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REPORT ON THE ZEEHAK SILVER-LEAD MINING 

FIELD. 

[With Map and Two Plates.] 

SIR. 
Zeehan, 10th April, 1904. 

I HAVE the honour to forward you the following report 
on the Zeehan Silver-lead Mining Field. In accordance 
with your instructions, I have made a geological sketch­
plan of the principal portion of the field, and have marked 
thereon the approximate position of most of the lodes which 
have been worked, as well as the gen~ral gEological and 
topographical features of the country. The area included 
in this plan is not, howe vcr, sufficiently large to enable much 
to be learned from it as to the strudural geology of the 
dish·iet. Since finishing the plan I have learned more about 
this S'Ubjed by €oxamining tb e mrrounding country. and have 
been able to arrive at certain conclusiom which are of 
scientifie interest, and may al ,o, I hope-. eventually prove­
to be of eon, ide-rable econol~ic importance. 1 have also 
made a careful study of the lodes, and have ventured to 
make certain deducbom from the observed facts, concern· 
ing the origin of the ores and the formation of the rich 
shoots which have from time to time been discovered on 
the field. 

GENERAL GEOLOGY. 

An aecount of the general geology of the Zeehan mmmg 
field must begin with a description of the geological struc· 
ture of Mount Zeehan itseli. The mountain lies directly 
south of the town of Zeehan. and is distant a little more 
than three miles in a direct line from the p )st·office. 
Plate I. . Fig. 1, gives an ideal Section throU'gh th~moull' 
tain on an appro.ximate be~ring 45 0 west of north. The sec­
tion commences at the Litlie Henly River to the SQuth·\Veo;t 
of MountZeehall. Here we have whitesandstonescontailling 
innumerable casts of some organic substance, probably 
fucus or kelp, &h'iking north.westerly, and dipping to the 
south·west a.t an angle of about 600. For wnnt of arfother 
namB, I have been cnlling the rocks in which these casts 
occur "fucoid sandstones. " This name must, however, be 
regarded as provisional only. It is quite possible that sub· 
sequent research may show that tho casts have a 
difforent ol'lgm. They are known III several other 
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localities on the W est Coa,t, notably at B ell Mount, in 
Middlesex, where the rock is known as " pipestem," 
owing to the resemblance of the fucoid ca,ts to the 
stem of a clay pipe, The 8ection €exposed here is a 
remarkably good one, and the fucoid ,andstone is seen 
lying perfectly conformably on the conglomerates, as shown 
in Plate 1. Going north-east from the Little H enty towards 
Mount Zgehan, we pass over a fine section of the }Iount 
Zeehan conglomerate formation, The strata are regularly 
bedded, anel dip consistently to the south-west. The for­
mation consists of coarse to fine-grain ed conglomerates of a 
characteristic red colour, which graduate into grits and 
sandstones, The material is almost wholly silicious, the 
pebbles being composed of quartzite and the cement being 
silica, stained r eel with iron oxide, The rock is often 
excessively hard, and " 'hen broken the planes of fra cture. 
pass indifferently through both pebbles anel cement. This 
is a true pudding-stone. Other l:..yers are not so hard, 
and the pebbles may easi ly be se.parated from t.he enclos ing 
cement. There is often :t distinct cl c·avage and a certain 
amount of schistosity in other d irections than those of the 
plan es of sedimentation, showing that the rock has under­
gone e-normous pressure. Th e western slope of ;'\Iount 
Zeehan is heavily timl)2red, and could not be properly 
examined , A good view of the mountain, however. may 
be had from the north-west. and th" general direction of 
the planes of stratification are- seen to be approximately 
as shown in the section. F,'o m Mount Zeehan the plane 
of sedions pas;-es along the cr, st of a curious spur running 
out to the north-eas t from the, mountain. The north­
eastern end lies to the north of the Oceana Mine'. and is 
known as the North Oceana hill. Th is is almost all con­
glomerate, but is dipping in the oppo,ite direction to the 
conglomerates on Mount Ze~han. It is evident. therefor~, 
that we have to deal \"itb a g rea t anticlinal fold. th e axis 
of whi ch appears to pa"" a little to the north-east of 
Mount Zeehan. The strike of this anticlinal axis must be 
approximately 450 we"t of north at this point. Tlle pres­
ence of tho anticline is confirmed by the r e-app2arance of the 
fucoid sandstones on the eastern slopes of the North Oceana 
Hill. The rock is of preci,ely the same nature, and con­
tains the sam~ fossils. as the rock on the other sid~ of 
Mount Zeehan, The latter dips to the south-west and the 
form er to the north-east, while both are lying conformably 
on t·h e red conglomerates, There can, th!lrefore, be no rea­
sona.bl!l doubt that these two outcrops once formed a, con­
tinuous bed overlying the conglomerate, and that they owe 
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their present posItIOns to a great disturbance which has 
crumpled the whole series, and formed the magnificent 
corrugation represe·nted in the section. 

The country to the east of the fucoid sandston e consists 
of the fossiliferous limestones, slat, s, and sandstones which 
form the general country-rock of the eastern portion of the 
Zeehan mineral field. They lie conformably upon, and are 
therefore younger , than th e fucoid sand stones. In 1895 
Mr. A. Montgomery. late Government Geologist, sent to 
Mr. R. Etheridge, JUII., Curator of the Au~tralian Museum, 
Sydney. a collection of fossils from the Ze~han and Heazle­
wood mineral fields. Mr. Etheridge's paper describing 
these fossils was published in the Secretary for Mines' 
Report in 1896, and also in the Proceedings of the Royal 
Society of Tasmania. in 1896. R eferring to th e age of the 
formation. Mr. Etheridge state,: "The species detailed 
in the foregoing paper present both a Lower and an Upper 
Silurian facies, but with a preponderating tendency to­
wards the latter. I think it not impossible that they repre­
sent a series of beds, homotaxialI:<- equivalent to the lower 
portion of the Upper Silurian. " It is usual to find beds of 
conglomerate at the base of all the larger stratigraphical 
divisions. It would appear likely. therefore.. that the 
Mount Zeehan conglom erates represent the base of the 
Upper Silurian formation. 

Fig. 2 r epresents a section ahout half a mile to the south­
east of Mount Ze-ehan, the plane of section being-as in 
Fig. J-at right angl es to the anticlinal axis. The section 
through l\lount Zeehan is Shm\'ll in outlin e in the back­
groun e! . so that th e relative pos itions of the strata can be 
readily compared. It. will b e seen that in both sections we 
have th~ same series of strata ; i.e .. counting from the 
north-east we have (1) limestone. (2) slates and sandstone, 
(3) limestone, (4) fucoid sandstone. (5) conglomerate. These 
strata do not, however, run continuously between the two 
planes of section. This is best seen at the Oceana Mine, 
where the limestone of the Oceana flat butts up against 
the conglomerates of the North Oceana Hill. It. is evident 
that we have h~re to deal with a great fault, which has 
heaved the country south of the North Oceana Hill to the 
westward, and has brought the fucoid sandstoJles and lime­
stones into juxtaposition with the conglomerates. This 
fault probably shikes about 600 east of north. and follows 
approximately the course of the Oceana Creek at the 
head of the flat. An examination of the country farther 
south reveals the presence of other parallel faults of 
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smaller magnitude. The heave of these is sometimes to 
the east and sometimes to the west, but on the whole the 
easterly heave seems to preponderate, so that at Argenton 
the fucoid sandstones are about in the same position as 
they would have occupied had there been no faults between 
this point and the Korth Oceana Hill. 

About a mile to the south of Argenton, as may be seen 
by consulting the sketch-map of the West Coast published 
by the Mines Department, the Little Henty River crosses 
the railway line, and takes a course of neaTly due west to 
the south of Mount Zeehan. The conglomerate ridge, of 
which Fig. 2, Plate I., gives a section, continu€13 in a south.­
easterly direction as far as the Little Henty, and the river 
flows around the end of the spur. The conglomerate for­
mation also ends abruptly at this point. and butts on to 
slate. There appears to have been another great fault 
here, which has thrown the conglomerate country to the 
east, for it outcrops again on the high hills to the east 
of the railway. The conglomerate country outcrops again 
at Mount Profe~or, eight miles further south, and from 
a distance this mountain appears to have exactly the same 
structure as Mount Zeehan. It would be a most interest­
ing and valuable piece of work to run out all of this coun­
try between Mount Zeehan and Mount Professor, but the 
time at my disposal did not permit of my attempting it. 
It seems certa.in that. one of the main anticlinal axes of 
the West Coast passes through this country. 

