
hmestone, but no further change can result. 

(4) - Th. River GrlU'e/ •. 
The ' only' remaining sedimentary rocks of the dist.rict 

are the river-bed deposits, fbr the most part uncoDs6lid· 
aled, The' present rivers have cut their' way down through 
an older alluvial accumulation that bears strong resemb­
la!lce to ' that forming in the flatter' reaches of the r}vers 
now. The broad plain that lies at the foot, of the w('st­
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 t~ere are pebbles of the conglomerate itself contain· 
iog, several of the older pebbles and their cement all 
smoothed down together to Corm the single pebble of 
to·day. 

These river alluvial deposits are restricted mainly to 
the broad plains through which the main rivers run, but 
I 'also came across a few small terraces on the " ' hite 
Hawk Creek which were formed of riyer gravel. ' 

C,- THE METAMORPHIC nOCKS. 

The alterations that have been , effected by regional 
meta.morphism in the rocks of both sedimentary and 
igneous origin have already been described in dealing with 
those groups, 

There . remain only some types whose unait,ered state is 
now not so clear that we can trace the nature .and degree 
of alteration from the original condition, . 

Th e Quart z AI ir.a Schists, 
These metamorphosed rocks form a fringe a.long the e&St­

ern boundary of the district, and are of chief interest in 
that 'they have contributed 80 largely to the formation of 
the nl&ssive 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 \Vhite 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~ 
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Ascending the north-western spur of Mt. Sw~llow. which 
rises from the \Vhi te Hawk Creek at the mIne (see the 
sketched locality pIa.D), the granite ~orphyry ?ec~mes a. 
little finer in grain, and then a W~lte quartzIte 15 met 
with , which contains a little pale ml~a here and .tll~re. 

The massive quartzites and the mIcaceous varIeties or 
quartzitic schists seem to be inextricably intermixed, and 
their extent towards the east is cons~derable--:-a.bout. 2 
miles The only mineral contents of thIS belt wIth wInch 
I m~t, were a sllIall blow of hematite on the Mole G~eek 
track on the nortlFwest side of Mt. Swallow, and a htUe 
dlsse~ina.ted arsenical pyrites further south. ' . 

Following the Mole Creek track eastwards the quartzIte 
gives wa.y on the eastern side to a broad helt of rock, 
whi~h becomes more and more micaceous. Ba.nds of the 
almost pure quartzite recur, but the rock here IS norm~l~y 
a mica schist, which in some places becomes s? fine. 10 

grain as to resemble a n~rmal slate. These mica schists 
are quartz-biotote-muscovlte aggregates, and sho~ so~e 
local contortion of the bands. The planes of SChIstOSIty 
usually dip west. . . f 

This rock continues right up to the 'a~ld gramte 0 

Granite Tor and seems to overlap the gramte at the con­
tact. Southwards from Mt. Swallow the M?le C~eek 
track passes over the same q~lartzites and quartzIte SChists, 
a.nd the bare bluffs on the eastern waHs. of the valley of 
the Sophia R.iver are of ~he same. materIal. 

The granite porphyry IS met with on the track a good 
deal further east than the \Vllite Hawk occurrence, and 
the quartz mica schists also seem further east. On ~he 
present visit I was unable to determ.in~ whether the strike 
t,n-kes a south-easterly bend on passmg south, or wh~ther 
the granite porphyry widens on its southwa.rd <:ontlnua­
tion or whether a dip-fault has displaced the serIes: 

Tile only 'otber occurrence of sir;nilar rock t?,pes _ m the 
field is at a point between tbe 'Vlllte Hawk Mme and the 
Tullibardine, . , I.ttl 

A series of low, sharply defined ridges, run,mng a ~ e 
east of north, on the eastern side of th~ J\.{ackm.tosh RI.ver, . 
are formed of a dense qua.rtzite, which carrIes a httle 
pa.le green mica. ' 

The western scarps of the ridges are very stee~, and a~e 
covered with disintegrated blocks of this quartzite. . T,hIs 
boundary suggests that there is a fault-plane strlkmg 
north and south, but the button-grass com:ple~ly cover: 
all t,he surrounding country. To the east hes the ,uppe 
sandstone of the "Wbite Hawk series, and to the west are 

, 'i65 
the slates of the Tu11ibardine area, but. the junction-lines 
are invisible, and the presence or ab!:ence of any int.er­
vening strata undetermined_ 

(2)-THE GENERAL SEQUENCE OF EVENTS LEADING TO THE 

PRESENT GEOLOGICAL STRUCTURE. 

The following are the principal events which have suc­
ceeded each other in the area. under consideration. They 
are presented in the order of their occurrence, as far as 
can be ascertained from the study of the rocks themselves 
and their field relationships. 

L Th" First p'eriod 01 Srditnf.ntation.-The series of 
sedimentary rocks, of which the slates of Mt. Farrell form 
the most considerable portion, appear to be the oldest 
rocks on the field. The passage from a conglomerate on the 
east through grits to the slates on the west seems 
to indicate a gradual submergence of an old basin. The 
old floor on which these sediments were laid down is not 
now recognisable; unless it be the quartzites and mica 
schists which outcrop on the eastern side of the v~lley of 
the Sophia River. 

As regards the age of the slates, it can hardly be fixed 
as yet. · LithoIogical1y their resem blance to the Dundas 
slates is marked. These latter are fossiliferous, and of 
Ordovician age. But at Mt. Farrell no fossils ha.ve been 
recognised in this formation, 

The slates may quite possibly have been contemporaneous 
wi'th the sediments of the 'Vhite Hawk area, now known 
from fossil evidence to be Silurian. 

2, TAe Int1'usion hi tlu Older Igneous Rork",-While it 
may be that these rocks a.re. in part at least , older than the 
slates, the writer considers t·he 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 serie's, and to have resulted from 
one magma. The syenites, quartz porphyries, felspar 
porphyries, and their schistose derivatives show a remark­
able difference between the south-ea.stern and the western 
portions of the district. In the former there are the holo­
crystalline types, between the two are the evidences of 
intrusion into the slate series, and on the west are the 
volcanic members. The suggestion at once presents itself 
that we may have here the various phases of a great intru­
sion of igneous material, of which the portion which 
remained far below the surface solidified and formed the 

" 
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. I ve spread later-h~loc~;,s~~~il;~rr?e~'r:islls ~~:ot~~\ll ~h?' sl: .. , and all~ther 
~o~tion aga.in may have reached the surface to form ava­
tlows and volcanic tuffs. , I t f 

It is certainly possible that the intercalate~ : lee s or 
lor h raid were contemporaneous lava flows; u so~e 0 
the~ ~re cel·tainly intrusive, and some a1so are eff~s:ve~r_ 

At least two horizons of the fragment~l type f p. he 
h raid were detected---one near the mam road 0 ~ 

~u1lah township,. and o.ne at t~~j"~~~~nt~fc:~:s:I:r:~~ 
tash and Murchlson RIvers. g t b d to a 
porphyroid t.o the west of the slate appears 0 e ue 
great succession of lava flows, s will 
- The relations of these igneous rockS

t 
t~ ::~: sS~~~equellt 

always be somewhat obscure, on acc?~n 0 tc 0 s of the 
It t" There are very few VIsIble ou r p 

jUl7;~ol~~ines, ;:md ~he dis~illction between the two groups 
is sometimes very difficult m the field. d' 

If this hypothesis be correct-and there ar~tto t~­

crepancifs between the ~videnc~. affor!ed t1~! e:~t::~ por~ 
igneous rocks or the associated se lInen f t h vo 
tioll of the field, now at the level of tI~~ sur ~c~fmt~: sl:te 
b d pl' buried The coarser se IIneH I 
S:I~~S we:uld thus be·t.he lowest beds of that series, and tIe 
syenit.es t.ypical plutonic rocks. . 

. I II k b fort'; the /lonnahon of '1 1'It" Inl'erslOn of f It!SI' . oc s e ." d 't 
. . TI 'onglomerate an 1 s I,he Irtlf"1' Con.'}lMII(,I'(f.ff'.- ~e newer C m rked struc-

associated finer-grained sedlmen.ts show a I ~ i th lie 
lura! contrast to lhe older sediments on w llC 1 ley 

, '1'1 t beds in ·the newer cOllg OO1er-1Illc(lllfonnauly. lC eas iCrn And 
at.e arc t,he niler, and the western be~s are ~oa~:e: whole 
the appearance presented by the cong om~ra eere 'the first 
gives the impression that t~le w~stern be hS :hole of the 
formed of that sel:ies. TillS belll; so, t e letely inverted 
pre-existi ng formations must have een comp '

d 
d by the 

by folding. If the igneous rocks are, as conSI e::e shared 
writer, older than the conglomerate, they must h 
in the folding. t 

III this tremendous crumpling of the cr~s a 
sideraule degree of schistosity must l~ave een 
in the folded rocks, and at a date prior to the 

very con­
developed 
formation 

of tho newer conglomerate. which 
This foldillO' may have produced the

l 
f~a.ct~~es metal­

ha~c later se;ved as circulation channe s or Ie 
liferous solutions. 

4. The POrmnt1'ol1 0/ Ihe .Vl"wer Conglo1lltrate.-Follow_ 
ing upon the lastmentioned folding of the region came the 
submergence of the area and the formation of the con­
glomerate (and the sandstones of the same series). 

The submergence may have been such that most, jf not 
aU, the igneous rocks were below the reach of wa.ve action, 
and if so the absenc"e of pebbles of these rocks would be 
accounted for. 

The age of this rock formation is considered by Mr. G. 
A. Waller to be Upper Silurian.* He refers the red con­
glomerates of the West Coast to the base of the Upper 
Silurian, since the fossiliferous strata of the Upper 
Silurian period rest conformably on them at Zeehan.t 
Also on l\{t. Jukes the sandstones interbedded with the 
conglomerate contain Upper Silurian fossil remains.! 

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

During the formation of the conglomerate and its accom­
panying sandstones there was at least one further tilting of 
the region. For the eastern beds at the northern end of 
the mount are not conformable with the western. The 
eastern beds dip towards the western, but there is no fold ­
ing. I believe the change of dip is purely an unconformity, 
not a synclinal fold. At all events, I couln not see any 
repetition of the coarser beds, as 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 CQVer of button-grass on the east side of the ridge. 

5. TIle Polding 0/ tlhe Rl'gion -in L(J,tr ~)'illl1'?'an or 
j)(!l'onian Time.-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 Mt. Farrell. 

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

• (j . . \. ""IIUcr: "RcpOI·t Oil Iht' Mt. }o'arrf·Il l\Jinill '.t J) ~' ril'ft 191)4, 
, Pl'. 2 106. 

t fh id., p. 4. t [Md., p. Ii. 
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°it.y of the mount. And the rocks south of the fractm'e 
pla.ne have been pushed to a higher angle than those to the 
north of it. 

This crustal movement would undoubt.edly cause the 
development of a schistose structure throughout the region, 
and all rocks of greater age than this peri~d would be 
affected by it. The conglomerate ~ppears but httle a.ffected. 
Th£' slates and igneous rocks, wlnd.l may have already, ~s 
explained above, been rendered sclnsto.se, would h3o,,:,e t~etr 
schistose character still further intensIfied. The dtrectlOll 
of the st.rike of the pianos of schistosity in general con· 
forms to the n.xin.1 strike of the Il1ountain, although l~cal 
variations do occur. 

At, this period, if not at a still earlier date, the shales 
hecamc Rlates. The pehbles 9f the older conglomerat.e were 
drawn out, and a schistose mantle formed round the fel· 
sitic rockR. The holocrystalline rocks, too, · were crushed, 
but the signs are less a1?parent. . 

Accompanying the Inl1lute cruslnng there may have been 
developed at this period some at least of the fractures, 
which later became impregnated with metallic ores. The 
si liceous rocks of the mouutain, the conglomerate and 
sannstone, cue fractured in all directions, and are 
recOIuented by a la.ter infiltration of sn~ca. 

TiLe sedimentary rocks of the WhIte Hawk area are 
tilted but otherwise unaffected, except perhaps by the 
devel~pment of a few fractures, the position of which is 
very hard to determine. . 

6'. 'f!lf' lufrll s;on oj fht>. lJeflOn;an Graniff' oj G"anttt 
l'or. - Thc plutonic mass of granite ~t Granite Tor 
intruded at a date later than the crushmg of the older 
rocks of the district. It is a granite which is distinctly 
more acidic in composition than the members of t~le older 
igneous series. But still more mar~ed than the. dIfT.eren~e 
of composition is the freedom from SIgns of crushIng 111 thIS 
more acid granite. . .. .., . 

I wa.s not able on tins VlSlt to examme 1t1 detaIl the rela· 
tioll of this granite to the remainder of the rocks ~f Mt. 
}""'arrell and the neighbouring distx:icts. However, 111 my 
opinion, it is more than p~oba.ble that the outcrop at 
Granite Tor is merely one POlDt where the ~g.ents of de~u. 
dation have laid bare portion of a huge gramtlc mass whIch 
possesses in depth u1lbroken continuity. 

We do know of the outcrop of an entirely similar granite 
a.t several other points, namely a~ Cox:s Bight, Heems­
kirk, the Meredith Range, Ha.mpshlre JhUs, aU.d the Dove 

) 

River. Mor~ove.r, at the Renison BeIr Mine, lIear Rose. 
bery~a locahty 1I1termediate between the points where the 
gralllte outcrops-there are t~urmaline.bearing quartz 
porphyry. dykes. In the same neIghbourhood, at the · Cole. 
broo~ Mme, there occur t,he borosilicate minerals axinite 
datoht~, and danburite. These occurrences both point ~ 
the eXIstenc~ of the granitic mass below the surface. For 
the tourmahne quartz porphyry dykes are the apophyses 
of such a mass, and the borosilicates are beyond doubt the 
result ~f the. reaction 011 the country rock of the boric 
emanatlOlls gIVen ofT from a cooling granitic magma. 

From. tI.Iis it appears that the Mt. Farrell district is 
ull.derlal.d 111 depth by the granite which appears to the east 
at Gran~te Tor and to the west at the Meredith Range and 
lfeemskIrk. ~nd the existence of the mica schists lapping 
o~er the gralllte on the sides of Granite Tor supports this 
VIew: For .these mica schists appear to be sediments of 
vary~ng ~ralD altered by contact metamorphism, and the 
gramte dIpS under them where I investigated the junction 
of the two rocks on the western flanks of Granite Tor. 
T~e peri~d of the int.rusio~ of this deep-seated mass of 

g~amte! which has certaInly hberated the mineralizers and 
given rise to the ore deposits at the localities abovenamed 
must have been later than the Upper Silurian and previou~ 
to the Permo·Carboniferom~. 

In d~iding this matter .of age, it is necessary to regard 
the va~lOus outcrops of tillS ullcrushed granite as outcrops 
of a sID~le .geolo~ical unit. For my part, I consider that 
we a~e Justille? III doing so. 'fhe evidence regarding the 
a.ge IS conclusIve, and may be briefly cited under three 
heads*. 

(.1) The rocks of greater age than the Upper Silurian 
are folded and re~dered schistose by the dis. 
~urballce of the regIon. The granite in question 
IS free from such foliation. 

(2) The granite is known to be intrusive into the 
ultrabasic igneous rocks of the gabbro ' 
pyroxenite, and serpentine types at Tria:i 
~arbour. These ultrabasic rocks are intrusive 
mto the Upper Silurian strata at Heazlewood 
a.nd Zeehan. The granite and gabbro may pos-
8Ib.lr: be two extremes of differentiation of one 
ongmal magma; and the granitil! . veins in the 

.. See G. A. Waller: "Report· 011 the Zeehan Sih·er-J.eacl Mming 
Fidll, l!}04," p.p. 11 and 12. 
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serpentine may be the result of final stages in 
the consolidation of the Olle main mass. How­
ever, even if this is so, the gabbro-granite 
magma has intruded into strata known from 
fossil evidence to be of Upper Silurian age. 
Also, the granite intrudes into the peculiar 
sandstone, which has been called the "pipe­
stem" or " fueoid" sandstone, at the Dove 
River, and the River Forth, in the Middlesex 
district. 

(3) On the other hand, the granite is not intrusive 
into the l>ermo-Carboniferous strata, but 
exists in the form of rounded pebbles as a. 
constituent of the conglomerates of that 
system; and at Ben Lomond the Permo-Car­
boniferous strata. have been observed to rest 
upon the denuded surface of the granite. 

7. The I'eriad 0/ the Deposition 01 the Ore&.-After the 
m~in period of crushing of the country rocks of the field 
came the filling of the fissures, which were either already 
prepared for the impregnation· by the previous crushing, 
or were superinduced upon the crushed rocks by later 
stresses. vVe know tha.t this filling of t,he fissures was of 
lat ,er date t,han the crushing, as we find fra.gments 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. ~"or it will be seen later that 
the lodes thell!selves show signs of movements which have 
brecciated their met;allic contents. 

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

The first impregnation appears to have been a siliceous 
one, and to have produced quartz-veins free from metallic 
minerals other than iron pyrites. 

Later, there must have been still' further strains 
developed in the rocks of the district, and a fresh set of 
fractures resulted. S'ome of these cut across the original 
quartz-filled fissures, as may be seen tn the section exposed 
by the open-cut of the North Mt. Farrell Mine. It is to 
this later filling, with its prevalent gangue of iron carbon­
ate, that the productive lodes are due. 

The age of the fissure-filling I believe to I>e that of ·the 
intrusion of the Devonian granite; and I believe the 
introduction of the metallic ores to be due to the intrusion 
of that mass. It is now a firmly established fact that the . 

later. ~tages of t.he consolidat.ion of a dee -seated m 
gramtlc composition are accompanied by Ptl e . .ass o~ 
~~ghly heat.ed vapours, which, under such 1 CO~ll~il:~~~~ ~f 
i~g:ol~=!:r~~~rell ~nd pressure, have the power of hOlding 

. a IC com pounds. 
th ~n theIr expulsion from the igneous rock and durin 
th:~r ascen.t into tlle upper regions of the ~arth's crusf 
even experIence a all of temperature and pressure whicl; 

t tuaU! suffice to cause precipitation of the metallic 
con ents In the channels which are serving at th t" t 
carry. the vap~)Urs or sol utions upwards. e lme 0 

I ~ :8, I bel!eve, ~ the Devonian granite that we must 
00 or the Immediate source of the metallic com ounds 

0.1 th~ Mt. Farrell district; and the age of the im PI' 
~lOn I~ therefore that of the final stages of tI p eg.nt~­
mtrU8lOn. Ie gram lC 

L ~ Th~hEvents s,,,bsf';'Jlte,,t to the POI mrrtwn 0/ the 
o. es.- e events of later date than t,he vein-fillIng 

~hlch have modified the geology of the distrIct, are t,"O' 
In number: - . 

(1) 

(2) 

Further movements have taken place between the 
alrea:dy fractured segments of the crust. These 
readJustments have modified the structure of 

. the lodes t~lemselves, since the former fissures 
hav~ remalllcd planes of weakness, and the 
strallls have been relieved by the,·r . d " reopemng 
an the dIfferential movements of the wall 

Surfac~ agencies have operated on the region ~·nd 
c~rrled aw~y much material, and deposited the 
rIv?r alluvlals. These agencies bave not been 
u~1J~terrupted by' movements of deep-seated 
onglO, for ,~e find the older river flats cut into 
b.y the ~arplllg of the region since their forma­
tlO?, WIth the consequent revival of the cor­
rOSIVe power of the streams. 

V.- ECONOMIC GEOLOGY. 

(l)-THE RELATION OF THE ORE-BODIES TO THE SEVERAL 

RoCK TYPES. 

When ~ny on~ single mining property on the Mt. Far­
[:l~~eld 18 conSIdered apart fr?m the surrounding leases 

. ~ appear that the ore· bodIes are restricted to 
tam hthological group. a cer-

In other w9r~s, the nature of the countr rock rna 
appear to have mfluenced the lode in the seve~al partic: 
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lars of widt,h, mineral composition, richness, or even posi­
tion. 

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

The guidance of the present development work on the 
mines is not the only point at issue. The whole feature 
of the district, and the further prospectin.g for the yet 
undiscovered lodes, are concerned with the correct inter­
pretation of the geology of the known parts of the field. 