We have so far followed the conglomerates from Mount 
Zeehan in a southerly direction to Mount Professor; but 
we have still to deal with their extension in the' opposite 
direction. W ~ have s~en that Mount Zeehan lies approxi­
mately on the axis of a great anticline, the strata dipping 
away in opposite directions on either side of the mountain. 
Examination of the country to the north-west of Mount 
Zeehan brings another interesting fact to light. It b&­
comoo apparent that ~Iount Zeehan lies in or close to the 
axial plane of another disturbance. If we follow the con­
glomerates which occur to the south of Mount Zeehan, 
and which we have already seen from the south-western 
arm of the great anticline, we find that when we. get 
opposite (south-west of) Mount Zeehan the strike gradually . 
alters from 450 west of north to a few degrees north of west. 
It would appear, therefore, that the great anticline itrelf 
has been bent round through an angle of about 400. This 
is confirmed by observations made to the north of Mount 
Zeehan; but here disturbances have taken place which 
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have made matters very complicat€d. If we follow the 
north-eastern arm of the great anticline t-o a point a little 
to the west of the North Oceana Hill , we not only find 
that the ,trike changas, but we aho find that the rock ikoelf 
changes. Instead of conglomerates we have slates and 
sandstones. and these are not. evenlv bedded, but are much 
contort€d and disturbed. Further'investigation shows that 
this country belongs to a disturbed zone· about a mile and 
a half wide, which runs north"'ard through the Zoohan 
mining field. Most of the well-known Zeehan mines are 
situat~ within this highly disturbed zone. Thus, the 
Western , Montana, Oonah. ZeehalFQueen, New Mount 
Ze-ehan. Argent. Spray, Colonel X orth. Nubeena, Maxim, 
'Vatt and McAuliffe 'S, and ~fo]}tagu Mines are all eitu­
ated within this zone. On the other hand. part of the 
Despfl.tch. Silver King Extended. Silver King. and Silver 
Bell Tllines are situated in the r egularly stratified country 
t-o the east of th9 disturbed area. The western limits of the 
disturbed zone are not well defined. At the Sylvester 
Min e the strab are very evenly bedded. and strike a little 
north of west. In gene-ral. it may be said that throughout 
the disturbed area the strata t end to bend round to the 
we't as we go westward, and finallY assume a more or less 
constant strike of a littl e north of "·est. 

I have already alluded to the fact that besides a change 
in strike there is also a change in the nature of the sedi­
ments in this disturbed zone. The conglomerates on the 
North Oceana Hill come into juxtaposition with slates 
and sandston es. Going farth er north, we find other dif­
ferences bebw,en th e r E'gularly-bedded sediments to the 
east. and the disturb e·d sed im ents b the west. In the di~ 
turbed ar~a we find melaphyre tuffs interbedded with 
slates. and farth er north still numerous ehe-ets. maSSES. and 
dykes of melaphyre. None of these rocks have so far been 
discovered in the regularly-bedded strata to the east of the 
disturbed zone. though' they occur to the west of it. 
Th E're is, howE'ver, no reason to believe that these rocks 
helong to a different geological period. F ossils are present 
in the disturbed zone. and these are of the same species as 
those found in the rocks which overlie the fucoid sand­
stones: so that there is no doubt that we are still dealing 
with Upper Silurian sediments. They must. however. 
belong to a different geological horizon. and, if we accept 
the conglomerates of Mount. Zeehan as forming the base of 
the Upper Silurian system. it follows that they must be 
younger than the beds which lie conformably on the con-
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glumerates. The cnange of cuuntry, therefore, can only be 
explained by faulting, and it follows that the rocks of 
t he disturbed area, and those farther west which belong 
to the sam.! formation , have undergone a great subsidence, 
and have been brought into juxtaposition with rocks belong­
ing t.o a much lower horizon. 

It is worth noting that this di...<turbeocl area occurs 
just at the curv" of the strata. \\ e all know that when a 
beam is subjected to a bending moment, the fibres in the 
ext€rnal half are in tension. and tend to fracture. Pos­
sibly this may afford some explanation of the great dis­
turbance- to which the rocks of the Zeehan field have been 
subjected. 

Coming now to a mol'€' detailed description of the rocks 
of the disturbed area ("'hich, it should be remembered, 
form the wall rock of most of the productive Zeehan 
mines). we may first notice the belt of slate and sandstone 
country adjoining the conglomerates of Mount Zeehan, 
and forming the southern portion of the mining field. This 
belt includes all tho,e h igh button-grass spurs t o the north 
of Mount Zeehan. extending from the conglomerates on 
the North Oceana Hill westward for some distance beyond 
the old Grubb 's Mine. Farther west than this the country 
is Rat, and heavily timbered, and was not examined. The 
mines situated within th is area include the following :­
The southern section of the Mount Zeehan (Tasmania) 
Silver-load Mines. Lill1ited, Lncluding the Spray Mine 
and the Britannia ~Iine: the whole of the ground held by 
the Colonel North ~I. and R. Company: the N ubeena 
i.\line ; the South Xubeena Mine; and the south-western 
portion of the Maxim i.\Iin e. \Vhite sandston es or qunrtz­
ites appear. from a superficial exami nation of the country. 
to be the prevailing rock in this area. as it outcrops largely 
on mos t of tbe 'purs: but work unrlerground has shown 
that this is not th", case. The white sand stones and 
quartzite,; which are found so abundantly on the surface do 
not occur undergwund. They alter in depth to a silicious 
. late, or " dark al'gillacious sandstone or quart.zite. Bands 
of this silicious rock are interbedded with th r softer slatee. 
sometimes one predominating, sometimes the< other. Speak­
ing generally, the rocks are more silicious in the eastern 
port.ion of the belt than in the western. where slatee appear 
to predominate. These slates and sandst.ones appear to be 
,Ip\'oid of fossils. The general strike is a little to the west 
of north. hut the whole area is much disturbed. I think it 
is prnhahl<> that the area includ es a number of minor 
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anticlinal and synclinal folds. This is certainly the case 
at the Spray Mine, whe.re, in the main crosscut, the strata 
are seen to dip alternately to the north-east and south­
west at comparatively low angles. 

Until cOlllparatively lately the .outhern port.ion of the 
Zechan field has received very littl e attention. It has been 
roughly prospected , and the ~xistellce of a great number of 
lode-formatjons have been d iscovered. Most of them con­
tain small quantities of galena, but there has been little 
or nothing done to prove their value at auy depth from the 
Rurface. The discovery of splendid shoots of ore at the 
Rpray Mine, at some distance from the surface, has lately 
given some encouragement to prospectors to test this coun­
try. farth er. and so far the results have been very pro­
nusmg. 

North of thi s slate-sandston e belt we find a belt composed 
of llIelaphyre tuffs interbedded with slates. The tuffs are 
usually seen as a grey or reddish fine-grained, or slightly 
granular soft decomposed rock. interbedded with fin e­
grained black or dark choco'ate-coloured slates, into which 
they appear to pass over by int~\'m ediate types. The only 
place I know of where the rock can be obtained in any­
thing approaching to a fresh state is in a cutting on the 
Comstock tramway at the Comstock Mine. Here kernels 
of fairly fresh roC'k occur. mrrounded by and passing over 
into the decomposed sediments. Thi. rock when examined 
under the microscope shows signs of much alteration, and 
th e scoriaceous structure of th e tuff has been obliterated. 
It is a fine-grained fragmentary rock, and contains numer­
ous angular particles of the mineral augite. This rock 
occurs all along the Comstock tramway from the> Central 
Balstrup 's Mine to the Comstock. '\\'herever it occurs, 
the hillsides are covered with a red clay, as, for example. 
at Manganese Hill; but often. wh en this clay is bottomed. 
black slate appears underneath. I take it that this clay 
is formed by the decomposition of the tuffs. which often 
occur 1\S quite narrow seams interbedded with the slates. 
There appears also to be every int9rmediate stage between 
the ~lates and the tuffs. It is quit~ conceivable that in 
the ca,e of submarine eruptions. the volcanic ashes. or 
" tuft's." would become mingl ed with the normal marine 
sediment.s, and so form these intermediate types. 

Where the tuffs occur on th e flats-a s in the case of 
the A rgellt Flat. or the Syh'ester Flat-the colour is grey 
instead of reddish. but there is no doubt that the rock is 
the same. The change in colour is probably due to the 
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fact that the iron oxide has been IO:lch ed away by the 
organic acids which form ill swampy ground. 

The geological distribution of these tuffs is very curious. 
The formation has the shape of a kind of tripod, with 
Manganese Hill in the centre. One limb of the tripod 
goes away in a westerly direction towards the Comstock. 
A second goes off north-east, along the Argent Flat, into 
the town of Zeehan (Queen end), while a third stretches 
away down towards \Yatt and McAuliffe's Mine, in a 
south-easterly direction. This is a remarkable shape for a 
sedimentary formation to assume, and it leaves p lenty of 
~cope for sp eculation as t.o how it originated. I should 
stat-e tha t the limits of the formation are only approxi­
matelY charted on the geological plan ; in many cases the 
colour of the so il \I'as all I had to go on in determining 
the extent of the formation. Still, I have no doubt at all 
that the plan does fairly well represent the general shape 
and position of the tuffs and interbedded slates. In the 
case of the north-eastern limb of the tripod, the tuffs are 
very much distorted. and it can hardly be sa id that one 
direction of st ri ke pr2ya ils over any oth er . The slat&;! 
and sandstones to the south are very evenly bedded, strik­
ing about 40° west of nort h up to within a couple of 
hundred feet of the tuffs . There they appear to bend 
round sharply to the north-east. This is, I t·hink. on" place 
where the break between the regularly stratified country 
and the disturbed area is well defin ed. The line appoo.rs to 
run along the' southern edge of the Argent and Florence 
Flat. The Queen Hill is situated to the north of the tuffs . 
This is mostly slate, and is very much crushed and dis­
torted. The general strike here is probably east and west. 
The sout h-east limb of the tripod is al so a good deal dis­
turbed; it is mostly covered with heavy timber, and could 
not be closely examined. The str ike of the tuffs conforms 
with the general direction of the formation, and probably 
also with the slates and sand stones to th e south. To the 
east and north-east the slates and sandstones are evenly 
bedded, and the break in the count·ry must occur between 
these two formations. Perhaps if we take a line from the 
north end of vVatt and :McAuliffe's Mine to the centre of 
the western boundary of the Central Balstrup Mine, this 
will approximately reprerent the position of the dividin!."­
line between the regularly stratified and the disturbed 
areas in this part of the field. 

The wes tern limb of the tripod is quite conformablll 
with the strata to the north and south. This part of the 
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district is all covered with heavy timber, and there are 
not many good section'; a\'ailable for examination. 
Perhaps tho best are in the Sylvester' Flat, where a number 
of long prospecting ditches ha\'e been cut. The tuffs are 
here seen to be striking a little to the north of west, and 
dipping vertically. 

The eastern portion of this .. t.uff" formation has proved 
very highly productiYe. From the head of the Argent 
Flat to the northern porti on of the town of Zeehan the~'e 
are innumerahle lod es. which have been worked with more 
or l e~s suocess, and incl ude some of the very rich shoots 
which have made Ze·ehan famous. Farther south a number 
of lodes have heen worked in ,Yatt and McAuliffe 's Mine, 
the Montagu Min e. the }laxim Mine, and the Central 
Balstnlp Mine. The wastern limb hOI. not proved EO pro­
ductive ; but perhaps thi, is due' to the fact that it has 
not so far been much prospected. Large quantities of 
timber and firewoo cl are now being brought from this 
locality. along the North-East Dundas tramway, and it is 
possible that wh en the bush is cleared lodes will be dis­
covered which will bring this part of the district into 
greater prominence. 

To the north of the tuffs there is a belt of slate and 
sandstone country containing flo\"s. ma,ses, and dykes of 
vesi culaT melaphyre. Th~ latter is an ancient basalt which 
has bee,n very much decomposed . It has been examined 
microscopically by Messrs. Twelvetrees and Petterd; their 
paper describing this rock appears among the proceedings 
of the R oyal Society of Tasmania for 1896. There are also 
beds of tuffs associated with the melaphyres, but these 
are not abundant, or so conspicuous as in the country to 
the south. The ·Western. Montana, Oonah, and Zeehan­
Queen Mines are all situated within this melaphyre zone. 
The whole formation here has been very g.reatly distorted 
and faulted. As will be seen by the geological plan, 
there are a number of apparently isolated masses or blocks 
of melaphyre throughout thir, portion of the district. 
These are only the larger and more conspicuous ma&."€s. 
It would be impossible to chart all the minor occurrences 
of melaphyt'e se'parately.. They are extremely irregular, 
and their shapes and posit.ions can only be accounted for 
on the assumption that the whol~ area has been faulted 
and distorted to an extraordinary extent. This is also 
apparent by observation of the st.rata. The slates and 
sandstones are often so mashed that all signs of strati­
fication have been lost. The area appears to stretch away 
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to the westward almost as far as the Comstock. The 
eastern portion of this belt also has been mo~ highly pro­
duct-ive, and the larger part of Zeehan'~ output has so 
far been derived from this area. 

To the north again we corne into slate and sandstone 
country. not dissimilar to that occurring in the southern 
portion of the field. The general strike is a little to the 
north of west. Numerous lodes are known in this area, 
but up to t.he present none of them have proved payable. 

Th e Erupti1'e Rocks. 
With the exception of the melaphyres and associated 

tuffs, the eruptive rocks a.r t> by no means conspicuous 
in the Zee-han mineral field. The me-laphyres form sheets 
and flows interbedded with th e Upper Silurian strata, and 
are therefore of the same age as those rocks. They were 
probably the products of submaTine volcanoes, as they 
occur interbedded with slates; and the mffaceous ~di­
ments have, in part-s, evidently mingled with the ordinary 
marine sediments, forming tuffaceous slate. 

Gabbro and S erpentine. 
It appears likely that this comparatively small volcanic 

eruption of melaphyres and melaphyre tuffs in the U pper 
Silurian period was the forerunner of the much greater 
eruption which is responsible for the great masses of basic 
and ultra-basic plutonic rocks throughout the vVest Coast. 
These consist of the gabbros and pyroxenites, with their 
alteration product., serpentine. It is possible that these 
rocks taken together are more abundant than any other 
eruptive rock on the 'Ye.' t Coast. This eruption must 
have been aeeomp,mied by huge disturbances of previously 
existing strata. 'Ye know that the gabbros are younger 
than the Upper Silurian. because they form intrusive 
masses and dykes in the rocks of that period. It is. ther~ 
fore, certain that the Upper Silurian rocks must have been 
greatly disturbed during the eruption of the gabbros, and 
it is quite possible that the main upheaval may have taken 
place at that time. 