And in t.he examination of these known facts it is 
a.bsolutely necessary to regard the field as a. whole. The 
severa.l properties are dealt with separately in a later part 
of t.his report. and their particular features noted. At 
present Ute matter of the lode phenomena exhibited by 
the field as a whole will be discussed, and the changes in 
the composition and structure of anyone single lode at 
different points a.long 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 
nat.ural phenomena. 

This matter may seem perfectly obvious, and not worthy 
of mention; yet it is owing to an exaggera.t.ion of the value 
of local phenomena, and the attempt to make these of 
general a.pplication, that no little energy and capital have 
been fruitlessly expended on the Mt. Farrell field. 

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

The practical aspect of this statement means that if 
the count,ry rock. which is usually of great extent as com­
pared with the lodes enclosed in it, and easily found, be 
sufficiently diligently searched, the possibilities of the dis­
covery of lodes are great; and, moreover, it is held that in 
some classes of country rock lodes of one ·composition will 
be found, and in other rocks there will be lodes of different 
composition. '. 

It does not seem possible to separate tllis view from the 
idea, even if no actual expression is given to it in so many 
words, that the count,ry rock is responsible for the forma.· 
t,ion of the lodes; that is to say, that by the action of 
some process or processes the country rock has actually 
provided the meta.llic contents of the lode. The ore-bodies. 
are thus thought to be merely the metallic contents of their 
count,ry 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 

prospector astray unless he IS careful to distin uish 
b~:~~en htl~e great cl~sses of the country rocks encl~sing 
whl un, t elf. boundarIes the- metallic minerals sought. by 
t e mIner, VIZ.: -

(a) The country rock which is part and parcel of the 
s,arne roc~-mass fr~m which the .ores also have 
Been .derIved, i.~., which has certain definite 
genetic relationships with the ores. 

(b) Th~ c~untry rock wh.ich has had fissures formed 
III It by "th~ action of internal or external 
c~uses, or winch has from the time of its forma­
tIOn held cert.ain cavities which may act in 
the samc way as superimposed fissures. 

These cavities, in this class of associated 
country roc~s, supply only the empty place for 
the ~ode.fil l~ng, which is introduced from with­
o~t In SOI?-tlOll. These solutions are now gener­
a. Y, admItted to be ascending hot solutions 
~lmI1ar t<:> tho~e which appear at the surface 
III VO~C~nIC regIOns, or which have been tapped 
by mlDlDg operations. 

That they derive t heir aqueous content th . 
heat, and the metallic salts in solution' fr:~ 
som~ deeply seated igneous rock is now also 
admItted by most mining geologists. 
~h~ deposition of the metallic ores in the 

cavlties through which these sol uti . late th . . ons Clleu-
on .eIr ascent, is due to definite physical 

an~ chern~cal laws; the chief causes of precipi. 
tation being the decrease of the te t 
of th 1 t' , h mpera ure 
. e so u Ions m t eir ascent, and the lessen-
mg of the pressure to which they are subjected 

. (e) The country ,rock which has has held disseminated 
through Its m~ss a certain small proportion 
of som.e metalhc compound, and from which 
metaonc waters have leached out the t II' 
content. once' widely disseminated "'nmd

e 
h& lC 

r d 't d' . ,'"' ave e eposl e It In more concentrated f . 
the I 't' orm III arger caVI les or fissures, . 

cJ When ~ntce hthe prospector has realised that these several 
asses eXI~, e f!1ust learn to interpret the phenomena of 

::e ~~dh wI~h whIch he i,s concerned, and to decide the class 
gen:si~c 0/ t~eo;:ddep~sl~h of the ~istrict belong; for the 
decided when futu es IS et' most lmp~rtant point to be 

re opera Ions are bemg planned, 
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Applying the above generalities to the case of t.~IC M,t. 
Farrell lodes and their surroundings: Th~ rela.t~onshlp 
cannot be that of the first class a.bove me~tloned.' 1~ that 
we ftnd lodes, whose general simila.rity will. ~e m~hca.tcd 
later, occur in rocks of widel~ different onglO, VIZ., t~e 
slates which arc undoubted sediments, and tbe porphYries 
or their derived schist.ose "types which a.re 'ccrtamly of 
igneous origin. 

Alt.hough the oceul rences of tin and some o~her orcs, 
a.nd perhaps even some silver-lead ores, are of thIS charac­
ter , the lodes of ?tit. F ... rrcll ca.nnot possi~ly. be CO!lsidercd 
tp b('ar t,his relat.iom:hip to t,he rocks Within which they 
arc contained. 

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

lode-material was introduced from Without, or whether 
it was gathered together from within the enclosing rock­
mass are several. 

Of' greatest importance for this purpose are ~ s~ries. of 
exact analyses to determine the a.mount and dIS~~Ibutl.on 
of the metals in the country rock, and the state In .whlch 
they exist there j tha~ is to s~y, ~heth~r the metal IS pre­
sent uncombined, or 10 combmatlOn WIth sulphur, or as a. 
const,it,uent of the rock-forming silicates. This work. has 
not becn att.empt.ed with regard to the field in question j 
but extremely valuable and laborious chemical. work has 
been performed on other mining fields, from which general 
conclusions have been drawn, 

The great majority of metalliferous lodes may, by ' t~e 
applicat ion of these m.ethods, ~e shown to o~e their 
metallic content to the mtroductlOn of the matenal from 
sources outside of the immediately enclosing rocks. ~his 
is a general statement that is applicable to most ore vems, 
and the so-called ./ lateral secretion " theory cannot be 
made applicable to more than very few mineral occur-
rences. . 

In the disproving of the . views' of the believers in lateral 
secretion, the most elaborate work that has been do~e was 
performed. at Freibe~~, whose lodes offer several pomts of 
similarity In compositIOn to those of Mt. Fa.rrell. 

In making the above general statements it is assumed 
that the lodes of Mt. Farrell do not differ as regards 
origin from those of other similar mining fields. 

There are certain other features presented by the lodes 
and the country rocks which point to their mutual 
independence. 

) I \ J 

Lodes of the same characler, possibly even different 
portions of the same lode, are found to occur in both the 
massive felspar porphyry and the schistose porphyroid on 
the south side of the Murchison River. \Vhether the lode 
that is now being prospected by the Thomas' Blocks Com­
pany extends northwa.rd into the slate belt is not. deter­
mined so far. If it does, the example taken becomes still 
more instructive, and proves, for that part of the district 
a.t least, that lodes are not restricted to the igneous rock 
and its derived schist. 

We know, for the more northerly part of the field. that 
the prodqctive lode of the Murchison River Mine is in 
the porphyroid, and those of the North lIit. Farrell 
mines are in the slate. . 

It is true that in the case of the Murchison River Mine 
the presence of the porphyroid seems to be necessary for 
the existence of the lode. This is one of the cases which 
calls for further investigation. 

In a later portion of this report it will be seen that the 
Murchison River lode is one the strike of ' which varies 
considerably from that of the other lodes of the field, and 
the course of which cuts obliquely across a narrow belt 
of porphyroid enclosed within the slate. The productive 
zone in the lode is restricted, as far as has yet been deter­
mined by mining operations, to the zone which is enclosed 
between walls of porphyroid. The lode-fissure extends 
beyond the porphyroid hand on both the northern and 
southern side j but it has obviously pinched at each end, 
and the small amount of prospecting work done in these 
two directions 'has not yet disclosed an are body of suffi­
cient size to be payable. 

Yet the lode-channel is continuous, and galena is visible 
on its track, as well as the siderite which so commonly 
accompanies the lead ore on this field. 

With regard to these phenomena, the writer is strongly 
of the opinion that the existence of the broad ore-shoot 
in the porphyroid and the relatively narrow track of the 
ore in the slate is due, not to the difference in composi­
tion between the two rocks, but to the difference in the 
behaviour of these rocks when they were subjected to the 
strains. which resulted in the fissure now . traceable by its 
ore-filhng and the development of characteristic minerals 
along its course. . 

There are no two rock-masses of the earth's crust which 
can be expected to behave in exactly the same way under 
atrain!; sufficient to produce deformation; and in this 
case the physical dissimilarity between the two rocks 
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is considerable. The porphyroid at this spot is 
a very massive type, wilh few of the markedly schistose 
characters. It appears to have broken, under the deform­
ing stresses, along a plane, in the same ·way as a brittle 
object might break If submitted to such treatment. 

But in the case of the slate, the trace of fracture, though 
quite distinct, is not clean cut as in the porphyroid; it is 
rather a fracture zone. Moreover, the two walls of the 
fracture appear to be different in the two rocks where 
the lode is in porphyroid ; the alteration of the country 
rock a.nd its impregnation with the lode-matter is slight 
and the wall is clean. On the other hand, the slate carries 
t,hc lode-materia.! disseminated" through it beyond the 
actnal 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 If distributive" break 
in the slate ; .tha.t is to say, although the total result may 
have been the same, the single fracture has its place 
taken by an elaborate system of minute dislocations. 
This fracturing was of prior date to the utilization of the 
cavities by the metalliferous solutions. 

The nature of the fractures has undoubtedly had a 
great influence in governing the distribution of " the circu­
lating metal-bearing solutions; but beyond this the influ­
ence of the country has not been effective in the' control 
of ore-deposition. . 

Another case that calls for investigation, as it seems to 
have given rise to a belief that change of country has 
been accompanied by change of the lode-filling, is tha.t of 
t,he copper lode exposed by trenches on the northern sec­
tion of the Mackintosh leases. 

This occurrence ·of copper is situated in the narrow belt 
of pale-coloured clay schist very close to the slate bound­
ary. Now, in the sa.me 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 schist lies a little to the west of the lodes. so 
that the impression is given ·that the lead lodes are pre­
scnt in the sla.te and the copper in the clay schist. 

I regret that no work has been done to try and expose 
the geologica.l structure between the two occurrences men­
tioned. Still I am of the firm belief that they are both 
on one and the same lode-fissure, and that this lode-chan­
nel traverses at a very small angle the junction-line 
between the clay schist and the slate. 

The occurren(.'Cs spoken of a.re direct Iy in t.he line of 
several other outcrops, and it seems to me more than 
probable that the series are on a oontinuous fracture 
system. 

.As regards the change of composition of the lode-filling 
WIth the change of country, the alteration is neither so 
abrupt nor so considerable as is generally thought. 
.1\1l th~ough the field there is present, in constant asso­

CIatIOn WIth ~he ~al~na, a .certain amount of copper pyriles. 
In a.11 the mmps It IS noticeable, and at times is found in 
considerable bunches, even in a mine so free from other 
metallic minerals than galena as the North Mt. Farrell. 

The same variati?n in the lode-fiHing is noticeable with 
r?spect to other mmerals, namely, in the distribution of 
zmc-blende and the antimonial orcs. 

The inference to be drawn from these local concentra­
tions of one or other of the metallic minerals is that from 
~oint to poi~t ai?ng one ~od~-channel Or along the general 
hne of fissurmg In th. distrIct there have been variations 
in the relative proportions of the different metallic ele­
~ents present in the solutions which have brought the ores 
mto the fissures; and these variations have occurred 
during the primary filling of the fissures, and are not 
secondary phenomena caused by the leaching-out from the 
lodes of one or more other mineral constituents for the 
variations are .noticeable where the lodes are ~erfectJy 
free f.r?m all signs of weathering, leaching, or secondary 
depoSitIOn. 
Th~ common feature shared by both the copper and lead 

depOSita o~ th~ Mackmtosh northern section is the develop­
me~t. of sIde~Ite a.s a gangue mineral. This fact affords 
addItional eVidence that the mineral-bearing solutions in 
each c~ 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 
a~joinin~ the Mackintosh property, there is 'a lode-form&­
tlOO whlch 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 &88erting 
itself, and is noticeable further north on the Farrell 
Blocks property, aDd 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 Tuni­
bardine property a few miles further "north, the same alter­
nations of lead and copper ores are to be found ; and 
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sOllie parts of this area. show both lead and copper occur­
ring together. 

\Vhere the two metals seem most cleanly separated frotH 
each other on the Tullibardine lease, the country rock is the 
same- the pale c1a.y schist. 

With this evidence of actual facts of occurrence before 
us, the control of the country rock on the lode-filling can 
be hardly appreciable, as regards primary ore-deposition; 
and the Mt. Farrell district docs not show any feature 
which is not open to question in favour of the interrela­
tion of the lodes and the walls enclosing'them. 

Before leaving this subject there remains the question 
as to whether the sil ver content of the galena in the White 
IT .wk Mine is alTected by t he fact that the lode is in 
linl csi.ollc country. I have heard it stated on tho field 
that a. high, or ,even average, silver content could hardly 
be expected on account of the presence of limestone, and 
parts of the Zeehan field were mentioned as affording 
similar instances. 

This has been recorded by Mr. 'ValIer, in his report on 
the Zechan field (page 17). 

It is a question which requires a good deal of detailed 
investigation before any explanation can be- given of the 
phenomena. As regards the White Hawk property, the 
ore from which low . silver returns were obtained is 
thoroughly oxidised, and the progress ' of weathering may 
alone account for a relative impoverishment in silver. 

There is no doubt but that the silver content of the 
ore would be removed more rapidly than the lead by 
oxidation and leaching; and I have seen assays of the 
White Hawk gal.ena which are of normal tenor. Whether 

. those show the average value of the ore remains to be 
seen. At least some of the ore is not below the average (If 
the field, and it may prove t!tat the low values ob~ained 
from the gossans are due to weathering; and in limestone 
country it is well known that oxidation proceeds to a 
very much greater depth than in other rocks less perme­
able to meteoric water. 

(2)- THE ORE BODIES OF MT. FARRELL. 

It is found that metallic ores are almost invariably dis· 
covered grouped together in certain definite associations 
with each other, and with certain characteristic gangue 
minerals. These constant associations give a few well­
defined parage netic groups or lode types. And the lodes 
·of Mt. Farrell. while differing among themselves, conform 
:strikingly to some of the well-known lode types. 

I. 
• 

.-\ . '- I.EAD ORES. 

Th,. Spat hie Lead Ot'eg. 

Beck defines this type in the following words* ;_ 
" In this class the gangue consists essentially of t.he car­

bonates, calcspar, brownspar, rhodochrosite siderite and 
9uartz. The o~e minerals are argentiferous 'galena, a;gent­
Ifero."s sphalente, and less often , pyrite, marcasite, tetra­
hednte,. both with and, without silver, together with high. 
grade Sliver ores, especlal1 y 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 lodes of the 
district belong. The lodes that have been worked on the 
Mackintosh property, lhe North Mt. Farrell and the Mt. 
Farrell leases, all c~nfor~ closely to the type. 

The only feature III whICh these lodes differ' at all from 
th~ description of ~he general type is this- that there is 
umformly present III the lead ores a certain amount of 
copper pyrites, and more of the copper than the iron 
pyntes. 

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

On the south side of the Murchison River the same 
general. lode type is the cha.racteristic one and the ore 
of Thomas' Blocks shows the features best. ' 

The Tullah Mine exhibits a difference of lode-structure 
that may seem to mask its mineral composition but the 
same lode type is undoubtedly represented. ' 
~o the north of the mai~ productive area, the type 

agam recurs where the lead IS found on the Tullibardine 
property. 

. With regard to the gangue minerals that are associated 
With the galen~ t he carbonates are practically always 
strongly predommant. (Reference ~s being made here to 
the lead ~odes, not to .the b~~ren ~i1iceous quartz reefs,) 

There IS usually a lIttle sIhca eIther restricted to a cer­
tain zone or in irregular vein lets and bunches in the 
gangue. . 

The carbonate mineral is usually siderite but minor 
amounts of calcite, dolomite, and intermedi~te varieties 
like ankerite also occur. . 

• Weed'~ fnnlllation : "The Nature of Ore Dl!po8i~," Vol. 1., p. 243. 
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These carbonates containing less iron are noticeably 
present where the enclosing walls are freer from iroD, &8 

where the lodes traverse the pa.le clay schist or the porphy. 
roid . 

The proportion of lead to zinc sulphide varies very 
much in even the same mine; yet zinc-blende is not such an 
important mineral as in the sulphidic ore of the Mur­
chison River Mine. 

or the antimonial ores there seems to be a very irregu­
lar distribution. They occur rather in pockets and 
bunches in a lode, the general character of which is quite 
normal. , These bunches usually afford high returns on 
Account of the Cabl -orc. which carries silver. 8S a rule. 
The occurrence of this class of ore seems most common in 
the Central Farrel! and the Murchison Extended (lately 
North Murchison) leases, Sections 1980 and 1075. 

I ha.ve been informed tha.t 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 
011 the walls of the lode. 

Tltr Pyritic Lead Depont,. 

Beck's description of the type is this*:-
U In the pyritic lead veins, quartz, galena, aph"alerite, 

pyrite, arsenopyrite, and chalcopyrite are most abundant. 
As accessory constituents of the gangue we have horn­
stone, jasper, ferruginous quartz, calcspar, siderite; more 
rarely, brownspar and chlorite The vein-filling 
bas a prevailingly massive structure, in which the vein 
minera.ls occur, either commingled or in separate compact 
masses. More rarely · the ingredients are arranged in 
bands." 

To this description the ore of the Murchison River 
Mine answers almost in every particular. In addition to 
the sulphides mentioned, pyrrhotite is common. The 
bien de seems the most abundant of the sulphides, but the 
others all appear predominant in various parts of the lode. 

Among the gangue minerals there is usually a little 
siderite near the walls, but it is inconsiderable; and in 
one spot in the centre of the formation there was a small 

• \Vet.'l l '~ tran~latinll : "Tht! Nature of Ore Dt'poIJi18," Vol. I., PI •. 2M 
anI}. 236. 

-clean pocket of lJaryLes. The ore also carries guld 'it! 
small amount. 

Other Occurrence, 0/ 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, and the ore 
occurs as se&ttered blebs in the rock. 

These deposits, as far as can at present be det ermined. 
do not seem likely t,o produce much are. 

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

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

tI In this class of veins," according to Beck, "the gangue 
consists of predominant barite, with fluorspar and quartz 
or jasper, besides calcspar. Th('8C 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 fo'rm thin 
'Crusts or appear sprinkled through the gangue, consist of 
arg~ntiferous 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 &cction 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 associa.ted 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 this last-described deposit. The galena 
occurs as fine dust-like particles in a very pure barytes. 
There is no sign of an economically valuable lead 
deposit here. The barite is treated of in a later portion 
-of this report. . 

- -------
• Wef'd', translation : "The Nature of Ore Depollits," Vol. I., p. 2;)~. 
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H.-COPPER OIlES. 

The Cttpriferous Vein" 
The most considerable amount of copper present on the 

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

In the opinion of the writer1 they are closely connected 
genetically with the spathic lead ores, and are due to 
variations in the composition of the ore-bearing soIu­
t.ions at different pojnts along the fracture system. 

Both qua~tzo8e and spatltic copper ores are well-known 
types found in ma.ny pa.rts of the world. The occurrences 
a.t. Mt. Ji"'arrell resemble to some extent the spathic orcs 
described by Beck in these tcrms*: -

" The gangue of these veins includes some quartz, but 
often consists chiefly, and sometimes entirely, of various 
carbonat.es, particular1y ironspar, as well as calcspar and 
dolomite. 

"Barite is very common, and is at times accompanied 
by n uorspar. The are minerals are chalcopyrite, bornite, 
glance, tetrahedrite, and pyrite. Cobalt and nickel ores 
and various ot.her ores also occur as accessory minerals." 

This description applies to parts of the cupriferous 
bodies at Mt. Farrell; but the usual gangue is almost 
wholly ~uartz with small stiinfers of carbonate, and the 
primary ore is almost always, i not always, chalcopyrite. 

If the views stated above are correct, viz., that these 
copper occurrences are local variations from a somewhat 
similar lead type, the gangue is apt to become very much 
more siliceous where the copper is present. 

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

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

'j'II , Dissemilloted OTe 0/ the South-eaatern Sections. 

The Osborne Blocks and the more southerly sections 
show several minor occurrences of are which do not appear 
to be fillings of the usual types of fissures. They seem 
rather to be lenses of aTe disseminated through the some­
what altered country rock . 

• Weed',.. tranl!llatlon: <I The Nature of Ore Depol!litt," Vol. I., p. 226. 