A large mass of gabbro or serpentinised gabbro occurs 
to the- west of the Zeehan field. and thee'astern corner of 
this protrudes into the area included in the geological plan 
attached to this report. It is probable that ther e is more of 
this rock present in the south-western portion of this area, 
but as it. is very flat and heavily timber pd , it could not be 
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properly examined. In thf, vicinity of the old Tasmanian 
Mine and Grubb's Mine th ~re are some curious decomposed 
rocks, which will probably be found to be dykes connected 
with the gabbro series. These are not jllarked on the 
geological plan. At what is kno\\'n as the Summit Cutting 
on the Comstock tramway on Section 195-87111, a small dyke 
of serpentine was discovered by l\lr. F. J. Ernst. The rock 
is very lIluch crushed and alt ~red, and unless carefully 
pxamined. is not ea.ih· distinguished from the crushed 
slates and tuffs which occur in 't he vicinity. That. it is a 
true dyke. and connected with the gabbro series, is proved 
by the occurrence of a small d~posit of nickeliferous pyrites 
on one of the wall s. Se\'€ral of the mines working in the 
vicinity have cut similar serpentine. which possibly is con­
nected with the same dyke. The rock also tontains small 
quantities of chromic iron. It is probable that these dykes 
of serpentin e are much more common than might be sup· 
posed. Small quantities of chromic iron can often be 
obtained by testing the wash in many of the creeks with 
the- prospeding dish. This mineral is belie-ved to be always 
associated with serpentine. If the dykes are as much 
altered as the one which has been found in the Summit 
Cutting. it is not much wonder that they have. so far. 
escaped notice. 

Th e Gran ite. 

The next great eruption after the consolidation of the 
gabbros is that which was responsible for the tourmaline 
and tin-bearing granites. That these rocks are younger 
than the gabbros and serpentines is proved by the fact 
that they OCCUr as dykes in the latter, as well as in the 
Upper Silurian strata. A good example of this may be 
seen on the beach at Trial Harbour. where the serpentine 
and granite come ia contact with one another. The ser­
pentine is very highly altered at the contact, and contains 
small dyk9s of porphyry. which are seen to corne from the 
granite. Similar evidence is also available at North 
Dundas. 'Ve therefor e know that both the granite and the 
gabbro are younger than the Upper Silurian, and that the 
granite is younger than the gabbro. There is further e·vi­
dence to show that the granite is older than the Permo­
Carboniferous strata. The up-ended Silurian rocks on the 
'Vest Coast. arE" overlain in parts by horizontal and undis­
turbed layers of P ermo-Carboniferous strata. in which 
granite is never found. except in the form of waterworn 
boulders in conglomerates. This shows that the granite 
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must hav~ been in existence before the Permo-Carboniferous 
strata, were formed, At Ben L omond alw we have Permo­
Carboniferous strata., lying on the denuded surface of the 
granite, vVe. th~refore have the age of the granite and of 
the gabbro determined between these two limits, They are 
both younger than the Upper Silurian strat,a, and older 
than th~ P~rmo-Carboniferous, Between thes9 two comes 
the great Devonian period, The eruption of the gabbro 
probably occurred at the close of the Upper Silurian 
period, and was probably accompanied by a great up­
heaval of th e Upper Silurian strat,a, The granite erup­
tion foll owed probably in D evonian times, and this, ap­
parently, completed the work of uphe·ava.l, as we know the 
rocks have undergone very little disturbance since Permo­
Carboniferous times, 

The great mass of the H eemskirk granite is situated at 
the north-west of the Zeehan field, and the contact is a 
little more than a mile to the west of the area included III 

the geological plan, 
In the Zeehan field the. granite rocks are not strongly in 

evidence, Dykes of a curious quartz felspar porphyry have 
been found , which are, in all probability, connected with 
the granite, They are, however, curiously defici ent in 
quartz, and are certainly more basic than the normal 
granite, They are usually a good deal decomposed, and 
have not yet been subject~d to an exhaustive microscopical 
examination. Six occurrences ar~ marked on the geological 
plan, Th e best exposures are at the Sylvester Mine in the 
northern portion of Section 1287-87M, Another good ex­
posure is situated about a mile to the west of the \Vestern 
Min e, in the southern portion of Section 3307-93M. 

T prt i(( r!l Rosal t, 

Tortiary basalt has been found in one localiLy ouly, in 
the Zeehan district. It is quite a small patch, close to the 
Smelters' Road , to the west of vVatt and McAuliffe's Mine, 

THE ZEEHAN LODES, 

The lodes of the Zeehan field are true fissure veins, 
They have, been formt'd along fissure" in the rocks, and 
their mineral contents have been deposited, either in open 
cavities in the fissures, or as a replacement of the wallrock 
on either side, Many of the lodes were originally fault 
fissures, as evidenced by the, numerous slickensid~ Oil 

the walls and throughout the formations, and also by the 
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seams of pug and rubble with which the lode-channels are 
often filled. The formati ons are not usually characterised 
by two well-de'fined walls. These are soIl).etimes present, but 
more often there is only one well-d efined wall, and som& 
times there is none at all. When this happens the "lode 
formation " consists of a zone of sh~ared and crushed rock, 
containing. perhaps, several seams of rubble, all more or 
less mineralised. As a rule, however , there is one main 
seam of pug or rubble" which may be regarded as the main 
lode-channel , and along which the principal faulting move­
ment ha s taken place. The best shoots of metal are always 
found in the main channel. 1IIany of the smaller lodes do 
not appear to have been formed in fault fissurss . They are 
merely cracks which have sen-ed as a channel for metal­
bearing solutions, and the metal has been deposited in 
th e cracks or as a replacement of the wallrock. These 
lod es are usually very limited in extent. 

The lodes differ very greatly in their minera.l contents. 
and e~pecially in the r elat.ive proportion of the different 
min era.ls present. Still, the different types are all inti­
mately connected. and pass over into one another by 
gradual transitions. Viewing all the lodes as belonging to 
one great family , we recognise three types which admit of 
somewhat precise' definition. All the lodes of the Zeehan 
field either belong to on e of these types, or occupy some 
intermediat·e position between them. 

These three types may be described as follows:-
1. Th e PYTit;r Furlllatioll. - Lodes in which the gangue 

is principally iron pyrites a,sociated with argentiferou9 
gal ena, and often large quantitie.s of zinc-blende. Car­
bonate of iron is absent, or present only in small quan­
tities. 

2. Th e Sideritic FOT1nation .-Lodes in which the gangue 
is siderite (carbonate of iron) associated with argentiferous 
galena, and little or no zinc-blende. Iron pyrites may be 
present in small quantities. 

3. The Stannit c F07"1llalion .-Lodes in which the gangue 
is principally iron pyrites associated with argentifeifous 
stannite (sulphide of tin . copper, and iron) , chalcopyrite 
(copper pyrites), small quantities of wolframite (tungstate 
of iron and mangan ese). bismuthinite (sulphide of bi&­
muth) , and occasionally small quantities of galena and 
carbonate of iron. 

As examples of the, pyritic formation , the numerous 
lodes of the Comstock district may be ment,ioned. These 
have been more part.icularly dealt with in m" report on the 
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iron and zinc-lead ore deposits of th~ Comstock district. 
Other examples may be found to the north and east of the 
Comsto.ck, that is, in the western portion of the Zeehan 
field; mdeed, all the lodro in this locality appear to be 
of this type. In the Zeehan field proper many of the lodes 
belong to the pyritic formation.-Sev€,ra.\ lodes. for instance, 
in the QUe£01 Hill, including Clarke's and Taylo'r's lodes; 
also on the Oonah Hill , including Bradshaw's and Pust­
kuchen 's' lode~. :Many of these aro very massive pyritic 
formations, carrying but a small proportion of galena .. Zinc­
blende is not nearly so abundant. as in the Comstock dis­
trict. 

Of the sideritic formation, most of the lodes of the 
Western and Montana Mines 'may serve as examples. There 
are probably no lodes in which pyrites is quite absent, but 
in many it is present in quite insignificant quantities. 

The stannite lodes are not common. The on~y perfect 
examples are the two stannite lodes at the Oonah Mine, 
which have been extensively worked for some years. These 
lodes supply a most important clue to· the origin of the 
Zeehan lodes in gene,ra!. 

Int ermediate Typ es. 

B etween the lodes of the pyritic and the, sideritic types 
there are innumerable intermediate forma.tiom, in which 
both pyrites and carbonate of iron occur as gangue. Per· 
haps most of the most productive lodes' of the Zeehan field 
belong to these formations. The main lode of the Oonah 
Mine, No.4 Queen. and many others in the Queen Valby, 
most of the lodes in the Argent Valley, the Spray and 
Grubb 's lodes, and many others, are examples of these 
intermediate formation s. They contain carbonate of iron 
and pyrites in about equal proportions, sometimes one pr€>­
ponderating, sometimes the other. Zinc-blende is often 
fairly abundant in these " pyrito-sideritic" lodes. It cer­
tainly appears to be more abundant in lodes which contain 
considerable quantities of pyrites, than in those in which 
the gangue is all carbonate of iron. The antimony minerab, 
especially jamesonite, appear to be more abundant in the 
intermediate formations than in either of the extremes. 

As the stannite lodes themselves are rare, it is not to be 
expected that we should know of many examples of inter­
mediate formations connecting them with other types. 
There is, however, sufficient svidence to show that these 
lodes are undoubteclly connected with the other types of 
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lode-format,ion. In the Etannite lodes themselve& &mall quan­
tities of galena and carbonate of iron are often found. This 
alone would lead one to suspect a connection, and this sus­
picion is confirme<! when we find that Clarke's lode on the 
Zeehan-Que~n contains considerable quantities of stannite. 
This is, for the most part, a pyritic lead lode, containing 
some- good shoot~ of galena. But in parts it cont.1ins a con­
siderable quantity of stannite, and must therefore be re­
gard ed as an intermediate formati on betwen the pyritic and 
the Etannite types. 

Besides the .minelt'als which I have mentioned as being 
charaderi.tic of the main t.ype& of lode-formation, EElvera.[ 
others should be mentioned as occurring in the Zeehan 
lodes, but which do not appear to have any particular pre­
ference for nny one formation. Chalcopyrite is one of these. 
All the pyritic lod es carry small quantities of copper, and in 
one or two cases the copper contents may prove to be 
sufficient to warrant mining operations being undertaken. 
Sma)] quantities of copper pyrites are also oft.en found 
associated with rieh galena in other lodes . The antimonial 
orcs, yiz., jamcsonite, tetrahedrite. &e. , are found associated 
with galena in the sideritic formation; but they seem to 
be enn more characteristic of interme<!iate types, in which 
both pyrites and siderite are pres2nt. Qua,rtz is a minera.! 
that is se-ldom absent from the Zeehan lodes. though it is 
usually present only in small quantities. In one or two 
instances. however. notably at th E' Argent. Mine. lodes are 
known consisting largely of white quartz, with galena. and 
carbonate of iron. Calcite is often pres~nt in the lodes. 
but never very abundantly. and only when the lodes 
traverse limestones and calcareous slates. Dolomite is 
present in several instances, and sometimes it is very abun­
dant. In one instance at least there is very good evidence 
to show t.hat this mineral has been produce<! by the action 
of the lode-forming solutions on the rock serpentine. In 
a lod e marked on the g€Qlogical map, near the north-east 
corner of Section 195-87M belonging; to the Mount Zeehan 
(Tasmania) Silver-lead MinE'S line. there is a large dolomite 
formation, which has been sunk on by Mr. W. Moyle., 
carrying galena and carbonate of iron. Serpentine is known 
close by. in the Summit tunnel. and has also been met 
with in the shaft. Both the serpentine and the dolomite 
contain small grains of chromite distributed through them. 
Now, chromite is a mineral which is never found in lodes 
as a deposition from solution. Its home is in the serpentine 
lUI a primary constituent of this rock. The presence of 
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these grains of chromite in the dolomite is therefore very 
strong evidence t.hat the latter has been derived from the 
serpentine. I think it quite likely that dykes of serpentine 
will be found in the vicinity of all such dolomite formations. 

The Grade of the Galena. 

The amount of silver contained in the galena varies very 
greatly in different lodes. and in different parts of the same 
lode. The factors which have produced t.hese differences 
are evidently very complex, and it is hardly possible to 
make any general statement on this question to which 
there are not numerous exceptions and qualifications. View­
ing the whole evidence broadly, it appears to me that the 
grade of the ore depends principally on three factors, 
namely:-

1. The type of lode-formation. 
2. The nature of the country-rock. 
3. The presence or absence of secondary enrichment. 

All of these factors can, I think, be fully demonstrated 
to affect the, grade of t.he galena in certain specific cases;' 
but it often happens that two, or even all three, factors 
work together, and when this is the case it, is very difficult 
to say which has had the greatest influ ence. 

In lodes of pyritic formation the galena is usually low 
grade. This is specially the case where there is no question 
of enrichment having taken place. In the case of most 
pyritic lodes, where the lode matter is hard and undecom­
posed, and where the galena is disseminated through the 
gangue, the grade of the galena is very low-usually under 
1 ounce of silver to the unit of lead. and going down to 
t ounce per unit. On the other hand, in the case of lodes 
which are more or less decomposed, and in which the galena 
occurs in a more massive form, the grade is higher. Most 
of the galena exported from the! Com&tock Mine, for 
example, has averaged about 1 ounce of silver to the unit 
of lead. Occasionally patches of very rich galena are found, 
assaying up to 3 and 3~ ounces per unit; but these are 
exceptional, and may safely be put down to second,\ry 
enrichment. 

In lodes of the sideritic type, on the other hand, the 
grade of the galena is high. The ore from the Weste-ro 
and Montana Mines has averaged from 1 ·75 to 2 ouncee of 
silver to the unit of lead, and on the whole. is very uniform. 
In t.hese lodes there is little difference between the grade 
of the galena from the upper deromposed parts of the lodes 
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and that from the more disseminated ore lower down. 
Indeed, the galena from the lower levels is of somewhat 
better grade than that near the surface. The grade of the 
ore has cedainly not been appreciably affected by surface 
enrichment in those cases. 

The grade of the gal ena of the intermediate pyr ito. 
sideritic formations is intermediate between that of (,he 
pyritic and that of the sidcritic formati ons. I think we 
may even ' say that the grade of the- galena improves in 
proporti on as the formation approaches towards the side'l'itic 
type. That is, a lode containing an e'xcess of pyrites will, 
as a rule, contain galena of lower grade than one con­
taining an excess of carbonate· of iron. To give a few 
examples: Gruhb 's main lode is not far r emoved from the 
pyritic type ; the galena in the upper levels yielded a little 
over 1 ounce to the unit of lead; in the lower levels it sank 
to about ~ ounce per unit. The several lodes mined from 
No. 4 shaft Zeehan-Queen (Clarke's lode excepted) show 
the properties of the pyritic and sideritic formations in 
about equal proport iom. The grade of the galena averages 
1 ounce of silver to the unit of lead. In the Argent Vall ey 
most of the lodes approach the sideritic type, and the grade 
of the galena averages Ii to 1 ~ ounce per unit of lend. 1\lany 
exceptions will. of course; be found to this rul e; but I t.hink 
if we exclude all occurrences in which secondary actio '] may 
have altered the grade of the galena, it will, on the whole, 
be found to be true. 

The nature of the country·rock has in somo instances a 
v~ry marked influence on the grade of the galena in the 
lodes. The most conspicuous case is that. of limestone. 
\"here lodes occur in limestone or calcareous slate, the 
grade of the galena is usually low, varying from i to ~ 
ounce, or at most 1 ounce of silver to the unit of lead. The 
Oceana, Silver King, and D espatch lodes are cases in point. 
In these lodes. both pyrites and carbonat-e of iron are pre· 
sent, the latter being in excess. They approach, therefore·, 
to the sideritic type, and were they not in limest<Jne 
country, we should expect th em to contain metal of good 
grade. I t is not, I think, certain if any of the other rocks 
affect the grade of the ore. Mr. T. Vincent, Manager of 
the Mount Zeehan (Tasmania) S.L. Mines, and Mr. Craze, 
Manager of the Montana and Western Mines. consider 
that the harder silicious slates are more favourable than 
the soft argillaceous varieties. But this rule appears to 
apply with greater force to th e quantity rat.her than the 
quality of the metal. I have often noticed that where the 
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galena occurs in splashes through slate, and intimate·ly 
grown on to and united with this rock. it IS of low grade; 
whereas, even in the same lode! the galena which occurs in 
well-defined seams is of high grade. Numerous instan(;eEI 
of this may be found in the southern portion of the Zechan 
field. 