One such occurrence on t.he Osborne Blocks is in imme­
·diate proximity to a large blow of hematite ; but whether 
the two have one origin it is impossible to say. 

In these cases the copper ore is almost always cha.lco­
pyrite. Some bornite is present at tiIn:es, and. fine specks 
and facings of galena are usually associated with the cop­
per. These remarks apply to the occurrences of the 
Osborne Blocks, and to some extent to t.he small pocket. of 
.chalcopyrite visible on the slope of Little . Farrell on C. 
Thomas' section. In the lat.ter case there IS quarlz show­
ing more prominently than in the other cases. 

On the northern slopes of Mt. Murchison there IS 

another of these hematite blows which shows stains of 
copper sulphate where it has been cut by a short tunnel, 
and the neighbouring porphyroid is flecked with green spots 
of malachite. 

C. - ORE DEPOSITS OTHER THAN THOSE Of' LE .\O AND COPPER. 

Between Kittson 's workings, in the section now charted 
in the name of L. Jolly, and the two 40-acre sections, there 
is a very well defined reef of almost pure barite, which 
seems to occupy a fissure of considerable length. 

Its possible value as a source of salts of barium is dealt 
with later, , 

At Kittson's workings, Section 2829, there are several 
small veins running in all directions, which contain a 
mixture of iron and copper pyrites, with some specular 
iron are. In addition, at one spot there is a fair quan­
tity qf native bismuth and a small amount of a steel-grey 
sulphide of copper, lead, bismuth, and antimony- probably 
lillianite. 

Some rich silver are is stated to have cOllle from this 
spot. The mineral containing it could not be detected in 
the workiD~ at the time of my visit. 

In mentIOning other ores it is well to remember that 
tin are has 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 Mt. 
Farrell which have caused much waste of time, ' energy, 
and capital on the part of prospectors. 

. By very many on the field they are still regarded as 
possible sources of lead ore, and this idea is well shown in 



the t,erlll " olain lone ., applied to one of t,hese reefs on the 
Mt.. Farrell Mine. 

A. mat.ter 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 
~uf!icien~ to su~gest large bodies of ston~ in dept.h j . 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 tha.t 
the lead veins are or later date than the quartz reefs.· 

Looking at the face of the open-cut in the North Mt. 
Farrell Mine from the north, the most striking feature 
is t~e clean-cut intersection of the quartz by the lead are 
bodIes. The" horses" of mu110ck left standing in the 
exploitation of the are, are belts of slate traversed\y very 
numerous veins .of quartz, which dip rather flatly to the 
west. These vems 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). ThlS body of quartz is typical of the others on the 
field and here at least is intersected at a small angle by 
the lead are veins. 

The quartz reefs being older, we may well expect them 
where. fractured to be traversed by the lead ores, and to 
contmn lead ores where this later impregnation h.aa taken 
place. 

This is well shown in the case of the Mt. Farrell Mine 
with its rich shoots of are enclosed in quartz. For on thJ: 
latter section the quartz body is full of vughs, partly filled 
in many cases with crystalline quartz. A long line of 
vughs,. connecte~ in depth with the main fissure by which 
ascendIng solutIOns have brought up the metallic com­
pounds, seems. ~o have served as the cavity necessary 
for the depOSItIOn of the ore. W here the continuous 
line of ore-filled vughs joins the main fissure, or how it is 
connected, remains as yet unknown. The facts that are 
certain are-that the are is entirely surrounded by quartz· 
that other lines of empty vughs occur- empty becaus~ 
the ascending solutions had no access to th;m from 
below-and that where the lead are occurs siderite is 
always visi~le, whereas the quartz away from the galena-

siderite veinlets is quit.e barren, and cont.ains only undi­
gested fragments of slate. 

The same phenomena are exhibited by similar quartz 
reefs in slate on the sections south-west of Thomas' Blocks 
south of the Murchison River. 

The fractures which have admitted the filling of quartz 
have remained, perhaps, still planes of weakness; and 
during subsequent fissuring and impregnation a fracture 
parallel with the original one, or even coincident with it, 
has formed and been filled. But the ore-filling is 
of a totally different type to the quartz impregnation, 
and the characteristic mineral of the later invasion of 
material is the carbonate of iron. 

Whether the minute fissuring of the porphyroid and 
felspar porphyry previously mentioned is a part of the 
phenomena of, and simultaneous with, the filling of the 
larger fissures with quartz is not certain from the evi­
dence gathered. However, on the Tullah Mine and at the 
Langdon the silicified igneous rock has been refractured 
and penetrated by metal-bearing vein lets; and this impreg­
nation show some close resemblanc-a to tI'e secondary 
filling of the bodies of quartz. The felspar porphyry has 
preserved more of its character during silicification than 
the slate; for the quartz reefs seem to have almost com­
pletely replaced the slate, and only small fragments of 
the latter remain here and there embedded in the solid 
quartz. 

E.- THE IRON ORES. 

There is a considerable amount of hematite. of both 
specular and compact varieties, in many parts of the field. 
Much specular ore is scattered through the conglomerate 
of the Mt. Farrell crest in association with the quartz 
veinlets. 

There is on the north-western flank of Little Farrell a 
considerable mass of the older schistose conglomerate 
almost completely replaced by a compact red hematite. 

Other very massive outcrops appear in the chloritized 
quartz keratophyre and quartz felsite of the Osborne 
Blocks; and yet another similar to these is the porphy­
raid on the northern slope of Mt. Murchison, in Section 
3070. 

80 the. impregnation of iron are is of later date thaD 
the alteration of the porphyries, and perhaps of later 
date than the conglomerate of the mountain ridge. It is 
certainly younger than the latter if the impregnation of 
all the rocks has been simultaneous. 
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(3)- THE DtSTlliDUTION OF ORE IN THE LoDE8. 

The internal structure of all the lodes of the field is in 
most cases very complex, and the ore minerals share 11\ 

the complexity. . 
At times there is a distinct banding of the veins, and 

~sua.lIy the several bands are para.llel to the general direc· 
tIOn of the lode. The clean hand-picked .. firsts II are 
obtained from these portions of the lodes. But anyone 
lode will often show both the banded structure and a 
brecciat.ed st,rncture as we]] In the same face' and the 
OTC in this crushed por:..ion is usually scattered through the 
gangue, and the mixture constitutes tho average 
" seconds. " 

\Vhcn banded t,here is not a. noticeable alternR.tion of 
ore and gangue. It is rather a parallel arrangement of 
galena of varying grain in the majority of cases. In no 
case did I observe a separation of galena. from blende in 
the banded portions of a spathic vein. 

The galena in the pyritic vein of the Murchison River 
Mine is partly a.s clean banded ore, which is sometimes 
weH over a foot wide, and pa.rt is distributed through 
the other sulphides. 

In the Mackintosh southern section, where J. Geddes 
is working, tIle clean ore forms a series of overlapping 
lenses on the footwall. . 

The fahl-ore is irregularly distributed through the 
lodes, even in those where it seems more I common. 

The copper veins show an even more patchy distribution 
of the metal through the gangue in the small faces 
exposed by present workings. 

In t.he North Mt. Farrell :Mine of which the work­
ings are the only considera.ble on~s on the field, there 
seemed to be no definite pitch of the richer shoots of ore. 

There are undoubtedly shoots, for the lode-fracture 
ofte~ is .traceable by a seam ~f pug and the development 
of sidente on. one or both SIdes in the slate country 
beyond the POlDt where the galena is present in sufficient 
amount to be payable.* This is shown by the II No. 1 
lode" of the North Mt. Farrell Mine. 

Still, the workings are as yet shallow, and more definite 
information will be available later. 

• n Payable ore" b difficult to define (ot" the88 mines. It may bf! reuon~ 
ably l'tfttpll to be ore' of fJuch grade that from 12 to 16 toni of ore wUl 
give 1 ton of galena coneentrAtell, i.£ .• with a width of lode of from 6 
to ~ feet . . 

The way in which the rich patches of first-class ore cut 
out abruptly is remarkable in this mine. From visit to 
visit each face shows considerable changes, both in the 
f.otal amount of ore and the proportion of firsts. 

In my opinion, the presence of the rich bands and 
pockets of ore is due mainly to the structure of the main 
and subsidiary fractures in the country rock, and the 
degree of access to these fractures that has been afforded 
to t.he mineralizing solutions. 

In the Murchison River Mine this structural peculiarity 
(referred to above in discussing ' the influence of country) 
is so pronounced that the whole of the payable ore is in 
one great shoot enclosed between porphyroid walls, while 
the fracture continues beyond on either side. In this 
case the shoot is pitching southwards at an angle of 550. 

\Vith regard to other variations in the ore, there has 
a.lready been mention made of the change from a lead 
to a copper-bearing type along the line of the Mt. FarreIl­
North Mt. Farrell-Mackintosh frc1.~lurc . I feel confident 
that this is one continuous fracture system, that extends 
right to the Mackintosh River, although its mineral char­
acter 301 ten. 

Variations of the ore in a. vertical direction cannot be 
said to have been proved by present workings. There is 
apparently no sign of a progressive impoverishment of the 
lodes, nor of the galena. being replaced by other sulphides. 
The North Mt. Farrell Mine is again the one from which 
most information is to be gained ; and even here workings 
are as yet not below the level of the button-grass plain. Still, 
the lowest workings show no visible falling-oft in the 
amount of first-class ore, even if the assay returns of the 
fil'1lts average slightly poorer. 

The Langdon Mine shows a very abrtlpt passage of 
galena into almost pure resin blende in a very short ver­
tical depth, but the workings are very small, and no 
generalisation could be made applicable to the district from 
this occurrence alone. Moreover, future operations might 
reveal at this spot a return of the predominance of lead 
ores over zinc. 

(4)- THE STRUCTURE OF THE LODES . 

Fissure Veins. 

The majority of the lodes of the Mt. Farrell district 
are what are commonly known as fissure-veins. The term 
is used here in a purely general sense. The nature of the 
filling, whether metalliferous or not, is not implied, nor 
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the manber of ~he filling, nor the amount of actual filling 
and the proportIOn of ore due to metasomatic replacement. 

It is merely implied that the veins have, on the wllOie, 
a tabular f?rm , and that the~r present location is governed 
by the ex~stel1ce. of pre-exlstmg fractures, which have 
served as cIrCUlatIOn channels to the ore-bearing solutions. 
~hese channels ,have been c?osen by t he vein-forming solu­
tIOns as affordmg the eaSiest path to regions of lower 
pressure. 

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

,The fracture systems are usually complex, and the ore 
Vcl ns are the same. 

There ':llay . be a. single ~ain fracture with subsidiary 
ones leadmg mto It at varIOUS angles. This is so with 
regard to the Murchison River Mine and the south work­
ings (J. Geddes' tribute) on the Mackintosh leases. 
~d the m~in. fracture itself is generally rather com­

plIcated, conslstmg of the. actual plane of separation 
and t~e crushed zone of country alongside. This crushed 
zone IS usually crumpled and contorted to a high degree 
and the metallic minerals, galena and blende togethe; 
with the siderite, quartz, and remnants of cru;bed slate 
make up the main bulk of second-class ore. ' 

Slickensiding is usuall,), to be seen on the walls of the 
main fracture, and indicates a relative movement between 
the walls in a vertical direction. The main fracture 
usually has a certain amount of pug. 

As regards the origin of the fractures, little information 
~an be ascertained yet. The slate in the neighbourhood 
IS much contorted, and overthrust faults can be seen on 
a .small scale j' yet how far compressional forces have con­
trIbuted to the actual /fracturing is hard to say. 

The fissures, once formed and filled with ore have cer­
tainly reopened in some places, and the further move­
ments have resulted in the brecciation of the lodes. This 
~ode matarial of brecciated galena and quartz with pug 
IS well shown on the No.2 level of the North Mt. Farrell 
Mine at the extreme north end of the workings, where the 
soft wet puggy ore runs in on the drive. 

The" .sheeted zones " ?r <I lode formations " which carry 
the ore m the Tullah Mme and the Tullibardine are simi­
lar, save that the fracture is a distributive one rather than 
~impl e. ~ broad belt. of the country suffers simultaneous 
ImpregnatiOn. 

As to whether the limestone country of the \Vhite 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 
in a sense a fissure vein of lead ore. It is, however, rather 
different from the other cases in that there have been two 
distinct periods of fining. The first period was character­
ized by an absence of metallic ores, and partial cavities, or 
"vughs" were left in the quartz then introduced. Some 
of these cavities, of which the directions and dimensions 
varied a little, were in continuity with each other. They 
were also continuously connected with the fractures by 
which the metallic ores were introduced at a later date; 
so that, while the lead ores arc, in the main , deposited in a 
separate system of fractures, the older fractures have a!so 
served as loci for the deposition. 

The ore in the Mt. Farrell Mine has been deposit.ed in 
the heart of the quartz body. On the southern section of 
the Mackintosh lease (J. Geddes' tribute) the quartz forms 
the footwall. The fracture in this latter case has 
re-opened along the western edge of the quartz, which has 
adhered to and given stability to the footwall. The sub­
sidiary fractures which lead from the main fracture are 
all on the hanging·wa.11 (western) side of the lodes. 

Disseminated O,.es. 

The disseminations of copper pyrites and galena show 
no structural characteristics at all. In one case, near t,he 
Osborne · Blocks' cage, the joints in the chloritized quartz 
felsite cut across the ore, and are clearly of la.ter 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 appea.r to have been several main directions of 
fracturi,ng of the crust in the district: -

(1) The main lode-line, which extends from the Mt. 
Fa.rrell Mine northwards through the North 
Mt. Farrell and Mackintosh sections, and the 
Farrell Blocks. The trend of the fracture is, 
on the whole. a few degrees (90) east of northj 
and the dip is between 600 and 700 to the 
westward. 

(2) The Central Farrell and MurchIson Extended 
(North Murchison) Mines are situated on a 
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(3) 

(4) 

(5) 

(6) 

fracture system which trends almost due north 
and south, or a degree or two to the west of 
north. The dip is west 600 .70°, 

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

On the south side of the river the fractures strike 
almost invariably west of north. There is 
little work done, and the figures given must be 
used with great ca.ution, since they a re observa­
tions made over very short lengths of lode 
outcrops, or short development drives. 
Thomas' Blocks lodes strike a.bout 250 W. of 
N. The Tllllah lode strikes 80 W. of N . at the 
surface. Foy's lode, near Kittson's, strikes 
N. 210 W. 

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

The northern occurrences at the Tul1ibardine 
are very difficult to judge as regards strike, but 
the prevalent direction of the fractures seems to 
be east of north about 200 . 

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

The striking feature of the whole system of fracturing 
is the abrupt change of st.rike in the case of the Langdon 
Mine. The existence of an east-and-west fracture in 

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

In the Mt. Farrell Mine the south workings on the west­
ern lode show a remarkable series of changes in the strike. 
From the main adit the lode-channel is driven on for 145 
feet on a bearing of 230, The next 50 feet of driving 
have a bearing of 90. Then the lode resumes almost the 
old course, and is followed for 25 feet on a bearing of 
N. 250 E. Here a split occurs, and the western -:irivc 
bears 250 for another 50 feet. The two portions reunite 
and continue for 100 feet on a bearing of 260 ; and then 
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the lode again returns to its former course of 90 , along 
which 125 feet of driving has been done. 

There seems, then, to be two main directions to the 
course of the lode- 90 and 250 ; and the reason for this 
lies probably in the fact that the sla~ ha$ a d.isH nct 
H grain." Some part of the break runs WIth the gram and 
some portion across it. 

(6)-THE ALTERATION OF THE WALL-ROCK OF THE LODES 

BY MINERAI~-nEARING SOLUTIONS. 

Coincident with the introduction of the metals into lhe 
fractures, and consequent upon the chemical activity of the 
solutions which have been ~he carrying a.gents, there has 
been usually some marked degree of alteration of the wall­
rocks in immediate proximity to the lodes. The I..-ha.nge 
has been caused by the introduction of fresh materia: 
from without, or the the partial alteration of the minerals 
already present in the country rock. 

'In the North Mt. Farrell Mine the slate, in its least 
altered form-away from the lodes-is seen to be a pyritic 
one ; yet near the lodes the iron mip.eral is seen to be the 
carbona.te. Pyrite is to be seen in the lode itself, but the 
slat.e seems to have been freed from t.he sulphur contE'nt 
near the lode fissure. 

The iron carbonate ma.y possibly have been all intro­
duced by the lode-forming solution. But if it has, the 
pyrite has all been removed from the sl.ate. It seems m?re 
probable that the iron has been provlded by the py~lte, 
and that siderite is the result of carbonated solutIOns 
reacting upon the sulphide. 

Besides this alteration there is a notable developml!nt 
of graphite in some places where the lodes occur in the 
dark-coloured slate. 

The graphite may be an original constituent of the 
slate, but I could not find it in any spot where. the lode­
forming influences have not been at work ; still, m no case 
did !. observe it in any other rock than the dark slate. 

The other characteristic alteration effected in the rocks 
enclosing the lodes is the development of a waxy micaccf)us 
aggregate, which bas a. smooth or even greasy feel in 
some cases. 

This aggregate is perhaps best termed pinite, in that 
it answers to Dana's* description: -I< A general term 

• "A Text-bunk of Mineralogy." Edit-iofl lS011, JI. 466. 

1 



used to include a lal'ge number of alteration products, 
especially of iolite j also spodumcne, nephelite, scapolitc, 
relspat", . and other minerals. In composition, essentially 
a. hydrous silicate of aluminium and potassium, corre­
sponding more or less closely to muscovite, of which it is 
probably to be regarded as a. massive, compact variety, 
usuaBy very impure from the admixture of clay and other 
substances." 

The dark-coloured sla.tes are not visibly altered in 
this way. No microscopic examination has been made to 
find whether the alteration has been effected, even though 
not visible to the naked eye. 

In the pale-coloured clay schists, however, the change 
is well defined. The rock already contains a considerable 
amount of sericite,t hut this is materially augmented , and 
a yellow to green waxy product results. 

This is to be seen on the Mackintosh and Farrell Blocks 
sections, as well as with both the lead and copper veins 
of the Tullibardine ; in fact, wherever the lodes traverse 
this clay schist. 

The porphyroid suO'ers an entirely similar alteration, 
and the spathic type of lode is accompanied by a greater 
degree of change than is the pyritic. 

The country of the Thomas' Blocks main lode is this 
porphyroid which has been strongly attacked in this way. 

In this section the rock still shows the idiom orphic and 
embayed quartz phenocrysts, but almost the whole of the 
rest of the rock ha-s been replaced by the pinit,ic a.ggre· 
gate. 

The same is true to a. less degree of the country rock 
enclosed in the lode·formation of the Tullah Mine. 

This is the type of alteration which has been termed 
If sericitization." 

Yet another alteration has taken place in the case of 
the disseminations of lead aQ.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 the 
minute cracks, and has bodily displaced the igneous rock 
as well. The invasion of quartz is gradual, and there are 
no clearly defined lines between the unaltered and altered 
quartz felsites. 

t Vidl' Wfl pm, p. 22. 
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(7)-THE SECONDARY ALTEltATION OF THE LODES. 

One of the striking features of the Mt. Farrell field is 
the small amount of oxidised ore that has been formed by 
the action of the meteoric water upon the lodes. 

The outcrops, where they are visible, are covered with 
a very thip. rusty coat, which shows a little--very little-
lead sulphate or carbonate. . 

As a rule, the outcrops are only laid bare in the stream 
beds. On the other portions of the hill·slopes the soil. 
creep brings a cover of the country rock from higher up 
the slope, t,m the lode outcrop is completely hidden. 

So any oxidise:l crust that could form would tend to 
join th6 surface material on its downhill path, and the 
conditions necessary for the accumulation of a gossan have 
not existed since the present physiographic cycle began. 

A few ironstained lumps of ore with a core of galena can 
be sti1l picked up in the creek beds, but no gossans are to 
be found of any value or extent. Even the pyritic mass 
of the .Murchison River Mine has a very small capping 
of gossan. 

Lead carbonate is practically not to be seen. There are 
a Cew crystals on the Murchison Mine in the ironstone 
near the surface. I saw a little on the surface of the 
North Mt. Farrell and Mt. Farrell Mines. The White 
Hawk Mine contains a little more; but there the country 
rock is limestone and far more permeable by surface­
waters. 