Secondary enrichment appears to be the only possible 
explanation for many of the differences in grade which are 
observed in the galen&> of the pyritic and pyrito>-sideritic 
forma.tions. The causes of secondary enrichment must be 
dealt with later; the general facts are as follows. In 
numerous lodes in which pyrites forms a n important portiO'll 
of the lode matter, the grade of the galena is subject to 
considerable variation. The richer galena is usually dense 
and solid, and not mixed with much veinstone. The large 
shoots of galena are nearly always of high grade. Th . se are 
mostly found in the upper portion of the lodes, and are 
usually accompanied by signs of decomposition by surfac~ 
wat.ers. The carbonate of iron, for instance, is soft and 
friablo instead of hard and vitreous, as it occurs lower 
down. As depth is gained, the grade of the metal ofte,n 
declines, and sometimes, as in the case of Grubb's lode. th is 
decrease is very comiderable. L ow.grade metal is not. 
however, confined to the lower levels. It often occurs 
in the form of spla,hes through the lode·format-ion close 
to the surface. A s a general rule, where tho lode-forma­
tion is hard and undecomposed, then will the grade of the 
galena be. lower than elsewhere. These statements only 
apply to' lod€lS in which pyrites forms an appreciable, portion 
of the gangue. I have noticed no such variations in lodes 
of the sideritic type. 

Strike and D'ip of the Zeehan Lodes. 

Many of tho Zehan lodes are very irregular as to strike 
and dip. In the geological plan almost alI the lode<! are 
shown as straight lines, but this is merely because it was 
impossible to show, on such a small scale, the numerous 
bends which many of the lodes make. \Vherever po 'sible, 
the average strike. as given by the positions of the workings 
on the lode, is given. As wiII be seen by the geological plan, 
there is no fixed direction of strike. Lodes may be found 
striking in almost all directions. Still, the're appear to be 
certain directions which are more fa.vourable than others; 
thus a great number of lodes strike from 250 to 350 west 
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of north. This is specially noticeable in the southern por­
tion of the field. From the Silver King lode in the east 
to the Tasmania lode in the west th~re are a great number 
of lodes striking within these limi ts. In the central portion 
of the field we have also a great number of lodes striking 
about 300 west of north, and another series striking about 
300 east of north. Several of th~ most productive lodes 
strike nearly north and south. The prevailing dip is to the 
east, but here again there are some notable exceptions. The 
lodes in the southern portion of the Zeehall field appear 
to be straighter and more continuous than those of the 
central and northern portions. There is reason to believe 
that the Spray lode, for example, runs almost in a straight 
line for a distance of considerably over a mile. 

Age 01 the Z eehan Lodes. 

There is not much direct evidence as to the age of the 
Zeehall lode:;, and there is no· evidence as to the relative 
ages of the several formations. One instance is known of a 
quart~ porphyry dyke being faulted by a small lode con· 
taining pyrites and zinc-blende, and evidently belonging 
to the p),,·itic formation. This lode is charted on the geo· 
logical map; it is situated in the southern portion of Sa-tioD 
3307 -93~1, a bout a mile to the we;t of the \Vestern Mine. 
This fixes the age as younger than the granite. \Ve further 
know that the lodes must be older than the P ermo-Car­
boniferous. These rocks are quite unmineralised wherever 
they occur on the West Coast, and have evidently been 
laid down after the mineralising processes had ceased to 
operate. The age of the lodes is probably, therefore, 
Devonian. 

Origin 01 the Zeehan Lodes. 

The theories concerning the source of the metals con­
tained in fissure lodes may be divided into two main groups, 
namely, (1) meteoric theories, (2) Plutonic theories. 

(1) Th e. Jlf eteoric Th eories.-In the meteoric theories it is 
supposed that ores are concentrated into veins by the 
action of circulating meteoric waters; that is, by waters 
which originally came from the surface, and which, pene­
trating into the rocks through small cracks and other open­
ings, eventually flowed after a longer or shorter journey into 
the larger fissures. There they deposit any metals, doc., 
which they have taken into solution from the rocks witil 
which they have come into contact during their passage 



• 

=\\=--

20 

from the surface. Of the meteoric theories, that known as 
the lateral secretion theory was extremely popular in Aus­
tra,lia some years ago. According to this theory, the meta.\s 
are supposed to have been derived from the rocks immedi­
ately adjoining the lodes, and the variations in the metallic 
contents of the lodes are supposed to depend on variation 
in the metallic contents of the adjoining rocks. This would 
be a simple explanation of a most complicated problem, but 
in the Zeeha,J] district at least it is n egatived by the fact 
that the distribution of the different lode-formations is 
independent of the countrY-Tack. Lodes, -for €Lxample, of 
the pyritic formation occur in limestones, in slates, in sand­
stones, in melaphyre tuffs, in melaphyres, and even in con­
glomerates. It is impossible to suppose that lodes formed 
by the leaching of all of these rocks should be· so uniform 
in character. The other typ~ of lode-formation occurring 
in the Zeehan district appear to be equally independent 
of th~ country rock in which they occur. This evid ence 
shows that if the meteoric theory has any application at 
J.ll in the Zeehan district., the source from which the metals 
have been derived must lie outside the rocks in the imme­
diate vicinity of the lodes. If, therefore, we would adopt 
the meteoric theory we must postUlate a deep underground 
circulation of the meteoric waters. We must suppose that 
they have obtained their metallic ingredients from some 
sourCe or sources far removed from the present surface, 
and that from her e the waters have ascended and deposited 
their burden of minaral matter in our lode-channels. \Ve 
can never hope' to obtain positive or direct evidence of the 
truth of such a theory. If all evidence in favour of other 
theories is absent, we may be justified in adopting some 
such meteoric th~ry as a working hypothesis, but further 
than this it is, from the nature of the case, impossible 
to go. 

(2 ) Th e Pl1ltonic Thenry.-According to the Plutonic 
theory the metals of certain min eral veins have been de­
rived directly from the eTuptive rocks . It has been shown 
that many erup t ive rocks in process of consolidation give off 
highly heated llqueous vapours and waters carrying m etals 
in solution. These watera were ori!:!inal1y present in the 
molten rock. and were ~pelled at the time of eruption, 
and also· later, during the consolidation of the magma.. 
Such waters would naturally travel a.Jong the great fault 
fissures, and would deposit their burden of mineral matter 
as they reached cooler regions. Such in outline is the 
Plutonic theory of the origin of certain metalliferous lodes . 
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There is, I believe, no doubt· that both the meteoric and 
the Plutonic theories have definite application in the 
general theory of ore deposits> No, modern geologists 
dispute the fact that tin lodes, for example, have had a 
Plutonic origin, nor that the veins of hydrosilicate nickel 
formations have had in tbe main a meteoric origin. Both 
theories al'e possible. and it is merely a question of evidence 
as to which is applicable in any given instance, 

In the Zeehan field proper there is, as far as I know, only 
one piece of evidence which helps us to choose between 
these two theories. This evidence is contained in the 
stannite lodes at the Oonah Mine. These lodes contain 
three metals which are invariably connected with granite, 
.md which are characteri>tic of normal tin veins. the 
Plutonic origin of which is not disputed. These metals are 
tin, tung,ten, and bi&muth. occurring in the minerals stan­
nit.e. wolframite. and bismuthinite. The stannite lodes, it 
is true. differ very greatly from the normal tin lodes such 
as we find in the Heemskirk district, but still. taking into 
consideration the presence of no less than three metals 
which are. throughout the world, characteristic of granits 
and tin veins, it is inconceivable that they could have had 
other than a granitic origin. Now, the stannite lodes have 
been shown to be merely a modification of the pyritic lodee 
of the Zeehan fi~ld, connected with the latter by inter­
mediate formations. They are merely one of a family o.f 
formations. and their connection with the granite being 
a.dmitted. the connection of the other members of the 
family follows as a matter of coun·e. 