In no' case was there visible any silver chloride or other 
secondary silver ores. 

The quartz reef of the Mt. Farrell Mine containing the 
vughs filled with lead ore has arrested the downhill creep 
of the ore, and the result is that secondary processes have 
there been operAtive. The unfilled vugbs have aSRisted by 
enabling an active circulation of surface waters to attack 
the upper portions of the deposit. Some or 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 dep?sited upon 

the cubioal metal in the heart of vughs, or embef:lded as 
fajrly.perfect crystals in a greenish kaolin occurring in 
pockets along the borders of the primary fillings of the 
vughs. A similar deposition of secondary octahedral 
galena upon the primary cubical mineral is mentioned hy 
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Van Hise as occurring in the lead deposits of the Missis-
sippi valley.* . 

But for this case, the lea.d OTes of the field show no sIgn 
that ca.n be ta.ken as undoubted evidence of seconda.ry COD-

centration. . 
The existence of rich shoots of secondary orc bas not 

been proved; and this point is ODe of great commerc!al 
interest. It is frequently stated on the field that the mm­
iog operations are as yet II too shallow." The apparent infer­
ence is that deeper workings will lay bare :richer ore; but 
such richer ore is only to be confidently expected when a 
zone of leached oro has been passed through in the upper 
workings. 

The bulk of the lead OTC at Mt. Farrell is, even at the SUT­

face, practically fresh and undecomposed, a.nd, with the 
single exception indicated, free from. lea.cll,ing, and ~ot 
enriched by secondary processes. StIll. thIS fact carnes 
much comfort to mines like the North Mt. Farrell, whose 
first-class ore caD be therefore confidently expected to 
descend. It is not the result of a local concentration, nor 
due to the formation of a zone . of secondary enrichment 
that might be expected to give place to poorer ore with 
deeper development. 

The copper deposit on the Tullibardille lease has suf· 
fered somc degree of alteration, and the copper thnt has 
been leached out of the upper portions of the lode l~as 
been redeposited , in part at least, in the form of nat1ve 
copper. . . . . 

This native copper is In a very fine state of d~vlslon, and 
is distributed throllgh the it'onstained cla.y scinst between 
t.he seams of cupri ~erous quartz. 

Its quantity will probably not prove to be considerable. 
The zone that has, by the leaching processe~, provided the 
native copper is not. morc than a few feet III depth j and 
the total bulk of copper ore in the formation cannot be 
expected to produce much secondary ore. 

(8)- THE UNDEHGHOUND \VATERS. 

Before 'venturing 1.0 formulate an .acc~unt of the mode 
of origin of the lodes of Mt. Farrell, It WIll be well to con· 
sider the phenomena now presented by the underground 
waters. For the ores have been undoubtedly deposited 
from solution, and the origin of the ores is involved with 
the origin of the solut.ions which brought them to their 
present position . 

• Van Hlec: "A Treati .. c nn ~Ietamnrphi"m," pp. 1 Hfi aml 1140. 

\Vhen the rainfall at Mt. Farrell is taken into considera­
tion the underground workings appear to be remarkably 
dry. The water that is met with is rest·ricted to the 
planes · of movement of the rocks, and the rock-masses 
between these fracture-planes are dry. 

In the North Mt. Farrell Mine practically the only 
water t1tht finds its way into the workings is to b::: scen 
where tbe clay schist is in contact with the dark slate. 

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

Moreover, the water makes its way downwards in every 
case which I observed, with the exception of an occurrence 
in the Mt. Farrell Mine. This is in the quartz body 
which contains a number of vughs, as already explained. 
The main adit on the northern workings has cut across the 
quartz reef, and a bubbling spring of water appears in 
the sole of the drive. This spring is direct1y below the 
main ' Iine of ore-filled vughs mentioned a.bove. But the 
spring.wafer is fresh and cold, and is clearly the surface· 
water that has a.n intake at some point higher up the hill. 
The exact channel by which it has t.r~elled is not visible; 
yet there is probably a main cross-fracture dipping west 
and connecting in depth with the cavity in the quartz by 
which the water ascends. 

The circulation at this point appears to be free, and the 
flow considerable j yet it must be remembered that this 
freedom of circulation was impossible until mining opera· 
tiona penetrated the fractures at a level pelow their intake. 
Before mining began the natural circulation must have 
been very much more restricted. 
Ev~n now there ' are cases that show bow /, tight " the 

lodes are. The Mt. Farrell northern workings contain a 
shaft beneath which a drive on the lode has been put in ; 
and during my visit to the field, lasting over nine weeksJ 

the water had not drained out of the shaft. 
It is stated on the field that the amount of water that 

drains away from the mines does not vary much with the 
seasonal changes. My visit to the field was too brief to 
judge this matter by personal observation. 

There is no evidence at Mt. Farrell at present available 
to show the existence of any other water in the mines than 
that which has fallen on the .surface as rain, and which . 
has made its way downwards under the influence of gravity 
a.lone. Yet it cannot be granted that this surface·water 
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can ha.ve been the agent whereby the lode, matter has been 
introduced into the fractures. ' 

For the alterations tha.t have been effected in the wall­
rocks, as well as the insolubility of the lode-forming min­
erals in pure and cold water, lead us to believe that t,he 
solutions which produced the lodes were hot, and that 
they contained salts in solution ; and further, "at these 
solutions ascended from deeper portions of the crust by 
paths of considera.ble downward continuity. These cir­
culation-channels which offered the leas't resistance to the 
ascending mineral waters were the main fracture planes 
of the district. 

The surface-waters have had very little to do with the 
loclcs. Their effect in modifying the mineral composi­
tion of the lodes whit'li the ascending waters have deposited 
has been dealt with under the head of the secondary 
alteration. 

The unoxidised ore being found almost at the surface, 
it is not remarkable that no line can be drawn to show the 
U 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 a.t a lower 
level , but how far down below the adit level it exists was 
not determined when I visited the property. 

(9) - SUMMAHY OF THE GENESIS OF THE LODES. 

As the result of the qonsideration of the facts dealing 
with the Mt. 'Farrell district which have been gathered 
t.ogether , and the comparison of these facts with those 
now known concerning other mining fields, a brief outline 
may be formulated of the most probable origin of the 
lodes. The views of the writer on this subject must be 
held to be neither original nor unusua1. An attempt is 
made here to apply to the Mt. Farrell field the results of 
conclusions arrived at by ma.ny mining geologists, especi­
ally in America and Germany, concerning the origin of ore 
deposits. 

First of all it becomes apparent from what has been 
said above concerning the independence of country and 
lode, that the proximate source of the ores must be sought 
out,side the rocks in which they now occur. 

The question arises then, " To what portion of the earth 
are we to look to discover their origin 1" And in answer 
to t.his question it should first be stated t·hat metal1ic ores 

which are the fillings of cavities or fractures in rocks at 
a date ~ubsequent to the formation of the rocks them­
selves (,.e., the so-called "J1ifJ~netic ore deposits) have 
almost invariably been introduced from below. 

Looki~g do,wnwards, we are at a loss to see any rock­
mass wlnclt dIffers from that which contains the lodes on 
the surface, for the development of the mines in depth 
can hardly be said to have been started yet. 

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

the rocks of t~e field in depth is the granite which out­
crops at Gramte Tor,. and appears t here to be dipping 
below tho mantle of HIIC1\. "dust towards the west . . 

The majority of ,mining geologists arc of the opinion 
that t~e ore depOSits of deep-seated origin derive their 
meta~h.c contents from p.lutonic igneous magmas, and that 
gramhc magr,nas ~speclal1y are the proximate sources 
of ~he ~e~alhc. mIDe~als. The granitic magmas during 
theIr sohdlficatlOn, give off a quantity of mineralized 
v.apours and solutions, which ascend by the most acces­
SIble channels, and deposit their metallic contents during 
the ascent. 

W.e know th~t there is a. very large area of \Vestern Tas­
mama und~rlaId .by a ~ranite mass, which at its outcrops 
a~ H~mpshtre Htlls, MIddlesex, Cox's Bight, and Heems­
kIrk IS stanniferous. 

The country overlying this granite is mineralized in 
many places, for it is a much-folded, and therefore much:. 
fractured area.; and some of the minerals found with 
other . ores sh?\\' chara?ters which help to connect them 
genetIcally WIth the tIll ores. Such minerals are those 
which contain boron and fluorine. 

The discovery of fluorspar a.t Thomas' Blocks is of great 
importance in t,his search for the origin of the Mt. FarreIl 
lodes, for fluorspar is a mineral most characteristic of 
t he I.o?es, either in granite or in immediate proximity to 
gr.amtlc .masses. . It is, for instance, a common gangue 
ntmeraJ III the Middlesex tin-wolfram deposits and on the 
north-east tin-fields is common near the lode;. 

The only other mineral which occurs at Mt. Farrell and 
whic? . is a. con~mon .assoc!ate of the typical ore-vei~s of 
gram~Ic ar,eas, IS ~at.lv~ bismuth, which is quite plentiful 
at Klttson s workings III t he south-eastern portion of the 
field. So we may reasonably infer that Mt. Farrell owes 
its mineral impregnation to the granite which outorops 
at the places mentioned. 
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Mt. Farrell ground and northwards to the Mackintosh 
River. Its continuity is much more pronounced than the 
other two, and the distribution of ore more uniform. 
The other two lodes are nevertheless valuable assets, for 
although the present output is being maintained mainly 
by the No.3 lode, the No. I and No.2 lodes will almost 
certainly provide much ore with deeper development. 

The No.1 lode, situated almost on the edge of the main 
bo~y of slate, and in immediate proximity to the clay schist, 
strIkes about N. 350 E. , and dips westwards at about 600. 
It is a very broad lens of ore, which was first encountered 
in driving the No.4 level crosscut. 

On development it wal'! 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. 41evel,240 feet, 
and it has been stoped out for a width of 35 feet in places. 

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

There have been drives put in northward on the line of 
this lode, which is marked out by a slight development 
of the carbonate of iron in the country rock ; but on both 
levels a blank of about 120 feet was met with. 

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

This body is now being prospected northwards on the 
No.4 level, and a lode 4 feet wide has been proved. A 
little first-class ore is showing, and the footwall is deeply 
slickensided.· On the No. 3 level the groo'ving 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 t.he 
surface a little further northwards on the No.2 level. 

] 



The only other work done upon the western ore-channeJls 
. . sunk from the No 4 level on the No. 1 lode. t 
18 a WInze . f 11 f ter at th(> has been sunk some 30 feet, but was U 0 wa 
time of my visit. 1 1 f th 

. f d that the ore on the No.4 eve or e I am 10 Of me l't d . 
whole length of the ore-shoot was of good qu~ 1 Y J an 
there seems to be every reasonable prospect t at eep~r 
workings will expose a continuation of these values 10 

de~~~~ No 2 lode has a strike about N. 170 E .• and H~'e­
westward dip is steeper than that of t.he other lodes., ThIs 
lode has been productive of ore, espectally above tht NOr 2 
level whence stopes have been carried to the sur ace or 
750 feet in length. Recently the track of the ~re-channel 
has been driven on at the No.1 level, and the strIke changes 
through a wide angle rather abruptly. Tht fis~r~: see~~ 
to be making towards the No. 3' Iode-channe as I I WOU 

unite with it. . I b d 
Between the Nos. 2 and 3 levels thIs centra.. ore- 0 y 

has been productive for about 400 feet, for which ~en~~ 
stopes ha.ve been carried for nearly the who e ~Ig . 
Between levels No.4 and No.3 there a~e stopes r~r a 
length of 250 feet, but the southern extenslOn of the .ode-
channel shows ore of poorer grade. . 

On the No. 4 level the same abrupt change of strike 
is noticeable as on the No. I , a.nd thero see:ns ~'l dou~t 
that this ore·channel win join tbat of the l\;o. 3 Illde If 
traced out in future workings. I . h . 

The No.3 lode is the principal source of the ore w 1~: IS 
bei n won at the present time. It is a lode from J". to 
22 f:et in width, and a brecciated zone about 6 feet WIde 
on the footwall side. . Th b d 

No hanging-wall at 3011 is to be seen. e oun a:cy 
of the lode on that side is arbitrari~y fixed oy t.I~ V'r'l(lc of 
the ore. There seems to be a defimte footw~l1 wIth a seam 
of pug, but ore is often obtained beyond thIS .wall. 

The pug sometimes carries ore, a fact whIch seeT?sl ~ 
indicate later movement in the 10de·chann~1. The vel~.e 
of metal in the main body of ore are Irr~gular1y . 1St­

tributcd; but the larger seams of firsts run wIth the .dIrec-
tion of the channel. . 

The strike varies in the portlOn developed from a few 
h b t th same amount east of degrees west of nort to a ou e 

north. t d 
The dip is between 600 and 700 to .the w~s war . 
In developing this lode th.e prospectmg drIves have be~l 

pushed forward in the brecciated zone on the footwa , 

and have been timbered. The ore is broken out from the 
lodo lateI'. and this ground needs very little timberiug. 

From this No. 3 lode there still remains much ore ttl 
be won from that portion which is already being worked. 

On the No.4 level it has been stoped out for 120 feet 
south .of the main crosscut to a height of 15 feet. Then. 
on the northern side of the crosscut, there are about 540 
feet of stopes from which 18 feet of ore have been 
removed. 

On the No.3 level there is not so much work done at 
the southern end. At a point 30 feet north of the rise 
whi~h runs from the No.4 to the No.2 level the stores 
begul, 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 a.t 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. 

V?rtlCalJ, above these · stopes last mentioned (with a 
vertIcal heIght of 50 feet from the level) there is a block 
stoped out to within a few feet of the open-cut from the 
No. 2 level, but no further stoping is done on this level. 
The ore above the chive 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. 

Aj', its northerll end this lode encounters the quartz, 
which appears to pitch S.S.W. from its outcrop in t.he (.)pen. 
cut. Beyond tllis it has not been followed on the N-o. 4 
level, but a drive has been continued nort.hwards 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 fragments of quart.z, galena, and 
slate. This is especially noticeable on the No. :2 level, 
where the 9re-body has run in on the drive. This ore 
resembles that which is worked about, 150 feet further 
north, in the Mackint,osh section. The galena is said to be 
finer in the North Mt. Farrell workings, but the ore does 
not appear different in general character. 

At the south end of the present workings on this lode 
there is a silicified zone of the slate met with, and the lode 
seorns much disturbed and poor. Still, the channel of 
the, circulation is there, a.nd 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 rema.in quite uniform UIroughout, and it should be 



remembered that during the ea.rlier 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 a.ttained 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 huch a position that they might be cut 
by this tunnel seem to me insufficient. The occurrence 
'Of lead ore in the qua.rtz reef on the Mt. Farrell Mine 
is one possessing many singular features, and it would 
a.pparently be rema.rkable indeed if the North Mt. Farrell 
Mine met with any similar body of ore. As indicated 
above, and referred to again below, the existence of · the 
vughs filled with ore requires a very exceptional chain of 
circumstances, and the existence of a separate lode system 
of any magnitude further to the east is not yet prnved. 

There is, it is true, a sma.ll vein let of ore on the south· 
east,ern boundary of the open·cut; but I regard "!lis as 
purely a. subsidiary fracture, and not likely to possess any 
great. horizontal extent. 

The qU<1rtz masses ' in the slate have been shown 10 be 
of separate origi~l from the lead ores, and t..he quartz 
reef on the Mt. -Farrell property bends sharply to the 
north.east, and then disappears on entering the North 
Mt. Farrell lease. There are other quartz outcrops further 
north, but while of similar origin to the main masses, their 
continuity with these is doubtful. 

The North Mt. Farrell output is largely made up from 
their second~cla.ss ore. The. proportion of first-class ore 
to seconds is shown in the table below. The concentra.ting 
mill has lately been enlarged, a.nd it is estimated that it 
is now capable of treating from 65 to 70 tons of ore per 
shift of eight hours. 

M-il! Sch.emt.- From the bins the ore goli'ls to the jaw­
crusher, which reduces it to a size of 1 or 1i inch .. Thence 
it passes to trommels, which separate the fines. The lat­
ter go straight to the tables, and the coarse material 
passes to two topping jigs. 

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

~1/' 
b.5 

There :,re four screens, whose a erture 
lows :-!-mch circular :i . h . P s are as fol· 
and i x 8\rinch slots "Th ·1Oc Circular, dkinch circular, 
the first 'fo .. . ese screens control the supply to 

ur Jigs ; and the fines which th 
last screen go to the tabl pass . rough the 

Th 
. es. 

e middle products of the 'i 
These second rolls feed th l. ~ g~ to the second rolls . 

side of the mill Th ~ SlZlD
b
g- romme] on the other 

b . e overSIZe (a ove ' inch) ' t 
y an elevator to the rolls Th S·. IS re urned 

~asses to the jig.t.rommels . Ther: remaInder .. of t.he ore 
Side also, and the materiai th t a~e. f0l!r JIgs on this 
with the same apertures as on e{h re~h IS s.ldzerl by screens 
The finM pass to the table e? er Sl e of the mill. 
jigs go to the dump. s. The mIddle products of these 

S 
The tables include two Cards one \v'lfi 

. perry. ,I ey, and one 

In addition, it is proposed to t' 
to deal with the middle pr d p~ ~n a regrinding plant 
second jigs This dd't' 0 u~ rom the tables and 
improve th~ efficiency a of \~: m~::~ undoubtedly greatly 

The value of the mine and 'Il 
from these figures whi h ml products may be seen 
between the months of ~utyre tdheOavtoerages of the assays 

an c ber, 1907. 

No. 3 tunnel, firsts ... 
. ~o. 4 tunnel, firsts ............. .. 

J ................. .. 

S;rme~:::::::::::::::""" ................ . ................ ...... . 

te;'lfl. :-:iI'· .. r (07 ..... ) 
pt'r cent. Tler rOil. 

62'3 64'9 
58'9 62-8 
51'1 47'9 
55'2 44'9 
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(2)-THY. MT. FARRELL MINING' COMPANY, 

No LIABILITY, 

This company holds the following section" -2409.93", 
80 acres; 2410-M, 80 acres; 2656-H, 10 acres. The main 
workings arc situated on Section 2409, and are situated 
on the northern and southern boundaries of the -section. 

There is one well·defined lead-bearing lode on t.he pro.. 
perty, and this is, in my opinion, undoubtedly that which 
continues northward through the North Mt. Farrell and 
Mackintosh leases. On this property it is referred to by 
the management as the .. western lode." A considerable 
quantity of ore has been recovered Irom the OCcurrence in ~ 
the strong quartz reef, which is a filling of a Hne· of vughs : 
with lead ore, and at both the northern and southern . 
workings on the Section 2409 the quartz mass has heen 
prospected, 

Tlu, Northern Working&.- The main adit starts from ' 
the northern boundary, and runs in some 725 feet on a ' 
bearing of lO90

, It is situated 180 feet , above the No . . 
4 tunnel of the North Mt, Farrell Mine. 

The tunnel was started in massive porphyroid, and con­
tinued in this for 289 feet, Then followed 49 feet of 
pale clay schist; and then 22Q feet of slate were passed ' 
through before the" western lode" was met with. . 

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

Southwards the lode has been driven on for 175 feet, ­
and in the last few feet a deviation to the east was made 
to carry the workings under a shaft formerly put down 
on the surface. Some 20 feet back from the face of this 
drive, the workings were again carried southwards for 
53 feet on the lode, The lode contains from 2 to 3 feet 
of milling are, in which bunches of firsts are to be found .; 
There is & well-defined footwall on this lode, which dips 
to the west at 60°, The hanging-wall was good up to the 
point where the drive deviated to the east. As in .the case 
of the North Mt. Farrell No.3 lode, the footwall country 
here sometimes carries are behind an apparently sharply 
defined wall, 

The strike of the lode here is between . 220 and 250 east . 
of north. As mentioned above, the lode-fissure has two' 
prominent directions of strike in this section, viz., go and 
25

0 
east of north ; and the northern workings conform to 

th'e latter direction, 
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On driving the main crosscut anothe,r 88 feet eastwards 
a big quartz formation with a. total WIdth ",of 50 fe~t was 
met with. It dips west at 700. The han~lD~.wall IS wen 
defined, and the quartz is massive on thIS sIde; but on 
the footwall side there are numerous vughs and fragments 
of undigested slate in th!s quartz. . 

A drive has heen earned southwards along the, hangmg. 
wall of the quartz on a bearing, ~f 1850 for a. dIstance of 
159 feet. A little galena was VISIble now and then at the 
junction of quartz and slate. . 

When the main crosscut had been drIven 4~ feet past 
the hanging-wall of the quartz body som~ second-cla.ss 
lead orc was met. with. The crosscut was contl~~ed anot~er 
30 feet, and finally abandoned in a dense pylltlC slate hke 
that intersected by the No.4 level crosscut of the North 
Mt. Farrell Mine east of the lqdes. . . 

From the point where' the second-c1a.ss ore---slderIte 
and galena- was met with, a rise was put up. For the 
first 16 feet only payable seconds were met with, but these 
g&.ve place then to clean first-class ore., which continued 
t,o within 10 foat of the surface. Thls remarkabl? ore­
body turned out to be due to .the filling of a 10.ng lme of 
vughs in the quartz with lead ore; The ore lS entirely 
surrounded by quartz, and the central cavity of the vughs 
was net completely filled with o~e. 

The vughs pitch in all directlons, and t~e o~e-cha.n~el 
has a most irregular form. The ore from thls plpe ~rnes 
a little carbonate of iron and a compact green mmer~l, 
which I take to be a mixture of sericite and kaohn. 
Octahedral (rarely with dodecahedral modifications) galena 
9GCUl'S on ~he outer surfaces of the mineral crust, having 
apparently been deposited on the cubical galena. by secon~­
ary processes. It also occurs in very perf,ect crystals In 
the soft pug and breccia.ted quartz. sometlmes found 0!l 
the borders of the vughs. The whole of the ore at .thls 
place shows a brownish stain fro,m t~~ presence of hmo-
nite. , 

At the top end there is some zinc blende wlth the 
siderite and green sericite-kaoli!l a~gregate. ~ost of the 
ore had' been removed from thIS rIse at the tIme of ~y 
visit. A little remained on the level on the north SIde 
of the main crosscut in a mixed gangue of quartz and 
cal'bonate of iron. There is a. spring of wate.r bubbling 
up on the level from below at this point. . 

From the south drive on the hanging-wall of the b~g 
quartz formation, at a distance o.f 68 feet frofn: the. mam 
ad it, an east,ern crosscut was dTlven through the quartz 

J j 

for 46 feet. An empty vugh was passed through at 21 
feet, At 40 feet a. body of quartz and siderite was met 
with, and a rise was put up on it for 69 feet. At the 
lower end of the rise very little metal was showing, but at 
the i:.?P good seconds were found. The rise was abandoned 
at 69 feet from the level on account of bad air. A candle 
would only just keep alight at the time of my visit. This 
rIse was· later connected with the upper workings by sink­
ing from the intermediate level. 

At a distance of 100 feet from the crosscut just men­
tioned another eastern crosscut was started from the south 
drive: It w,a.~ ~n some 37 fee~ .at the time of my visit., and 
was In a SIlICIfied zone of slate carrying c1ean quartz 
veins. 

On the surface above these workings some considerable 
prospecti~g has been done. An open-cut 12 feet deep and 
18 feet WIde has been broken out at a point 40 feet south 
of the first rise. Veins of clean ore occur in the quartz 
at this place, and some firsts have been bagged. To prove 
the occurrence an adit was driven 30 feet lower down, .and 
met with the ore distributed irregularly through the 
quartz; and 8 tons of firsts were recovered in the work. 

&orne 15 feet below these workings a short intermediate 
!evel has been driven, and good ore proved. These work­
mgs are 85 feet above the lower level. 

In prospecting the good second-class ore south of the 
first rise a fresh body of firsts was met with similar to 
~hat in the first rise. The work done on this has resulted' 
lD the proof of the continuation in depth of this ore to 
the s.econd rise put up from t~e lower leve1. The upper 
workings are now connected WIth the lower by this rise 
also. 

This Occurrence of ore has been mentioned in an earlier 
part of this report. It seems to me to be undoubtedly due 
to the passage upwa.rds of minera.l-bearing solutions 
through long lines of connected vughs in the quartz. The . 
t~o rises. are similar in general structure, but the No.1· 
nse ca.rned much more first-class ore. At the inter­
mediate level the ore seems to have been more scattered 
through the <Juartz. There appears to be; on the evidence' 
of the. two rlses, a shoot of first-class ore pitching north 
at a steep angle. 

There is nothing to show the existence of another line 
of ore-filled vughs, and the present system of prospecting 

. (from the lower level south drive by crosscuts across the 
quartz body) dqes not appear to me to be either the least. 



---'- .- ~--~--------=-~====~--------------------~~~------------~ 

expensive or the most likely to prove the existence. of 
other pipes. I should recommend that .the. pros~ectmg 
in a southward direction for the ,are contamed III the 
quartz be continued on the intermediate level, where the 
track of the OfC is better defined. Any apparent d?wn­
ward continuation of OfC could then be prospected at a 
lower level without the uncertainty which exists a.t pre­
scnt. 

AL the lower level I should recommend that the 
prospecting work be done by driving on the lin~ of the 
two rises already located, rather than by crosscuttmg fro-:n · 
the drive on the hanging-w{to,ll of the 9.uartz-ma~s. TlllS 
latter method is nothing more than. bhnd 8tab~lDg, and 
Ule small horizontal extent of the pIpes makes It a: very 
easy matter to miss the are when within even 8. few lllchcs 
of it. I . 

The question of prospecting northwards on this leve IS 

worth considering carefully. The ore·shoot appears to 
pitch in that direction, and. the northern boundary of the 
section is about 400 feet dlstant. 

A shaft was sunk at the outcrop of the western lode 
for a depth of 50 feet. and abandone?, It contained w.ater 
at the timo of my visit, but was bemg grad~ally dramed 
by the south drive on the western lode b~l~w It. . 

At the surfa.ce there is some good mllhng ore, ~ald . to 
be from this shaft, but I could not see ~he ore tn 8ltu. 

'f}',. Southern IVorking.s.-The upper adlt level bas been 
put in for a distance of 236 feet on a bearing of 107°, 
At 207 feet from the entrance a short drive h&8 been put 
in northwards for 51 feet bearing 21°, and a crosscut 
driven westw8.'fds for 21 feet on a body of second·class 
are. The main workings on this level are 29 feet furt~er 
east, where a drive runs north for 102 feet on a beanng 
250. A rise has been put up for a few feet on ore, and a 
couple of narrow stopes 3 feet wide ta.ken out. I saw . 
a couple of inches of firsts on the .. footwall here. 

t No work was being done on thls level at the time of 
my visit. , 

The main ad it is driven on a bearmg of 570 for a to,tal 
distance of 342 feet. A short d~ive h&8 been · earned 
northward (bearing 140 ) from the end for 25 feet.. ~o 
ore was met with in this end of the adlt. At a POlDt 
263 feet from the mouth of the adit the II western lode" 
was driven on. For 145 feet the bearing is 23°, then. for 
50 feet it is go. At this point .a crosscut was .dnven 
eastwards, 

~/65· 

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 II horse" of slate between the two portions. 
. The western drive of the two runs on for 60 feet pa.st 

the split on a bearing of 250. Here there is a rise, which 
has been put up for 40 feet, and two stapes have been 
taken out for a distance of 60 feet on fair milling ore. 

Then the two arms o( the lode rejoin, and the lode is· 
followed for another 100 feet on a bearing of 260 • The 
course then returns to go, and the face a.t the time of my 
visit was 125 feet from the bend. 

Taken all through its length, the western lode repro· 
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 are of the future. There may 
be other more concentrated bodies of are discovered in 
the quartz reef, but their presence is so far unproved. 

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

At 217 feet the quartz body was met with. At 264 feet 
a few splashes of ga.lena were met with, and short drives 
were put in (or 26 feet northwards and 15 feet south· 
wards on a bea.ring of N. 150 \V. The metal cut out. and 
work was abandoned. 

At 287 feet on the ea.stern boundary of the qua.rtz 
another short drive was started northwards, but abandoned 
after being carried for 10 feet. 

The eastern crosscut was continued for 50 (eet past the 
qua.rtz, and a.ba.ndoned in dense pyritic slate. 

The prospecting was continued on this level from a 
point 15 feet west of the hanging·wall of the quartz, and 
202 feet from the western lode drive. There a drive has 
been carried northwards for 100 feet on a bearing of 2°, 
and from that point the drive turns to the east to cut 
the quartz body. Occasional splashes of galena are to be 
seen in the quartz here, but always associated with siderite. 

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

A 1itt1~ work has been done below the!e main southern 
workings on the northern boundary of Section 2410, but 
nothing mor£!. than slate carrying carbonate of iron is 
visible. At a point 30 feet from the south·west corner of 
the northern · section, and on the line between the two 
sections a tunnel was started to test the western portion 
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of the property. It runs for 80 feet on a bearing of 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 
now used as a magazine. 

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

Further south a trench 2 chains long has intersected 
an indefinite formation. The trenches a.re narrow and 
sha.llow. a.nd consequently do not afford much information. 
There is a certain amount of gossan ca.rrying pockets of 
carbonate of lime, and in this gangue a' few splashes of' 
fah~ -ore and copper pyrites are visible. The country rock, 
to Judge from the weathered material intersected by the 
trench, is slate. 

Appended is ~ tab~e which will give an idea of the grade 
of ore from thIS mme. It has been ' compiled from the 
sale notes of the company. 

SA I.E NOTES OF ORE FROM THE MT. FARRELL MINE. 

-" say Vallie. 

Vatt>. Ne' 
Weight. 

te 

,---

f':Uver. 
IlII. 

(oz. ) 

------ - --- - ,- --
". tvll '. cwt. qtll. per 

Nov. 27, 1906 . . 6 16 ~ 71 
Jan. 7, 11)07.. . . :n HJ 0 on 
Feb, 8, 1907.... 22 10 I 67 
May 3, 1907 '" 16 12 . 1 70 
May 3,1007 ... 17 lD a 6n 
May 27,1907 . . I:c! 4 1 6b 
June 7, I9H7 · . .. ]412367 
July 17, 1007 .. . 8 IH 0 60 
July 11, HI07 .. ~ 17 3 bO 
July :!2, 1911;.. S 111 3 .')6 

..lug. :!~, W07 " 19 HI 2 .1)4 
Ol:t. 31, 1907 . . 13 13 3 67 
Oct. 31, 19(17 .. 7 11 I (j6 

-8 
-6 
-6 
-0 
-I 
-0 
-~ -, 
-2 -, -, 
-0 

Dec. la, l!)O7 .') 4- 3 57 
-, 
-0 

Jan. 16, 1905 5 · 6 2 63 -2 

-

t per ton. 
01-9 
0"6 
91'u 
9 '!'7 
07'6 
90'.') 
UO'O 
SO'O 
74'1) 
76'!1 
72'2 
Jl7') 
P2 -3 
72'1 
7'-6 

Total Ya!ue 
per Ton. 

-~-

£ .- d_ 
27 8 7 
'nIl 10 
2A ~ • 20 IS 2 
27 8 0 
2. 311 
:?t. 6 , 
2:J 6 1 
21 17 I 
17 IS 8 
Iii · 6 10 
21 1" , 
1" 5 3 
17 12 II" 
,16 7, 9 

Metal Quotalionll. 

1 6all Silver 

( pel' ']'on). (per 
oz.). 

- -- - --
£ s_ d_ d_ 
lU 6 , 0 36-64 
19 18 0 34'SO 
1!I I:J 0 33'S,') 
2(1 5 0 '32-97 
~n 6 0 3207 
11} Hi (I 32-77 
"0 7 « :\3'60 
20 2 6 :l3'00 
20 10 0 3:".')1 
:.!o It '0 :\3'71 
10 12 6 33-70 
20 I 3 3f'S2 
18 6 '0 Stl'2t1 
151.') ' 0 28-M 
1. 11 3 .27'80' 

(3) - THE MUR CHISON RIVEn SlI:' VE li AND LEAD CO)'IP.U(Y, 

No LIAUILITY. 

The company's leases are the sections thus numbered ;-
3263-93M, 60 acres; 1980' M, 80 acres; and 1286-M, 5 a~res , 

The latter is the mill site. . , . 
Of the. two sections on w.hich mining operations ' ~re. 

carri~d on, that numbered 3263 carries the priuc.ip~~ 
worklngs. . 

The lode which has been exploited on this section has . 
a strike of N. 280 E., and is very nearly vertical, dipping 
if anything to €he 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 potphy­
roid, which is at this point 70 feet wide., and strikes due 
north. On either side of the ' porphyroid is slate, and the 
dip of the igneous belt is about 700 to the west_ The 
productive 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
tions. 

The lode has been worked by means of an open-cut and 
-two high-level adits near the outcrop, and one low-level 
adit which starts almost on the level of the button-grass 
plain and intersects the lode some 87 feet below' the level 
above. . 

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

The recent work has been restricted to the open-cut and 
the block of ore between the No_ 3 and No_ 2 levels_ 
_ Above the No_ 2 level almost all the' ore has been stoped 
out. . 

No. 1 Let!t:l.-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 eut 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. 

No.2 Level.-The ad it was driven on a. bearing of 2770 , 

a.nd 40 feet below the upper one. The ore above this level 
has been almost wholly stoped out_ 

No. 3 Level~-The main crosscut 'Was 'driven 'eastwards 
on a bearing of 2600 _ Its total length is 518 feet, of which 

j 
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the first 450 feet were in ~sIate a.nd the last ·63 in the 
porphyroid. At this point the lode was cut, near the­
northern extremity of the shoot. A drive has been carried 
both north and south on the ore-channel. 

At,' a point, 27 feet north of the main crosscut the ore­
shoot was left, but driving was continued for another 75 
feet. The lode·fracture is well marked by a seam of pug 
an inch wide. There is a little galena on the footwal1, but 
no payable ore was met with. At the northern end of 
the drive a short crosscut was put in. to the west, and the 
porphyroid encountered, but no galena was visible, and 
work a.t this end of the drive was abandoned. 

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

The ore in these short drives (12 feet on either side of 
the eastern crosscut) is displaced by a slide, which is also 
visible in the main drive. The slide dips south at an 
angle of about 500 , and the displacement of the lode is 
apparently about 4 feet. The lower portion of the are is 
moved to the west of the upper portion by this amount. 
The eastern crosscut was continued for another 45 feet east­
wards. The porphyroid country was left a.t a point 48 
feet east of the south drive, and the rest of the crosscut 
is in slate. 

These eastern workings were abandoned, as the only ore 
met with (in the east drive) was lost after being followed 
a few feet. 

At a distance of 109 feet from the main crosscut the 
south drive turns slightly, and from this point to the end 
the bearing is 1840. This change of direction is notice­
able, as the drive followed the lode-fracture 3011 the way. 
It would !&ppear that the fissure which traverses the 
porphyroid at an angle of about 300 from the north and­
south line is merely a local variation. The fracture in 
the slate does not differ materially in strike from other 
fissures in the field. This matter is, of course, important 

in future prospecti ng work, both in this section and those 
adjoining. . 

At the bend in the south drive a winze has been put 
down on are for a vertical depth of 56 feet, and a. drive 
20 feet long put in northwards at 50 feet. 

The winze was full to the collar of water, and I could 
not inspect these workings. It is stated that a slide was 
m.et w~t~l at this point; and possibly it may be the same 
slIde VISIble on the level 56 feet north from the winze and 
pitching in this direction. ' 

At a point 29 feet south of the winze an easterly cross­
cut was put in some 10 feet without meeting arc; and 8 
feet further south another crosscut was driven west for 
17 feet with simila.r results. Beyond this latter crosscut 
the south drive extends some 24 feet. The face shows 
carbonate of iron with galena and bien de. The dip is to 
the westward, at an angle of 600. The footwall is dense 
and h~rd sla.te, but the hanging-wall slate is gra.phitic, 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 sa1(1 to have been 10 inches, while 30 inches 
of clean are were met at a point 20 feet north of the 
winze. 

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

Above the No. 3 level, and between it and the No. 2 
level, some ore has been stoped, but the greater portion 
yet remains untouched. It does not extend to the surface 
however, for the shoot is pitching to the south at an angl~ 

.. 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 c~~sist~ ?f massive ~ixed sul~hides of the type 
known as a pyntlc lead ore. The mineral composition 
has been noted above. ' 

The work done up to the present has proved a roughly ' 
rect.angular 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 ~f the 
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-shoot makes the length appear some 30 feet greater when 
measurements are made "along a horizontal line. . , 

It yet remains to be proved whether the structure of the 
lode will alter in depth when the porphyroid zolie is pene· 
trated. The nature of the fissure in this rock seems to 
have entirely controlled the circulation of mineral-bear­
ing solutions, and the slate contains but little mineral 
matter; but the fissure, of which the upper portion is in 
porphyroid, must, if its strike a,'ud 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 mill 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.m. diameter. The fines 'run on. The ' 
coarse goes to a picking-table and then to the coarse rolls. 
There is a topping-jig below taking the H, roughs" from 
the first sizing-trommel (screen apertures 13 m.m. 
diameter). The tails from the jig are elevated to the 
coarse rolls, and pass again d~wn the mill. ' The four 
sizing-trommels have apertures In the screens of 13 m.m., 
9 m.m., 5 m.m., and 2, m.m. in ~iam~ter respectively .. 

From that which holds the materIal over 9 m.m. III 

diameter the ore passes to two jigs. Each of 'the . other 
two trommels feeds a separate jig. The ore before reach­
ing these la.tter fine jigs is passed through an upward 
current separator, and the fines go on to the tables. 

Below the last trommel are two spitzkasten, giving two 
grades of ore. The coarser goes to a Wilfley, and the finer 
to a Phoenix-Weir table. 

Middlings from the table are elevated, and pass to the 
water-classifier on the fine side of , the mill, and are again 
passed over a Wilfley table. . 

On the fine side of the mill the procedure is this ! -The 
second products from all the jigs are wheeled back to the 
elevator. and thence go to the fine rolls, and then the 
second series of sizing-trommels, the screen apertures of 
which measure 4 m.m., 2! m.m., and Ii ' m.m. The ore 
that is caught by the 4 m.m.trommel · is returned to the 
fine rolls by the elevator. The other two trommels ·supply 
()re to two jigs. 

J 

The ore l~aving the last trommel runs to an upward 
current classIfier. The coarse product is treated by a .. 
and the fines pass to the spitzkasten and then to a w·ll

g 

table. The middlings from the table are returned ~ t:: 
spltzkasten, and then again to the table. 

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

The foll?wing assay ' returns will give a reasonable 
representatJOn of the value of the mine products Th 
are from the ~say books of the company, and the assaey~. 
were made durlDg 1907:_ 

D08CJ'il'lillll of Ore. INo.of A!lSaY8 
A\'eragt'rl: Lead. Silver. 

(0'.) ---- - ------- ----------- -----
GOlean (from open-cut ) . .... . 
Crude (Ire ...•..... •• ....... 
Hand-pickell ore . ........... . 

6 
1< 
o 

pel' cent. pl'r ton. 
34'6 
1l·6 
67'. 

SaleJ; uf (Jrt b!l t/,e llf'fI·clti.,on flit'er Silce,' find Lead 
Co.,N.L. 

Date. Qllanti~\· 
of' Ore: Lead. 

---_. ---- ,---
May, IlJU7. 
May, 1907. 
JUliO, looi. 
Junt!, 1907. 
July, 191)7. 
July, 1907. 
Aug., 1907. 
Aug., 1907. 

tOil ... ewt. q .... lper ct'nt. 
12 7 a 4:t'7:> 
~7 0 1 47'80 
80 ' ]4 '3 42'S 
32 9 1 43'8 
33 ,18 0 43·ur. 
16 17 1 41'3 ' 
:n 7 3 28'6 ! . I 
29 8 1 3<·82, i 

Silver. I Gold. 
!oz.) (oz.) 

;..' et Value. 
(per ton.) 

._-'--,-------
per cent. 

61·1 
64'1 
M'b,) 
U'ilj 
bO'16 
50·6 
40'0 
<1·15 

per ton. 
'046 
'043 
·01 
'067 
·06 
'Oi8 
'oOS 
·09 

£ 8. d. 
12 10 1 
l4 1 3 
12 1I 3 
12 8 111 
13 " 6 
12 8 0 
8 J I 9 

10 8 6 

. The oth?r lease held by the company, viz., No. 1980, 
IS that v:hlCh was formerly known as the Central Farrell. 