K ow, the granitic rocks are very sparsely distributed 
in the Zeehan district proper. With the exception of a 
few dykes of quartz hlspar poryhyry, no granitic rocks 
are known. It. is therefore clear that if we want more 
evidence we must go ouhide the Zeehan district and study 
the main mass of granite itself. This occurs at Mount 
Heemskirk, some five miles distant from the centre of the 
Zeehan mining field. I have dealt at some length with 
the geology of this interesting district in my reports on 
the " Tin-ore Deposits of Mount Heemskirk," and " On the 
Iron and Zinc-lead Ore DEposits of the Comstock District," 
&Dd for fuller information th ese reports must be re,ferred 
to. In this report it will suffice if I give in outline the 
main points of evidence as preSEnted in this district, which 
appear to have a direct bearing on the origin of the 
Zeehan lodes. 



In t.he country immediately surraunding the Heemskirk 
granito numeraus large iran blaws have been faund. These 
depasits cansist principally of magnet.ic axide af iran 
(magnetite), assaciated with certain minerals which are 
characteristic af granite cantacts, and which are believed to 
be farmed by the actian af heated waters ar gases which 
have been expelled fram the granite while it was still in 
an intense-ly hat and malten conditian. These depasita 
belang to' a· well-knawn type which have been studied in all 
parts af the world, and the main facts af their arigin have 
been clearly demanstrated and are universally re(;agnised. 
The depasits are knawn as "cantact depasits," the term 
" cantact ·' being used in the sense that they accur within 
t.he cantact zane surraunding the granite. The irati is 
believed to' have been expelled fram the granite as a salu­
tian in highly heated aqueaus vapaurs, which are mainly 
respansible far the metamarphism af the racks in the can­
tact zane. In additian to' iro-n are, the depasits al sO' aften 
cantain small quanities af copper pyrites, zinc-blend e-, and 
galena. the farm er umally prepanderating. In the Cam­
steck district the cantact depasits appear to' cantain zinG­
ble-nde in larger quanities than either capper pyrites ar 
galena. thaugh bath af the latter are prese nt. 

The mast interesti ng paint which is braught aut by an 
examinatian af the Camstack district is the fact that the 
pyritic zinc-lead lodes are undoubtedly cannected with the 
cantact depasits. One lac1 ~ is knawn (the Tenth Legian 
lade) which alters it" character as it passes away fram the 
granite cantact. N ea r the eantact it is campased almast 
exclusively af magnetite. Further away pyrite;? 
begins to come in with zinc-blende, coppe-r pyrites. and 
galena, and the amaunt of magnet.ite decreases. Other 
lod es are knawn (far example. the main lade an the 
Kynance) in the auter partian af the cantact zane can­
taining large quantities af pyrites, galena, and zinc-blende 
assaciated. with small qnantities af magnetite. Further 
away still. nun;eraus large pyritic lode-s are knawn. can­
taining galena and zinc-blende, but here there is nO' mag­
netite. This mineral is can fined to' th e cantact zan _'. and 
when we leave th is we leave the magnetite. 

All of these facts stra ngly suggest that the pyritic and 
magn etitic dep(1sits have a cornman origin; that. in fad. 
the ~alutians ariginally emanating fram the granite in a 
gas('l()us canditian deposited the iran first in the farm af 
oxid e and later as sulphide. The cause of the alteration 
in the nature of the deposit may be ascribed to decreasing 
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temperature. As a matter of fact, we know that oxides are 
deposited at high temperature in preference 1A> other com­
pounds. Thus, in the furmaroles of modern lavas specular 
iron is often deposited from emanations of aqueous vapour 
charged with iron chloride. The same fact also probably 
accounts for the presence of numerous oxides in normal tin 
veins, >uch as tm ore, magnetite, and rutile. Oxides as 
primary minerals are very rare in mineral veins which 
have been formed at lower temperatures. In these deposits 
sulphides and carbonates are t.he commonest compounds. 

The pyritic lodes of the Comstock district are, of cour~, 
connected with the pyritic lodes of the Zeehan district. 
Indeed. the Comstock district may be regarded as the 
western extremity of the. Zeehan mining field. The pyritic 
lodes extend eastwards, and are found plentifully in the 
country between the Coms1A>ck and Zeehan. As we ap­
proach Zeehan, how('ver, W9 notice that many of the lodes 
begin to assume another chara.cter. Carbonate of iron 
begins to come in, and to replace the pyrites, thus we get 
the intermediate formation bet\\"e~m the pyritic and the 
sideritic types, till at the ,Ye, tern and Montana Mines 
th e sideritic type reaches its greatest development. 

It would appear thsrefore that the metalliferous solu­
tions, emanating in the first instance from the granite in 
the form of highly heated vapour. deposit. the iron first as 
oxide. Later, as they penetrate further into the cooler 
strata beyond the contact zone. the gaseous solutions con­
dense to watery solutions. and the deposition of the iron 
continues no longer as oxide, but as sulphide. Later still. 
when the solutions penetrate far beyond the contact. zone, 
and when the, sulphur begins to be exhausted. the iron is 
deposited in the form of carbonate. Other m etals (lead. 
zinc. &c.), having a greate,r affinity for sulphur than iron. 
still continue t.o be deposited as sulphide. 

According to this theory all of the metals found in the 
Zeehan lodes must have, been originally present in the 
granite magma, and must have been contained in the 
Tapours ejected from the granite in the earlier stages of 
its consolidation. or perhaps prior 1A> consolidat·ion. The 
eulphur also must, have been present in the original solu­
tions. Much of the carbonic acid, on the' other hand. 
was probably derived from limes1A>nes within the contact 
zone. In the Comstock district there are great masses of 
lim&silicate hornston e associated with the magnetite de­
posits. These were originally beds of limes1A>ne in which 
the carbonic acid has been replaced bv silica. The effect. of 
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the limestone beds, therefore, would be to deplete the solu­
tions of their silica contents and to enrich them in car­
bonic acid. These masses of lime-silicate hornstone may 
therefore account. not only for the presence of so much 
carbonate of iron being deposibd in the Zeehan lodes, but 
also for the com para tive scarcit.y of quartz whi~h other­
wise would be difficult to account for on the theory that the 
lodes were connected with an acid r ock like granite. 

The distribution of the several characteristic minerals 
in the Zeehan lodes is illustrated graphica.Ily in Plate II. 
In this diagram the vertical columns are intended to r epre.­
sent three zones of country at varying distances from th~ 
main granite mass. Opposite the name of each mineral 
a black area is marked. crossing these columns laterally. 
The thickness of these areas is intended to represent the 
relative abundance of the several minerals in the different 
zones. Thus, magnetite is at its maximum right at the 
granite contact. and does not extend beyond the contact 
zone. Pyrites reaches its maximum outside the contact 
zone. and siderite is not depo&ited for a considerable dis­
tance beyond this point. All the minerals are depositet! 
in the same way. some sooner and some later, according to 
their relative solubilit.ies in the gradually cooling and 
gradually changing solutions. An interesting point brought 
out by this diagram is the analogy between the relative 
positions of oxide and sulphide of iron and oxide and sul­
phide of tin , the difference in the composition of the two 
precipitates being in both instances attributable to the 
differences in t emperature at which precipitation has taken 
place. 

The diagram is not, of course. to be taken as accurately 
representing the distribution of the lodes of different types. 
It is obvious that distance from the granite is not. the only 
faoctor on which the alteration in the character of th e veins 
depends. The rapidity with which the solutions travel away 
from the granite must also have a great influence on the 
distribution of the lodes of different types. It would 
therefore be quite pos~ ibl c to have at some distance from 
the granite pyritic and sideritic lodes side by side. This 
is, indeed, wh:lt we aduallv have in the Zeehan district. 
The contact zone around th'e granite is about one mile in 
width. Beyond this is a zone some two miles in width in 
which only pyritic lodes are known. Beyond this ag-ain 
there is a zone of undefined width, in which pyritic. pyrito­
siderit.ic, a-nd sideritic lodes occur. 
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1'1lf Freil'fr g L odrs. 