On· this lease there are two parallel lodes, which have 
been prospected at two levels; and a trench has been 
cut for 8. chain where a .creek has cut across the outcrop.: 

.The lodes are separate.d by a narrow band of porph _ 
~Old. and are the~selves In slate. The dip of the count; 
IS westward, and the lodes follow this dip which is fro! 
600 ·to 650 , ' 

] 
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At the surface the strike seems to be about N. 40 W,' 
but the underground workings show the strjke 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 j then 9 inches 
of slate, followed by 10 feet of porphyroid, The footwall 
of the porphyroid shows quartz, which may mark the 
position of the eastern lode; but the work has ceased at 
this point. The lode formation ~hows a. little fahI-ore, 
now much decomposed and discoloured. 

The upper tunnel is driven eastwards on a bearing of 
2660 • and passes through slate and crushed grit. The 
tota.l length of this crosscut is 234 feet. 

At a distance of 126 feet from the mouth a drive runs 
due north on the first ore-body. A rise has been put up 
for 15 feet at a point no feet from the main crosscut, 
where a little metal was met with. &orne 34 feet north of 
this point a winze has heen put down. It was full of 
water at the time of my visit. 

At a distance of 29 feet north from the winze a cross· 
cut has been driven for 23 feet, where the second lode was 
encountered, and driven on for 20 feet northwards. This 
lode is 4 feet wide, and has well-tefined walls. The lode­
matter is graphitic slate, with numerous veinlets of car· 
bonate of iron. The footwall is a hard siliceous slate. 

The main drive was carried for 33 feet north, past the 
eastern crosscut, and still on the lode·channel, which shows 
quartz, siderite, and a little galena.. The width of the 
zone of crushed graphitic slate cat;rying these minerals 
varies from a few inches up to 3 feet 6 inches. 

The main crosscut did not meet with any ore after 
traversing the second lode. 

The lower·level workings are 60 feet above the button­
grass plain, and 50 feet below the upper workings. The 
adit level is driven for a total ·distance of 285 feet, and 
intersects both lodes. 

The first was cut at a distance of 212 feet from the 
mouth of the adit, and there are 15 feet of country between 
it and the second lode. 

. The first lode was driven on northwards for 15 feet. 
The lode-formation appears to be about 4 feet in width. 
and similar . to that on ' the upper ; level, but 
no ' galena was visible. The drive was abandoned 
here, and the lode driven on southwards for 73 
feet. The formation is well defined aU ' the way. It 
is about 4 feet wide, and has clean walls. Very little 

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

A . drive was started on the eastern lode and carried 
6 feet before being abandoned. The lode is well marked 
and is in graphit~c 51.ate. The ore. is accompanied by vein~ 

·of quartz and SIderite, and conslsts of galena, resin, or 
ruby bIen de, fahl·ore, and copper pyrites. The fahl.ore 
would account for the high assay values which have been 
recorded of the ore in this mine. . 

No work was being done on the section at the time of 
my visit, and the old workings were very much discoloured. 
The amount of ore in the mine could not be determined 
nor the proportion of. fahI-ore to the galena. The on I; 
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 MINE (LATE NORTH 

MURCHISON) . . 

~he co~pany holds one section (No. 1075-M), which is 
regIstered 10 the name of E. T. Midwood. 

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

Near the centr~ of the western boundary-line there has 
been some trenchlllg along a creek which runs westwards 
and a little galena has been disclosed. A main adit h~ 
been driven east on a bearing of 910 for a distance of 
143 feet. 
. ·At 120 feet a lode was met with. This is a brecciated 
zon~ of black slate, in which much siderite is visible, and 
a htU .. galena and fahl-ore. It seems highly probable 
that thIS ore-body is on the Jine of the Central Farrell ' 
!ractures, but whether a second lode corresponding to that 
1D the Central FarreIt property exists I could not · deter­
mine from the work which has been done. 

A considerable amount of t,renching has been done on 
. the southern boundary of the section. Some carbonated 
black slate has been located which carries' some pyrites 

. and t~aces' of galena. . . 

J 
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Further east of this' place trenC~les have been carried 
up the hill in steps to a height of 430 feet above \.he 
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 : 

(G)-THE MACKINTOSH COPPER AND GOLD MINING 

COMPANY, No LIABILITY. 

The company holds two SO-acre sections, viz., Nos. 3221-
93.. and 3223-93 ... 

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

The most southerly workings are in the e~treme 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 bounda:ry· 
line of the section on a bearing of " 910. The country 
traversed is all slate, and before meeting the ma.in 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 lILle 
second branch·lode a rise has been put in to the surface. 
No work was being don~ 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 
30 few feet of seconds. 

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

The width of the lode :varies from 4 to 9 feet. Stoping 
is being carried on at a. point 25 feet from the , ~outh 

) 

"boundary. The formati on is a brecciated zone of quartz 
and galena, and fragments of slate scattered through pug. 
Some first·class ore is found on the foot and hanging.wall 
side. T~e better ore is said to be on the hanging.wall. 
'These vems of firsts are usually in short overlapping lenses, 

The present stopes are 30 feet above the level , and 
there are another 100 feet of backs between the workings 
and the surface. The ore is partly bagged in the stopes, 
and the best seconds are hand.jigged. 

Some s~cond.~lass ore is left in ~he stopes for filling, and 
the remamder IS stacked on the tiP with the seconds from 
~j~. . 

The following tablc compiled from the sale·notes of ~ nc 
tributors shows the gra.de of ore, and its value: -

I A!I"ftY "ahlt'.,1 I Melal QuotatioDIl. 
j'\;et ~ 

Dlite Weight Tohli"\ aI116; ___ -; __ 

of Orfl ,8 I lPer 1011. ) Sihar . J PSII liver. Lend' 
" . (oz.) (pflr ton) tile)' 

. ----.-.-- wu".ew&' '1'lI !;:r~-:- ;;:,~ -;-;- It ~l-d~ 
June 11, 1907 . _ 10 1 J b3'O 64'3 211 7 2 2u It) 0 32'00 

.July 23, 1907 .. 11 6 0 58'2

1 

'18'7 21 19 8 22 f) 0 32'06 
Aug. 19, 1907 .. Jl 11 3 68-S n'" 21 12 7 10 15 0 32'94 
Sept. 20, 1007 .. 16 9 2 UU·fj 7ij'8 22 13 6 19 17 6 ; 32'« 

. . 

In this southern section of the Mackintosh prbperty 
there are two othe'r 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 ~ 
larger scale. The lode·stuff in both of these workings is 
similar to the bulk of the good second--class ore in the 
North Mt. Farrell Mine. 

In the south-western corner of the northern Ma.ckintosh 
section two lodes have been located by trenching in" a 
creek. A tunnel has been driven from a, 'point a little 
further west. The bearing is 1130, and the country is 
clay schist for the first 52 feet. After traversing 81 feet 
of slate which lies east of the clay schist, this tunnel inter­
sected the first lode. :aere good ore is ' said to ha.ve been 
met w'ith, and a few' stopes have becn carried ' arIhost to ' 
the surface, some 85 feet above the level. The first·class 

I 
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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 aclit was 
taken right to the surface. 

The drive on thc ore-body has a bearing N. 100 E: It 
has been extended southwards for . 20 feet, but nortb~ 
wards for 90 feet. The greater portion of this level is 
full of water dammed up by a heap of mullock, and con· 
sequently inaccessible. The lode-channel seems to 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 appa~ent 
country may at any time reveal are. 

At winze has been put down at a point a few feet north 
uf t.he main crosscut to a dept.h of 26 feet. 

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

During my visit some work was done by a. tribute party 
on the ore in this winze, but the water could not be kept 
under and the party were compelled to abandon the trib­
ute. Nothing could be done with the second-class ore, 
although it was of splendid grade. Of the hand-picked 
firs~ 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 Lhe 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, a.nd is said to be clown 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 a.nd lead ore of such grade that mining 
operations on a large scale would be highly profitable. 
It does not possess the top'ography 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 Mt. Farrell second-class ore. The present inactivity' 
on this property is deplorable . 

At a point further north in the northern section of the 
Mackintosh lea.se, and 250 feet from the western boundary 
two lodes have been exposed in the bed of a creek. .. , 

The country-rock is a pale clay schist, which has been 
silicified, and which carries also veins of quartz. rhere 
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 beon sunk at a dista.nce of 25 feet from the 
creek 011 its northern bank to a depth of 35 feet. It was 
full of waLar when I visited the property. The country­
rock is the same as that exposed in the creek, viz., clay 
schist. . 
Th~ slate is 50 feet to the east of this shaft, and although 

a number of trenches ha.ve been cut in the creek bed on 
the east of the copper lode no trace of mineral has 
been found. 

On t.he western side of the lode above mentioned, and 
distant about a chain, Lhere 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, "'-.t., in the absence of a much larger 
proportion of galena. 

It does not appear from the work so far dOlle at this 
point that the ore will give profitable returns as a copper 
proposition. The occurrence is, however, worthy of bemg 
further "rospected. 

(6) - THE FARRELL BLOCKS. 

The compa.ny known as .. The FarreH Blocks " holds two 
-sections, which are registered in the name of E. Goldsmith, 
and are numbered 2397.M, 79 acres, a.nd 2820-M, 80 acres. 

On the western of these two sections (No. 2820) no work 
·has been done. There does not seem much prospect of the 

. Mackintosh lead lode passing into this ground at a reason­
able depth. The dip is certainly to the westward, but the 
winze put down on the western Mackintosh lode shows that 
the tendency of the lode is to become more nearly vertical 
than it was between the adit level and the surface; and 
the lode is distant about 350 feet from the western bound­
ary of the Mackintosh section. 
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The northern section, No. 2391, 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 sma.ll quartz blow 
which may be connected with the outcrop cut by the creek 
a. short dist,ance northward; yet the whole area here is. 
highly contorted, and the creek beds show quartz veinlets, . 
which run in all directions, a.nd many of these carry DO 

trace of metal. 
In the south-west corner of the section a lode-formation· 

has been cut in a. sma1l creek. It is a. zone of highly­
contorted clay schist, which h&8 been impregnated with 
silica., and Wl1ich carries copper and iron pyrites. A h "tie 
galena is visible in the lode. 

On the northern bank of the creek, some 30 feet away, 
a shaft has been put down 30 feet. NQ metal was 
encountered in sinking. The rock penetrated was the 
clay schist very much contorted, and carrying a. little 
carbonate of lime. The shaft is now full of water. Some 
65 feet of backs could be obtained here by driving an adit 
from the west, but such work is not at present justifierl. 
A crosscut from the bottom of the shaft would also prove 
the lode. However, until the lode is proved to be con­
tinuous by other trenches at the surface, the exploitation 
at a depth should be held over. ' 

Trenches have been cut in the bed of the creek which 
traverses the middle of the section for a distance of about 
7· chains. The country rock exposed is for the most part 
slate, which is very muc~ contorted. It is sometimes . 
graphitic, and cont :-.ins a little siderite and veins of quartz. 
The latter are flat veins dipping mostly to the east, or fol­
low the contortions in t he slate. No metallic mineral 
other thim iron pyrites was visible in the main part of 
the trenches. However, in the southern end of the work­
ings, nea.r 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 a.t this point has clearly been in6uenced 
by the idea that the galena can only be expected to be­
found within the slate boundaries. The trenching has 
here been carried out to the east of the proved line of" 
fracturing of the area, and I should recommend that in 
future prospecting the trenches be continued for a short 
distance to the west of tJ1eir present extent. It is possible 
to obtain 60 feet of backs at the point where the galena 
was met with in the trenching by 150 feet of driving from 
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a point a little lower down tbe creek. Still, t he trenches 
might be extended westwards with much lel)s expenditure.' 

(7)-THE SECTIONS ON 'I'HE NORTH-WESTEHN FLANK OF 

MT. FARRELL. 

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

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

In the south-eastern corner of S'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 this point. The upper trenches expose a highly 
contorted graphitic slate, with irr~gularly distrllJuted 
veins of quartz, siderite, p,nd galena. Some of these veins 
dip west and others flatly to the south. 

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

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

On the SO-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 conglonLerate 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 drivingJ 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 arc COD­

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

At the extreme north end of the mountain, on Section 
2873-M, registered in the name of C. R. Lynch, some work 
has been done to try and locate an ore-body said to be 
visible in the river at low-water. This latter was not to 
be seen during my visit. A short tunnel has been driven 
in the river bank with a bearing of S. 120 W. The work has 
revealed slate with quartz and iron carbonate veinlcts, but 
uo galena could be detected. The tunnel runs with t.he 
cleavage of the slate, and a crosscut has been put in 
towards the east for 14 feet. The slate here, too, carries 
quartz and siderite st1'ingers. 

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 arsenica.l pyrites. The 
weathering of this mineral has produced some limonite 
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 fra.cturing of this area, 

(S)- TliE TULLIBARDINE COMPANY. 

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

The greater paction 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, a.nd the rock under­
lying the river a11uvial is slate or pale clay schist. The 
strike of the belt of clay schist is, as far as could be 
determined, considerably east of north. Whether it is the 
northward continuation of the belt of similar rock which 
traverses the Mackintosh and Farrell Blocks sections, I 
could not on this visit definitely decide. However, I 
think it will prove to be portion of what was originally 
one continuous formation dislocated by the fault which 
traverses Section 2796. The fault-plane will, I think, be­
found to be the spot at which the strike changes. If so, 
the fracture system which has controlled the position of 
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the orc found on thc Tullibardine is probably portion of 
the same fracture system as that which traverses the Mack­
intosh area and the Farrell Blocks, and which has been 
traced to the river bank in Section 2909. In other words, 
the lod,e channel, as well as the ~ountry rock, has probably 
been dIslocated by the fault winch cuts across the country 
on Section 2796. . 

In the Tullibardine arca. the slate occurs on the west 
as well as on the east of the clay schist. This was the 
case on the North Mt. Farrell lease (3262), but at the 
northern locality there is a. much greater thickness of slate 
on the western side. 

The mlli'n 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 fee,t below the surface-soil. The clay schist is very 
waxy In appearance, and carries numerous intersecting 
quartz veins, which carry copper pyrites and some second. 
ary copper ores, The quartz veins vary from ha1f an inch 
up to a foot in width, but they make and pinch within 
very sbort distances. The country rock contains greenish 
pav.:hes, the g~e.el.l col,our being due, not to copper, but 
to a green serlcltIc mIca, 

In a complex lode-formation of this character the strike 
an~ dip are difficult to estimate. One very strong vein, 
whIch has been followed down in a winze, strikes N, 250 
E., and dips east at 800 ; but other veins dip towards the 
west. 

The copper pyrites is very clean and free from iron 
pyrites, and is in places quite coarse and massive; and, 
resulting from its alteration, malachite and bornite are 
common in the lode-formation. 

A winze has been put down on the eastern end of this 
f.,.ce 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 ~etween a cUJ:>riferous qua.rtz vein and a plane 
of separatIon a.long wlncll surface waters have been circu­
l~ting: The schist is at this place deeply stained with 
hmonIte. 

A little further up the creek to the westward a couple 
of small cuts have been made in the bank and show a 
little copper pyrites. One of these veins 'shows a fair 
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amount of ankerite* with the quartz, and serves to show 
the connection between the copper ores and the lead ores. 
At this place, 15 feet west of the main face, the clay 
schist has a. belt of slate intercalated with it. The slate 
dips to the westward. 

In &11, 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 qua.rtz veins or silicified schist carry· 
ing copper ore. These serve to indicate that the copper 
bearing zone is at least 150 feet in width. 

Where the creek turns to run southwards there is a. strong 
quart? vein carrying coa.rse coppor pyrites. On this, 
Pearce who first held the property as a reward claim, had 
sunk &' 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. 

A.longside 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 fa.ce, the country becomes 
fractured in all directions. and the fractures are filled 
with siderite. In the face, further veins of .quartz a.ppear 
striking from 300 to 400 east of north. These quart. 
veins carry copper pyrites and some odd splashes of galena. 
The tunnel was here abandoned. 

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 cupriferous quartz exposed in the main cut 
on the creek bank. The only copper veins met 
with were some small ones in the approach. The country 
intersected by the tunnel is clay schist, much crushed and 
fractured. Some ba·nds 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 ill a carbonate or lime, iron, and maglll'Sia . 
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been cut in the creek bank, and show a few quartz veins 
carrying copper pyrites. . 

The tunnel should certainly be continued for another 
100 feet to prove whether the veins of copper·bearing 
quartz exposed by the main face are continuous. So far 
only the width of the formation has been indicated by 
prospecting operations. 

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

In the south·western corner of the northern section, a 
trench one chain long has been cut, and a hole put down 
some 6 feet in the centre of it. The country rock is the clay 
schist in which green patches of sericite oCcur, and which is 
thoroughly impregnated with ankerite. A little quartz is 
present in veins and small lenses. but no copper accom· 
panies it at this spot. 

Near the centre of the southern section, No. 2592, there 
is a short trench upon a quartz outcrop. The surface 
cover is considerable, and only a few irregular masses of 
quartz are visible. There is a small amount of a.nkerite 
and both copper a.nd iron pyrites included in the guartz. 
I noticed also some fragments of included slate, like those 
in the quartz reef on the Mt. Farrell leases. 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 heen cut. It shows the usual alluvial cover 
resting upon a dark-coloured wavy slate. There is some 
quartz in the slate. and on the sides of the trench I saw 
some slate with veins of siderite and a little iron pyrites. 
This may come from the end of the trench now filled in by 
the fallen alluvial from the sides. 

On the eastern bank of the creek, south of this latter 
place, a trench 8 feet long exposes a lode which differs 
from the copper formation in a striking way. The country 
rock is the same clay schist, with green sericitic 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 100 and 120 east of north. The dip is to the 
westward. No copper ore at all has been seen a.t 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 o~e which 
carries t.he met.allic minerals (galena and blende) III 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 ba.nks were some 

'pieces of greenish schist carrying ~eins of quartz and 
carbonates, with iron a.nd copper 'pyntes, but no galena. 

There is little else done on thIS area.. In the bend of 
the river, just south of the boundary-lin,e of Section 259~, 
a trench has been cut in the clay schIst, but no orc IS 

visible. 
The copper ore of the central seetio!!, is in ~t8elf of very 

promising appearance; but th~ quantIty avaIlable cannot 
be estimated cven roughly until Bo~e further prospectl.ng 
work is done, with a view to provmg th~ length. of the 
lode-formation. The amount of are carrymg natIve cop­
per cannot be expected to oe considerable. 

(9)- THE WHITE HAWK DISTRICT. 

(a)-The White Hawk Min •. 

The White Hawk property includes the sections num­
bered 2330-M, 42 acres; 2331 -M, 80 acres; a.nd 2332-111, 47 
acres. All of these are registered in the name of. R. P . 
Symmons. The 80-acre section contains the workmgs. 

At the centre of central block (No. 2331) is the lode, 
which was first located by Tom Farrell, a.nd the sectIOn 
was his reward claim. His original workings have been 
almost complet.ely obliterated by recent prospecting ~pera­
tions. The are outcrops at the foot of a steep htll of 
limestone. 

A short drive has been put in on a. bearing N. 300 'V. 
on the lode. A body of gossan carrying s0l!le 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. . 0 

At this point the lode seemed to dIp east at about 40 , 
and to strike about 300 west of north. However, very httle 
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 bIen de but metal was absent from the south­
ern wall. The or~ gave me the impression of following 
·the joint-planes of the limestone, bu~ no length of lode 
can be said to have been proved. 

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

The ant discovered outcrop of are 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. GaJ.ena is said to have been seen while work 
was proceeding, but I did not find any in the workings. 

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

On tlle steep hill side which forms the western ban~ of 
the White Hawk Creck south of the centre of the sectIOn, 
there are two places where a small amo~nt of galena, . 
associated with zinc-blende, is visible. ,One IS near the top 
of the hill, and carries some coa.rse-grained galena with 
semi-oxidised blende. The strike and dip could not be . 
ascertained. The other occurrence is some 10 feet above 
the creek level, and shows galena following the joint-planes, . 
and dipping east: , . 

The metal appearing here is, in my .opini.on, not con-. 
nected with any other lode 'yet located lD thIS area. 

Near the south boundary~ine 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, anc\ 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 256<?, 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 is ·left. The. 
limestone shows numerous seams of calcite running with 
the bedding-planes, and opening out here and there into . 
lenses from a quarter of an .inch to half an inch wide, and. 
from half to three-quarters of an inch long . . 

The tunnel at 40 feet from the entrance met witli a 
body of semi·oxidised ore. There was some crystalline. 
calcite and a m&SS of gossan carrying galena and cerussite. 
On the sole of the drive this ore looked very well. A 
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winze had been started during my visit to the district, and 
was down 9 feet on ore. !A chamber was cut on the south. 
erll side of the crosscut, and the winze was following the 
ore, which at this place is dipping eastwards. The dip 
vAries, becoming much flatter in the bottom of the winze. 
On both hanging-wall and footwall there is pug · carrying 
fragments of limestone. The OI.'8 consists of gOssaD, carry­
ing bien de and galena in bunches through it, and at the bot­
tom of the winze at the time of my visit there were 2 
inches of clean galena in the gossanous material , which 
was dipping east at 350, The amount of ore was increas­
ing as the workings were carried down, and there appeared 
t.o be signs of the lode increasing in width on the southern 
side of the winze. . 

The adit was continued past this spot, and when I 
visited the mine the work of driving westwards was pro­
ceeding, at a distance of 123 feet from the entrance. 

This tunnel at 80 feet passed through a slide-plane, 
dipping with the country, and carrying fragments of lime­
stone set in a paste of soft, wet, yellow clay. El'ome cavities 
of solution were passed through, similar to those met with 
in the northern tunnel. Where the drive intersected one 
of these, at 103 feet from the adit entrance, a mass of gos­
saDOUS material WAS met with, which carried galena. This 
fragment of are may have been derived from the upper 
pcrtion of the body of ore cut at· 40 feet, and may have 
rolled down the open cavity to its present position. 

Beyond this point the last 20 feet of the tunnel are in 
very dense limestone, in which the bedding-planes are not 
decipherable. but which is traversed by a number of very 
irregular joints. Veins of calcite were present, and in 
them a. little iron pyrites. 

The work done at this end of the section has given very 
inconclusive results. There are two bodies of or~the 
surface gossan. some 85 feet above the tunnel; and the 
ore-body on which the winze is sunk. But the connection 
between the two, if any exists, has not been proved. The 
tunnel was being driven in country which, at the time of. 
my visit, showed no indication of the presence of are. It 
..... ould therefore seem advitable to follow the surface gos­
san down, to try and determine the strike and dip. Until 
more is known about this surface are it appears to be 
inativisable to prospect for it by means of a tunnel. 

On the northern boundary of the section in the creek 
bed a trench has been cut for a 'few feet. The massive 
limestone here contains some crystalline calcite, ' but I 
could see no trace of any lead. ore. . 

. The following assay returns will show that the metallic 
contents vary considerably. This is no doubt o:wing' 

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

Description of Ore. Lead. Silver (pel ton). Zinc. 

------- ------
Mixed luJp)lldes 

per cent. 07_~. dwt". ~. pt'r (·{'IIt. 
..... ... . 41'~ J2 ., 

" 20'S 
008180 " ... "" .... " :W·2 I> 10 h 
Galena (from g08tllao) . ..••. 00·7 11 3 i; 
-a.len. (from roseau) .•••. . .0 ·6 !I 13 U 
G.leolt (from winze) .. ....• 30 · 1 8 H, " O.lena o • • • • • • • • • •• •• 77'2 60 . 1 HI 
aalena :: :: ::::::::::.: ::1 60·61 27 '7 8 
-o.lena 011'6 II> 6 7 " -------

(b)-Ot"er Section. on til. WI,;t. Hawk Cruk. 
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 tbe 
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 MURCHISON SILVER AND LEAD MINING 

COM.PANY, No LIABILITY. 

Th~ company holds one,section, No. 704-11, of 73 acres, 
upon which a considerable amount of prospecting has 
already been done, but hitherto without any successful 
issue. The object of the work done is to pick up the 
southward cont.inuation 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 ~over of vegetation is extremely t~ick at this place, 
and the prospecting work has been consIderably hampered 
by its presence, ... 

A lode is said to have been dIscovered In the rIver bank 
just east. of the crossing. This formation. is s,aid to have 
carried galena in a gangue of quartz and sId.ente. At tI~e, 
time of my visit the river was at first too hIgh ~ 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, butno definite lodes 
have so far been located. Some siderite is visible in dark 
graphitic slate, and with it a little quartz and iron pyrite~ .. 
This spot is a little to the east of the upp~r 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 west,wards on a. 
bearing of 280°. The country penetrated IS a dark­
coloured slate, slightly contorted. The tunnel has been 
carried for a total distance of 107 feet. At 70 feet a 
drive north was put in some 27 feet, and a further cros:r 
cut was driven north-west for 27 feet. The face of thIS. 
crosscut showed massive quartz; 'with a little calcite .and 
pyrites. The quartz contains some chlorite. No galena 
was found in these workings, and they have been aban­
doned. The company, at the time · of my v~sit, was 
exploiting the more ~asterly portiQn of t~e sectIon by a 
low-level tunnel. ThIs starts from the rIver bank at a 
point 17 chains N.N .E. of the corner peg on the rIver 
bank. 

The tunnel is driven west on a bearing of 2700 , and 
had been extended some 160 feet when I visited the pro-· 
perty. There is a dark slate at the approach, an.d then 
for 150 feet the adit is in a pale-coloured clay SChIst, not 
different from the slate except in colour. A few veins of' 
quartz were intersected, carrying some. chlorite and asso­
ciated with calcite. Some of. the vems 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 tunn~l 
with 100 feet of driving, but events have shown t~e~r 
estimate to be much too small. The width' of the felsltl(~ 
rock has not yet been proved at this point, and ~he sur­
face vegetation is too dense to settle the mat,ter. ttll some 
further trenching is done. The lode for whlch the com-

pany is dri~ing is said to be in slate where it was picked 
up on the flver bank. Yet this does not necessarily mean 
that the lode will continue in slate. The feisit.ic rock may 
~arry . the lode if the fracture persists and crosses over 
lOto 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. Rad it been 100 feet 
further t~ the east much mor~ information might have 
been obt&med. The configuratIOn of the country is less 
favourable at this point. Still, a site for the lower-level 
tunel might well have been obtained further west than 
the one selected. 

(1 I)-THE 01'HEH SECTIONS NORTH OF THE MURCHISON 

RIVEH. 

On. the r.emaining secti?ns cha~d on the map accom­
panymg t,hlS 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 LIABJLITY. 

This 'property consists of three sections, viz., 2808-M, 80 
acres (lessee, C, W, Thomas); 2850-M:, 80 acres (lessee, 
C. Thomas); and 2918.", 20 acres (lessee, G. O. Smith). 
~e main porti.on of the leases is situated on typical 

schIstose porphyrOld, but the slate occupies a large area of 
the northern section (2808). 

'Vo~k on the lodes found on these properties has only 
been III 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. 
ar:y of ,.Section 2808 in the bend of a creek, showed 
about 14 inches of banded ore, in which were ',l inches of 
clean steel~grained galena on the hanging.wall side.. The 
metallic minerals occurring with the galena at the surface 
were blende, copper pyrites, and iron pyrites. The gangue . 
minerals were quartz, ankerite, and fluorspar. 

• 
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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 
locat.ed. This shaft was only just started at the time of 
my visit, and some difficulty was experienced in keeping 
it clear of water. There were a few inches of very good 
ore, consisting of galena. and copper pyrites, In the 
bottom of the shaft. The amount of copper pyrites was 
not large, but all the ore I examined carried blebs of it. 

A point has been chosen about 250 feet further down 
the creek from which to ·drive for the lode. Near this 
approach there was a small vein of 8. guartzose character, 
which showed a little galena and blende. ·In cutting a 
magazine at this point, the ore was not found to make 
int.o body of any size. It is probably an olT-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 
the surface. The tunnel was begutJ. in slate, wpich gave 
way within a few feet to a wavy porphyroid. Galena was 
visible her"e and there on part.jog-planes in this rock, which 
deA-rly shows the results of alteration by vein-forming 
sol utions. 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 alTorded. The 
ore at the surface seemed very free from oxid'ltion on the 
whole, but a sample from greater depth is needed for 
comparison. . 

I have been shown since leaving the field some of .the 
ore from the shaft, which contained a considerable pro­
port.ion of fahl-ore. The assays made of samples taken 
from this place gave these returns :-

Sil fer (per tOil). 

0%8. dwt8. 

102 18 
215 0 
201 0 

Lea,1 
(per, cent). 

65'4 
69'5 

The discovery of the fahl-ore here seems an excellent 
sign, and if any quantity of this mineral is commonly ass0-

ciated with the galena of the lode, an are' with a silv .... 
content much above the average will result. The increase 
in the silver content with recent deeper development i. 
notable, for earlier assays of material talIen from tb. 
outcrop are said to have shown only from 21 to 50 018: 

of silver to the ton. 

1 

W hat would appea~ to ?e, in all probability, portions 
of, the sam.e lode as thJS mam one just described outcrop at 
sever~l P010ts on the slopes which rise gradually from the 
the flver towards Mt. Murchison. 

O.~e of. these outcrops is situated within the southern 
sectl~m (2850), and close to the south-eastern corner of 
SectIOn 2808. Very little of the lode was visible at the 
tu~e of ~y visit, and the character of the are seemed 
a lIttle dIfferent from that at the principal workings. It 
was dense ~nd .quartzose, but carrying two bands of 
galena, makll"~g In all. abou~ 6 inches of second-dass are. 
Tren?hes at mtermedlat.e points are necessary to prove 
d~fiDltely 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 
1/ western lode " has been exploited by a trench. The lode 
ru.ns N. 250 W., and is in the same country rock- porphy­
rOld. A trench some 50 feet in length and 8 feet deep has 
been cut. T~e met:a-l Df?curs on a: good. wall as a narrow 
seam 1 to. 2 10ches 10 Width. It IS free from non-metallic 
gangue mmerals, but both iron pyrites and bien de accom­
pany the galena. 

No height of 'backs can be obtained at this point by 
. tunnelling, and it will be probably found more advan­

tageous to carry a trench on the line of the lode as at pre­
sent, and to sink on any good shoot of metal that may 
be met with. . 

In the north-west corner of the south sect ion there is 
some gossanous material on the surface which may be 
derived from this western lode. 

(13)-THE TULLAR SILVER AND LEAD MINING COMPANY 

No LU.BILITY. . , 

The company is engaged in exploiting a lode which has 
been discovere! on Section 2925-)( 80 acres registered 
in the. name of E. Pennefather.' , 
. T~e lode has bee~ exposed by some 30 feet of trench­
lDg 10 ~he creek whIch trav.erses the southern portion of 
the sectIOn. At the surface It appears to be of a composite 
character I consisting of numerous short lenses and bands 
of galena, blende, and iron pyrites, in a zone of altered 
felspar porphyry. The width at the surface is about 15 
feet, and th.e strike, as far as could be ascertained, N. · 80 
W. There IS some good milling ore visible in the trenches, 
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but t.he lode would need some hand-picking, since the OTe 

follows only certain irregular lines. 
A tunnel has been driven, at a. depth of 80 feet below 

this outcrop. in a.n easterly direction, the bearing being 
760. The country rock driven through is for the most 
part 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 ranite, 
felsite diabase, and some rounded fragments OJ lode­
material similar to that foul}d in the lode itself. 

After passing through this old rive'T bed, a reddi.sh ?T 
greenish felspa< porphyry was traversed by the adlt tllI 
a point 210 feet from the entrance was reached. Then 
the lode-formation was encountered. The tunnel was 
continued 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 8. 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 sericitio alteration 
product of the felspar porphyry. Some silica is present, 
especially on the footwall side. Much of this silica is. of 
earlier date than the impregnation by the lead-bearIng 
solutions. 

The footwall country is a 'chloritized felsite, which is 
free from galena, but ribbed with vertical veinlet& 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 ph8.se of the form­
.at.ioll of the siliceotls veinlets so common throughout • the 
dist,rict , and with which no other meta.l1ic 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 minerais present are galena, blende. and 
copper pyrites ; and with the~ there is present ~ ~ittle 
siderite. This latter gangue mmeral, so charactenstlc of 
the field generally, is present in appreciable amounts only 
where the larger pockets of ore are foun~. Th~. z<!oe of 
country which has been altered by the velD-fo~I?~g 8O~u­

. tions is notable for the development of serlcltlc mica 
rather than tbe carbonate 'minerals. . 

The galena and other metanic ores are found in bunches 
. alid pockets. and along all the cross-hea.ds in this com· . 
pound lode-forma.tion. The zone which carries the most 

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

With 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 ha.s been carried another 100 feet 
northwards, but the dJ'iving has been continued a little 
to the west in the central and softer portion of t.be 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 long one, in order to obtain 

. any considerable height of backs. A survey made by the 
company shows tha.t, with 925 feet of driving some 320 
feet of backs are obtainable. • 

The following are the results of assays made from are 
from this mine since 6th January. 1908: -

~lIvf'r (fk'r ton). 
ou. dWb;. gMi. 

13 4 14 
32 0 6 . 
47 17 3 

305 16 0 
222 10 0 
429 18 16 

I .. ad 
(!wr (·ent.). 

77-1 
77·6 
73·0 
77-6 
74: 7 
74"5 

The latt-er three samples contained fahl-ore. The varia.­
tion in the silver content in the others is perh8.ps due to 
the proximity to the surface. Much water was encountered 
durin~ the driving, when the lode-formation was met, and 
the Clrculation of surface waters may ca.use 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 

'line 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 

J 
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of lode. As' already sta.ted.. some further intermediate 
trenches are required before these different outcrops can 
be regarded with certa.inty 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 ma.p to 
bend away a little towa.rds the east; but it is to be remem­
bered tha.t t he 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 a.n 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 t he walls. With the galena are it.s 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, a.nd 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 shying disseminated galena.,. 
blende. a.nd iron pyrites over a lode 18 inches wide in 
the quartz-porphyry. This spot is 875 feet above the 
river. 

Further up the hill still, and 960 feet above the river, 
there is in the creek a greenish lode some 8 inches wide, 
carrying pyrites and galena. 

The south-western portion of the 'Southern section con­
tains two occurrences of ore, which have had ' a ' little 
trenchin~ done on them. The western occurrence shows 
iron pyntes, blende, and galena, in a green lode-matter 
resulting from the alteration of the felspar-porphyry, 
which is here schistose. 

South-east of this occurrence is a somewhat similar one. 
The trench shows a greenish quartzose lode, of which the 
bearing is about N. 350 W . The lode carries galena, 
bien de, a.nd pyrites. The country is the massive type of 
lelspar porphyry. 

The l.odes on . this section are well worth further­
brospectmg, espeCially the eastern one, which I think to 
e p,~obably the ~outhward continuation ' of the U main 

lode. on Thomas Blocks. The prospec\in now bei 
ca~rled out on the latter property will no gdoubt af!on~ 
;a uable mformatIon, which will be of benefit to t~ 
w':~r:~I~I~sf:~t;n~ o~ t:is lod~. The surface configuratio: 
of short adits. 0 e e wor ed at several levels by means 

(15)-THE SF.CTIONS IN THE &-rERLING RIVER VALLEY. 

. To the wes~ of the Thomas' Blocks and Donoghue's sec­
tlOn~ are a hne of sectic;>Ds situated on the low round 
leadmg down to the Sterhng River. These section~num­
hered 2861-.... 20 acres; 2837· ... 80 acres ; and 2862·", 68 
acres-stand In the names of J. H. Finlay and MD' hue. . onog-

b Th~ wes~rn portion of the area. consists mainly of slate 
ut· m ,,:"hlch thore are some parallel narrow bands oi 

~rphyrold. The outcrops are few, and I could not deter­
mI.ne whether the porphyroid .was intrusive or whether 
thm sbee.ts of lava were interbedded with the slates. 
T~ere IS a long quartz reef traceable right through these 

.ehct.ons from end to end, which has a trend slightly to 
t e east of north. 

The on~y work done on these sections has been carried 
out on thiS quartz body. 

The ?utcrop of quartz has been cut through by a trench 
~~:7~~~t J~6st south of the b~undary-line, between Sections 

. 2. The quartz IS some 15 feet across at this 
pOInt, a~d has a westerly dip. There is a little iron pyrites 
present 1~ the quartz, and with it some copper p rites On 
th~ .hangIng-wall side of the reef in the slate Yther~ is a 
v.em of gal~na half an inch in width; and on the footwall 
~lde there IS a gossanous admixture of quartz limonite and 
Iron carbonate carrying a little galena. 
th An assay of the ore from this spot is said to have shown 

e presence of 11 ozs. of silver to the ton 
. A few. chains to the northward the ~ua'rtz shows only 
Iron pyrItes, and no trace of lead ore . 
tit Fo~lowing the outcrop .northward i't disappears under 

e utton-grass, but agam reappears in the sa.me line. 
~me tre~ches have been cut acr088 it in Section 2861 and 
Ju~t ?utslde- ~he northern boundary of this section ' but 
on y tron pyntes was found in the quartz. ' 
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This quartz reef seems, therefore, barren, as far as 
alena contents go and to resemble in many wa.ys the 

~ua.rtz reef in · the Mt. Farrell sections. The one spot at 
which the galena. has been found appea~s ~o me ?- place 
where a. later fracturing has in pa.rt comclde~ wIth the 
original fracture, enabling the galena. to ~e mtroduced 
alongside the quartz. 

(16)- 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. 28~O-II, 80 acres, 
registered in the Dame of C. A. J. Colhns; and No. 
2911-M, 79 acres, in the name of C. Th?mas. 

The former of t.hese, No. 2830, ca.rnes only o.ne trench 
in the centre of the section. The rock expose,d IS porl;lhy­
raid. impregnated with galena, blende, a:nd tron. pyntes. 
Too ' little work has been done to form any estImate of 
the value of the lode. . 

On Section 2911 there is a little work ?one on the 
north-western corner, high on the slopes of Little ~arrell. 
In the crushed conglomerate, 500 feet ab~ve the pverJ a 
small body of quartz has been disclosed, whlch carnes some 
very coarse clean copper pyrites.. . The ?ulk. of are 

roved is so far very small, but It IS S? nch In copper 
~yrites that further work at the spot might well be car-
ried on. . h 

A little higher up the hill there is some masslVe aema.­
tite, which merges gradually into the crushe~ conglo~erate, 
which it has in part quite repl~c~d. ~ did n?t see ~ny 
sign of any copper ores i.n a.SSOcl~tlon WIth th~ l~on OXIde. 

On Fection 2921-M, 37 acres, In the name, o~ E. Godl.d­
smith no work at all has been done, and nQ lpde. IS-, . 
covered. '. ';"' . 

To the east of Donoghue's sections lies an BO-.acre sectIOn, 
No. 2940, standing in the name of H. J .. ,Kelly. .The 
country rock is massive quartz po.rphyry . o.n. ~):J.e ,w.e~ter: 
side, and this merges into a; medl:um-gJ;"a\~e4", gJ:"mte a 
the east. ' r. 'I .... ' "' Ii ; ' , ' 

A trench has been cut in the granitic .rock,. and eI~ses 
a green; altered zone, .which carries some l~on pyrites. 
. The same zone has been cut 'by a tr~nch a lIttle further 
north. outside the section, ' and some .vems of <Jua~tz, .carryi 
iog iron pyrites, are exposed, I 'saw no mdlcatton a 
galena. in this a·rea. 

) 

(17)-THE SECTIONS ON THE NORTHERN SLOPES OF 

MT. MURCHISON. 

J 

(a)-The Two 40-acre Sections, 2865 and 2866. ' 
These two sections are registered in the names of R. P. 

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

through the section, a small excavation has been made in 
the outcrop of a lead lode. The country rock is gran. 
itic but the galena occurs in a remarkable gangue of 
quartz, barytes, calcite, and actinolite. Reference has 
been made to this lode type in an earlier portion of this 
report.* Some coarse cubical galena was visible at the 
top of the cut, but the lode seems to pinch towards the 
bott:om of t~e excavation, and the galena is largely replaced 
by Iron pyrItes. These workings are 1000 feet above the 
Murchison River. 

On the adjoining section, 2B66, a shot has been put in 
the. rock over th~ .track in the northern portion of the 
sectIOn. A chlontlzed lode-stuff is exposed, carrying a 
few splashes of copper pyrites. This ore resembles the 
copper are visible at several points on the Osborne Blocks 
and other sections situated along the Murchison River. 

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

(b)-The Two 80-acre Sections, 3070 and 3071. 

These two sections, known as the "Sterling " sections 
a.re registered in the name of W. Woolven. They ar~ 
Situated on the northern slopes of Mt. Murchison and 
in altitUde from 1300 feet above the river on the no;thern 
boundary, to. 1440 feet on the ea.s~rn boundary of the 
southern sectlOn. The country rock 18 on the eastern side 
massive! uncrushed felapar 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 oelow to cut the lode. The tun­
nel rUDS for 40 feet on a bearing of 1240 and cuis the 
body of hematite, but does Dot penetrate' it. . On the 
exposed face I saw. a. li~tle copper carbonate and copper 
SUlphate. Galena IS saId to have been seen while the 
tunnel ·was being driven, but I could not find any trace 

• See p. 4U. 

j 
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<>f it remain mg. It is said that the black gossanous 
material on the border of the mass contains native copper. 
No specimen which I examined carried the mineral. The 
country rock is porphyroid. 

All the ironstone seen was apparently well above the 
water-level, and the workings are consequently too shal­
low t,o give a.n 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. lt 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)- Th e lJaryt .. Lode, 

Eituated 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 lMst 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 flecked throughout with ' minute specks of galena. 

Several prospectors enquired of me whether the ~arytes 
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 ol the 
type mentioned. If any such cases exist they are unknown 
to me. 

lt is true that in the case of barytic lead-veins* the pro­
gress of weathering may after a long interval of time pro­
duce a gossan relatively rich in barytes. This is because 
of the insolubility of barytes, But in the present c .... 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 m&nufacture of paint &8 a substitute 
for white lead or zinc oxide, and to a. less degree for 

~ De8clibed 011 p. 49 of thl(report. 

J J J J 

wei~hdhg , 'paper d f barlUm. a.n or the ~reparation of the oxide of 

t~ FOb" such ,purpo~es it is . necessary to, first of an , free 
e aryte~ from ltS aSSOCIated impurities In this case 

no great difficulty would be encountel'ed' for 
the small galena content I d'd t bJ 

, apart from 
mineral t ,l no 0 serve any other 
" .f presen , .and the purity of the colour ind,'c-!es 
ltoS reedoll} from Iron. no 

The price fluctuates slightl b t th 
the crude product d I ' dY' u e average value for 

k 
' e Ivere at a grinding '11 b 

ree oned at between 16 and 20 h'll' -mi ,may e 
When finished for the market s t~ ln~ perl short ton, 

much &8 £4 per ton: ,e mmera IS worth as 

Until bette f Tt' f doubt if the v:luac1 I les o~ the t:anspor.t are available, I 
exploitation of t~eO~o~:' mmeral IS suffiCIent to justify the 

(18)-THE EASTERN ~"ECTIONS ' ON THE MURCHISON HIVER. 

(a)-Tlte Sectiol/ s !mown as ,j Th 0 b C e. S orn.e opper 
Blocks." 

The track which follows the north b 
chison River towards the th ern ank of the Mur­
sections of h ' h 1 sou -east traverses a number of 
are N~. 21;4-~ ~On y tw~ are at present taken up. These 

'~hich stand in the n:::
8 ~f ~.dzil:~-H, 80 acres- both of 

tlon of both these sections consi a en. .·The gre~ter por­
itized quartz felsite but th sts at lthe surface of chlor­
upon the borders or' each sectfon~ong omerate encroaches 

On the northern side of the ' Section 2144 th' . Tlver, near the centre of 
. ,ere 18 a maSSIVe outcrop f h . 

~~~~':n~e:n g;~;r~~,~~::~ hi:" ~;en! byo "i!i:::;~!~~~, ~~~ 
hood of the hematite. . e ImmedIate nelgH.bour-

A few distinct quartz v . b 
carry both iron and ems ar~ to e seen, a.nd these 
actual veins th copper pyrltes; and besides these 
nated with 'iro: :~e;~ quartz-fel~ite is irregularly iT!l.preg­
Very little prospectingOPl:: l,'yr1te~ and a little galena, 
which cert&inly merits further' ::~nt?ne o~ this outcrop, 
of a few yards each have been cu;o~~ wtho approaches 
north-west &8 if to t th om e west and 
case has the work b::n cae ~ed;tite body j but in neither 
infonnation. . Trie ar enough to afford much 

Below thi~ point, on 
shows an impregnation 

the track, the quartz felsite 
WIth copper pyrites . 

again 

J 
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This section seems well worthy of more work being car· 
ried out upon it. Very little has ever be~n attempted, 
and the vegetation is so thick that prospectmg cannot be 
carried out without trenching . 
. In the adjoining section (2145) at the southern comer 

of the portion which lies on the northern sIde of the ~ur. 
chison River and right on the water's edge, there IS a 
further outc~op of metal. A rone of ,the quartz fel~ite 
about 30 feet in width is impregnated wIth c?pper pyntes 
and bornite. The occurrence has had very lIttle done on 
it and the surface only has been exposed here and there. 
A's far. as I could sec, there are no definite walls to the 
deposit. Some joint-planes are visible, hut these seem of 
later date than the impregnation with 'metal, for the ore 
does not follow the divisional planes at al!. 

This formation should certainly be vigorously pros-
pected. . . 

A very similar o~currence of q,!artz. fel~Ite 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 
surf ace has been broken from the outcrop. 

On the southern side of the river, and in Section 2145, 
some further workings are situated. So~e 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 .s~ows a few colou~ 
of iron pyrites and hematIte along lOlDt-pla~es, a;nd In 
thin seams in the rock. The prospects at thIS pomt do 
not seem very encouraging. 

(b)-Foy'. Lode. 

During my visit to the field a discovery was made by 
R. Fay of a lode crossing the Murchison River in the 
north-western corner of Section No .. 24-11. 

There are two distinct veins on the ' eastern side of the 
river, sepa.rated by a distance of 5 feet: The ~astern one 
carries some good coarse galena associated WIth. blende, 
iron pyrites, and copper pyrites in a gangue, which. is 
mainly silica. A few fragments of bleached and .kaohn­
ized country rock are included in the lo~e. ThIS vein 
is about 8 inches wide where it was first pIcked up, at a. 
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height of 25 feet! a~ve the river, and widens to a foot 
or more at the water's edge. 

The e .. tern wall: (footwall) is the green quartz-felsite 
which has been sericitized. The hanging-wall is impreg­
nated with very finely divided galena and thin veinlets 
of quartz and pyrites. The dip is towards the 
west, at about 750 ; and the strike, measured across 
the river to the outcrop on the other side, is N. 
210 W_ 

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

Traced beyond the intersection the ore becomes once 
more hard and dense,. and narrows down to a width of 6 
inches. 

The pinching of the lode may be only a local feature, 
'but the prospectors will 'prohably find it more profitable 
-to exploit, first of all, the main vein on the eastern bank 
of the river. AB a preliminary to future operations, I 
:should advise trenching on the eastern bank. 

The lode being known to persist on the western bank, 
it should be eventually followed there; and the exploita­
tion at this P9int will be easy, since the bank rises almost 
precipitously from the river. . 

The brecciated character of the lode-stuff indicates the 
fact that the lode is the result of the filling of ' a well­
defined fissure, rathe'r than an impregnation of the country 
rock.' 

(~)-Il ittson'. IV orkings. 

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

The track follows the river bank, and no striking differ- · 
enca is noticeable ~tween the country rock here and that 
further north until a belt of crushed 'conglomerate ,is met 
with. similar to that which forms the western slopes of 
Little Farrell, in Section 2911. 

) 
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Beyond this the igneous rocks occur &$ain, and in them 
the old workings of H. E. Kittson are s.tuated. Th. IOC· 
tion, No. 2829-M, 80 acres, is now registered in the name 
of L. Jolly. 

The workings are in the northern portion of the section, 
and on the south side of the river close to the cage. 

Close to the landing-place of the cage, and only just above 
the river level an excavation has been made in the steep 
bank, which ~hows a band of quartz porphyry impreg­
nated with iron pyrites, copper Py:ri~1 native bis?1,:,th, 
and a complex mineral tenned hlliamte. Some oXldlsed 
copper ores are also present. Som~ very ~ich silver ,oree Are 
said to have been derived from thIS locahty; but In what 
form the silver existed I cannot say. The veins seemed 
to run in all directions, and all the mineral exposed was 
much weathered and discoloured by limonite. 

About 150 feet to the south-east; and 80 feet above the 
river, another zone is opened up, some 20 fee~ wi~eJ and 
through it a number of small veins run. The velDe are 
vertical, but their strike is very variable. The;se veins 
carry a little iron and copper pyrites, together Wlth lOme 
speCular it',)n ore. 

Below this outcrop, and 30 feet above the river, a tun­
nel was started in granite, but abandoned when 16 feet of 
driving had been done. 

The mouth of the tunnel shows a greenish altered zone 
in the granite, which appears to dip northwards. If the 
work is persevered with, this tunnel should prove the lode­
formation in depth. The surface workings are too much 
affected by weathering to give much information at 
the present time. I could find no sign on th~ surface of 
a main fimmre, 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 ~igns of any recent attempt 
to prove the property. 

(19)- THE SECTIONS ON THE PJ:EKAN RIVER. 

The track to Rosehery from Mt. Farrell follows tho Pi.­
mAn River round the base of Mt. Black, and from the 
Murchison River on the western side of the Mt. Farrell 
township to· the railway bridge over the Piema.n the 
country rook traversed i. wholly tho .fel.p.~ porphyry. 

The'river alluvial overlap. tho baae of the h.gher gronn~, 
and tbe present river has cut its way down tnrough thts 
grave1. 

The feJspar porphyry is very similar in appearance to 
the corresponding rocks further east. It is on the whole 
schistoee, but the degree of schistosity varies between wide 
limits. 

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

Only one section on the area is at present taken up, viz., 
No. 2382, 40 acres, which is reghtered in the names of 
G. A. Gabbedy and W. M. Black. It i. on this property 
that the mine known M the Langdon is situated. 

The lode was first discovered at the point where Innes' 
track croues it by a prospecting party, who worked norlh­
ward. from Roaehery along the felapar porphyry helt. It 
exhibits a marked peculiarity of structure, in that the 
strike is due east-and-west. The dip is northward. 

A tunnel has been driven southwards from a point 30 
feet helow the outcrop. The bearing is 1470, and at 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 bad so materially 
decr~ased in depth that it was thought the lode was still 
ahead. 

I am informed that the upper portion of the workings 
produced some vcry good galena, of which about 40 tons 
was taken to the smelters. At the time of my visit all 
thia material had been stoped out right to the surface. 
A fow 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 toe drive shows that . 
the ' ore-body \bas pinched to a width of ~nly a fe.w inches, 
and, in fact, can hardly be traced at the mtersectlOn of the 
drive and tunnel. About 10 feet from the end of the 
drive there are 6 inches of are, consisting of coarse galena 
mingled with resin blende. But on the whole the galena 
seems to have given place to resin and ruby blende. 

The contraction of the ore-body and the impoverishment 
in the lead content have no doubt led to the abandonment 
of active work, and the mine has been idle for 12 months. 

It is regrettable that while work was in pr?gress no 
winze ·was put down on the lode to prospect It lD depth. 
The pinching of the lode may he only a local feature, and 
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after such a promlsmg outcrop it is 8. pity not to -carry 
the work down beyond the very shallow-level tunnel. 

There have been several trenches cut on the western 
continuation of the lode outcrop, but they show only zinc­
bIen de with traces of galena in veins through a mineral­
ized zone. These trenches extend to the western bound­
ary of the section, and have not indicated sufficient values 
to justify further prospecting at a depth. 

The country rock is' a felspar porphyry, which is slightly 
altered near the lodes, probably by the development of 
sericite. Numerous veinlets of silica are to be seen in the 
country rock near the lode, and these veinlet& seem to 
have a tendency to run in an east-and-west direction. The 
country rock is also indurated here and there by an inti­
mate impregnation by silica, till it resembles a chert. 

Higher up the hillside, some 250 feet along the track, 
there is a little work done on a gosaanous capping. A 
few shots have been put in, and a complex lode-formation 
is disclosed. It is 6 or 7 feet in width, and carries a 

. number of small veins up to 3 inches in width of zinc­
blende, and very occasional splashes of galena. The blende 
has by weathering acquired a coating of limonite, but the 
undecomposed material is dull yellow, and has been mis­
t.a.ken 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 trenc·bing on the adjoining section, 
2524, now vacant. 

In one of the trenches below the track on the eastern· 
boundary a small vein, some 4 to 6 inches in width, is 
exposed. It strike. N. 550 W., and dips to the north­
east at from 800 to 850 . The lode contents are blende 
and a little galena in a band of silicified felspar porphyry. 

A trench running a little east of north has been put 
down to cut the continuation of this lode, but without 
success. , 

There is also some trenching on the line of the Langdon 
lode, and in one trench a lode a foot wide, carrying BOme 
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 thia section seem 
to carry blende rather than galena, and work in the area 
has been altogether abandoned. 

) 1 ) J 

VII.-CONCLUSION. 
Summing up, the writer may express the opinion that 

there is a well-assured future before the central area of 
the MI .. Farrell mining field. 

The centre of future operations will, as far as can yet 
be foretold, be located round the North Mt. Farrell and 
M.ackintosh lea.ses. 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 pr ..... nt 
p~actically u~to~ch?d. Yet the ore proved at the surface 
gIves every mdlcatlOn of permanency in depth, and the 
length of the lode compares favourably with that of the 
lodes on any other lease in the field. 
Th~ ore-bodies on the two above mentioned properties 

contam & bulk of second-grade ore which will with effi­
cient milling plants, ensure profitable returns for several 
years at leut . 
~d there are several other properties to the southward 

which can show.a fair amount of milling ore. No ono of 
theae! taken by ltself, can yet be said to have j1!stified 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 secon'd-cl&8B 
ore. The returns from this second-class ore would at all 
events ~i8t financially towards the development of the 
properties:; and during the mining of the second-class ore 
the C:ODtrib~ting mines might well improve, or show an 
ever-lDCrO&8lng bulk of the milling ore. 

The ~nden~ has b~n thus far for the management of 
thoae JOlnN which are In the earlier stages of development 
to expect hi(!hly payable lodes ol first-clase ore, rather than 
lodes of which the greater proportion, at least, is second­
class ore. This being so, the work of development baa in 
some cases been abandoned at once where first-cl&88- metal 
is .not encquntered. The lessons taught by the develop­
ment of the North Mt. Farren Mine ohould be remem­
bered; for n~t only does the o~ ... bOdy vary very consider_ 
ably from point to pOInt, but In one cue the main lode 
(No.3 lode) was passed through without being recogniaed. 

The attitude &88umed with regard to the preaence of 
.6~l&ll ore has resulted in undue prominence being 
glven .to the assay returno from picked apecimeno of ore. 
Few, I' any, assays of samples properly taken are obtain­
able; and the value of a.ays of specimens is, of coune, 

1 
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purely qualitative. The presence of fahl·ore with the· 
galena, will, in the majority of ce.ses, 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 he regarded as certain until the 
lodes are opened up more extensively. 

The southern end of the field is undoubtedly expanding, 
and much will depend upon tbe work of the next few 
months on the Tul1ah Mine and Thomas' Blocks. Every 
sliccessful development on these properties will stimulate 
further prospecting in this direction. 

The northern end of the field has been seriously 
hampered by the difficulti .. 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 le,..e 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·1ine of the 
central and northern part of the field, the strike-line of 
which has been bent a little to the eastward by the dis­
turbance which produced the fault that traverses Section 
No. 2796. 

The area on the Murchison River, eastward of the gorge 
cut Uuough Mt. Farrell, is well worthy of more systematic 
prospecting. The recent discovery of a lead lode in that 
district should assist in I\timulatiog 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 different capa.cities, interested in the field. The num­
ber of these to whom I am indebted is 80 large that I 
trust I may be permitted to make this general acknow­
lecigment of thanks. 

L. K. WARD, 
Assistant. Government Geologist. 

Laullceston, 15th February, 1908. 
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Number of 
Section. 

2330-" 
23S1-H 
2382-11 
3367-11 
33Il8-lI 
3869-" 

2692-" 
2698-.. 
2058-.. 

KEY TO PLATE II. 

Tilt Mineral Sectiultl now taken. up. 

Acre!". ' 
I 

- 1- ------- -
W BITE HA WK DISTRICT. 

42 ~ 
:~ SR. P. Syrnmoll!. (Tho White Hawk.) 

72 J 
"0 R. P. Synnlloll,! und C. H. LYllch. 
37 

To AUA N oaTH OJ' M T. F ARIlU.L. 

I ~ !fJ. McPhee. (The TulliOardine.) 

TH. AaaA ON THE 'VBSTERN SLOP)!!:S OJ' Mr. FARRELL. 

2873-.. 
2892-.. 
2796-" 
2909-11 
2901>-.. 
2397-11 
282().." 
2983-11 
8010-" 
3228-93" 
3221-9311 
4116-9311 
3262-93M 
1867-93 .. 
2351-H 
)1722-11 
IIJ74-11 
292-w 
82-,.. 

2409-9311 
2410-98)( 
2656-w 
2811>-)( 
198()." 

·3263-9311 
1286-11 
1071>-.. 

2777-.. 

80 C. R. Lynch . . 
40 G. E. Butit'r. 
8'1 G. K Butlpr. (Formerly Metropolita.n.) 
80 W. Innes. 
80 J. Geddes. 
70 E. Goldsmith. ~ 
80 A. R. Gold8mith., (Farrell Block!!. ) 
80 A. E. Goldsmith. 
80 D. Powell. 

: t Mw:intosh Coppcr& Gold MiningCo., N.L 
68 ) 

~ I 
75 
40 ~North l\ft. FurrcU Mining Co., N.I ... 

~ I 
4 J 

80 
~ Mt. Fa.rrell Mining Co., N.L. 80 

10 
80 
8" 

M. L. Maconnocbie. 

80 
5 

l (Form~rJy ~nt",l Farrell.) 
f Murchison River Mining Association, N.L. 

79 E. T. Midwood (Murchison Extended). 
(Formerly North Murchitllon.) 

H. J. K.lly. 
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Number or 
8ftclion. 

2891." 
2981-111 

704-B.1 

2945-M 
2946-M 

• 

Acres. 

40 
75 
73 

40 
40 

J 

• 

M. J. Thornton. 
C. H. F. Shettrll. 

I.e ..... 

!)outh Murchison Silver-Lead Mining Co" 
N.L. 

t R. Gret'n and A. King. 

THE SECTIONe SoUTH 01' TBB MUROHIIliON RlVD. 

2fi21-M 
2830-&1 
2911-M. 
28Q8-M 
285Q..>< 
2918->< 
2925->< 

2863-.. 
2864-1( 
2861-111 
2831-111 
2862-" 
·2940-. 
31 ,71-)( 
3070-x 
2865-" 
2866->< 

97 E. Goldsmith. 
80 C. A. J . Collin •. 
79 C. Thom ... 
80 C. W. Tborn.s'l 
80 C. Thomas. (Tbom .. ' Blocks.) . 
20 G. O. Smith. 
80 · E. P.nnefiltber. (Tullah Silver-Lead 

80 
80 
20 
80 
68 
80 
80 
80 
40 
40 

Mining Co., N.L.) 

1M. Donoghup.. 

}J. H: Finlay and M. Dono,:hue. 

H. J. Kelly. 

t w. Woolven. (Formerly Sterling.) 

t R. 1'. Symmons and J. J. Rice. 

EAUBRN 8.onON8 ON TBa MUBOBIIION RIV&a. 

2144·" I 80 II C 2145-.. 80 ( . Madden. 
2829-_ 80 L. Jolly. 

2882->< 

• 

SBOTIONS ON I'D PulUN RIVD. 

I
I 40 I w. M. Bl""k and G. 

(Formerly J.angdon.) 
A. Gabbed)". 
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