It will be of interest at this point to compare the silver­
lead lodes of the Zeehan di ~ trict with those of one of the 
oldest silver-lead mining districts in the world. The lodes 
of the Freiberg mining d istrict in Saxony have been in 
operat.ion since the year 11 62 A.D .. and since t.he Freiberg 
Minin g A cademy was established in 1766 the lod es have 
been continuously und er the observation of trained sci entific 
observers. It is not therefore to be wondered at that. the 
lodes of this district have b een more carefully studied than 
those of any ot.her single district. 

The lod es of the Freiberg district are divided into two 
main groups-an older and a younger. To the younger 
group our Zeehan formations do not appear to have any 
resemblance. ,Ve may th , r efore confine ourselves to a con­
sideration of the lodes of th9 older group. Among these, 
four main types or formations have been recognised-

1. The noble quartz formation . 
~. The pyritic lead and copper formation. 
3. The tin formati on . 
4. The brown spar or noble lead formation . 

Of these, N os. 2 and 4 correspond fairly well with our 
Zoohan pyritic and sideribc formations, though we have 
not the variet.y of minerals which are contained in the 
Freiberg lodes. No.3 does not correspond to our stannite 
formation, as the tin is present in th e form of oxide, not 
as sulphide. The Freiberg tin veins are probably more 
closely allied to the normal tin veins of granite such as 
appear at Mount H eemskirk. ,Ve do not appear either 
to have any parall el to t.he noble quartz formation. 

The analogy which the Zeehan pyritic and sideritic for­
mations present when compared with the Freiberg for­
mat.ions ~ and 4 are, however. sufficient.ly striking to deserve 
some not.ice. The analogy extends o·veJr the follo.wing 
five points:-

1. Just as t.he Zeehan pyritic formation passes over by 
gradual changes into the ~dderitic formation, so· does the 
Freiberg pyritic lead formati on pass over into the Frei­
berg brown spar formation. 

2. One of the essentia.l changes which marks the passage 
from the pyritic lead to the brown spar formation in Frei­
berg. is the decrease in the amount of sulphide of iron and 
the increase in the amount of carbonate· of iron. The same 
change marks the passage from the pyritic to the siderit.ic 
formation in Zeehan. 



-

-, 

26 

3. Zinc-blende is abundant in the pyritic lead formation, 
and scarCe in the brown spar formation of Freiberg. The 
same may be said of the pyritic and sideritic formations 
of Zeehan. 

4. The grade of the galena in the Freiberg pyritic lead 
formation is 10\\"eT than that, of the brown spar formation. 
The figures given are: -For the former, 1-3rd ounce to 1 
ounce per unit of lead (with 75 to 80 per cent. lmd, 0·09 
to O· 20 per cent. silver)*, and for the latter 1 . 6 ounce to 
2· 5 ounces of silver per unit of lead (with 76·5 to 85' 5 
per cent. lead. 0 . 38 to o· 66 per cent. silver*). Our Zeehan 
figures are for the pyritic formation! to 1 ounce of silver 
to the unit· of lead, and for the sideritic formation 1·75 
ounce to 2· 0 ounces of silver per unit of lead. 

5. In the Freiberg district the number of lodes belonging 
to the pyritic leacl formation is greatly in excess of t·hose 
belonging to the brown spar formation. If in the pyritic 
formation we include all those intermediate lodes in which 
pyrites forms a considerable proportion of the vein matter, 
the same statement might be made with regard to the 
Zeehan lodes. 

There are. of course, many minor points of cliffe'rence 
which I need not go into here. Perhaps the most striking 
is the relatively greater amount of quartz in the Freiberg 
lodes. Chlorite alw is a highly characteristic mineral of 
the Freibel'g pyritic lead formation , but appears t{) be 
absent from th'e corresponding forlIUltion at Zeehan. The 
mineral occurs, however. abundantly in the contact deposita 
of the Comstock district. 

Suoni1ar!l Alterations and En'rich1llents. 

Many of the Zeehan lodes have undergone a large 
amount of alteration in the vicinity of the surfilce. SomE"­
times this takes the form of a gossan capping, or ,. iron 
hat. " This capping is composed principally of iron oxide 
(limonite), with usually some secondary si lver and lead 
minerals. Oxide of manganese is also often present. The 
value of gossans. which lies principally in their silver con­
tents. is very capricious. Some of them are exceedingly 
rich, assayin£: up to several hundreds, or even thousande, o-f 
ounces to the ton. As a rule no silver mineral can be 
detected with the naked eye, but in the case of some of the 
richer gossans small crystals and grains of chloride of silver 
or strings and flukes of native silver can be seen. Lead 

-Die E/'zg~l nge der ti'l'eibel'ger Bel·gr·cvieres. H. Miiller, IDOL 
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is usually present as carbonate, sometimes as sulphate. 
V,7here the Jode crosses dykes of serpentine, chromate of 
lead is present., and in the case of some· lodes occurring in 
meJaphyrt) or meJaphyre tuns, leoad phosphate (pyromor­
phite) is often abundant. \Yhen silver minerals are invis­
ible it is usually impossibl e to judge of t.he grade of the 
gossan by eye. Miners working in the ore learn by experi­
ence what to save and what to throwaway. It is, however, 
never safe to work without assaying the ore frequently. 

Argentiferous kaolin is sometillles found in the upper 
portions oJ lodes, esp ecially those which occur in the 
.. white" country, or meJaphyre. Some of the richest 
secondary ores min ed in Zeehan have been of this nature. 
The silver is prcsent in th~ form of chloride. 

In a great number of cases, especially lodes of the 
of the pyritic and pyrito-sideritic form ation, the whole of 
th e mineral matter has been leached out of the upper 
portions of the lod es. and the lod e channel is practically 
barren for some distance from the surface. This is most 
fre<Ju l'ntly the case in hilly country. especially wh ere· the 
wall rock is a more or Ie 's porou s slate or sandstone. This 
may, I think. account for the fact that up to the present 
so few productive lodes have been found in the sandstone 
hill s. 

The chemical reactions involved ill t.he formation of 
gossans. kaolin , &.c .. in the. upper port.ions of lode~ are of a 
complicated nature, and need not be· gone into at length 
in this report. It will here suffice to state that the changes 
are brought about by surface waters which penetrate into 
the lod9 channels. Th ese \\'aters bring with them small 
quantities of ox~-gen, carbonic acid. and sodium chloride. 
Th e sulphid es first take up oxygen and become altered to 
sulphate!>, in which state they are more or less soluble. 
~Then iron pyrites is pr~ent sulphurous and sulphuric 
acids are formed. as well as several soluble sulphates of 
iron. All of these, but more especially the sulphates of 
iron , attack the other sulphide~ as well as the carbonate. of 
iron the latter setting free much carbonic acid , which may 
preciptate the lead as carbonate. Silver is precipitated as 
chloride or n ative silver if conditions are- favourable. other­
wise it may continue in solution as ~ulphate or carbonate. 
Iron oxide may be precipitated from the sulphate by 
numerous r f'actions. Pho~phate of lead probably is fonned 
through sulphmic acid attacking phosphates in the mela­
phvr~ ano setting free phosphoric acid. Chromate of lead 
is formed by the action of ~ulphuric acid on chromic iron 



forming soluble chromates, which precipitate the lmd 
from solution. 

During the last few years it has been shown that the 
influence of secondary alteration extends below the, oxidised 
zone, and has produced enrichments in the upper portions 
of the sulphide zone. Our knowledge of these processes has 
been greatly advanced by the researches of several promi­
nent American geologists, who hav:'l shown that the large 
shoots or bonanzas of rich sulphid e ores are in part at 
least the result of these processes. In the Zeehan field it 
is a notorious fact that the proportion of first-class ore 
decreases as depth is gained. I have discussed the causes 
and limitations of this impoverishment at some length in 
my r eport, on the "Vestem Mine, Zeehan, from which I 
may quote the following:-

" How, then, is the fact to be accounted for that, in so 
many instances in the 'Western and other Zeehan mines, 
the lo:les show such a marked impoverishment in depth 1 
I believe this impoverishment is in part real and in part 
apparent, and is to be accounte<l for in two· ways. Firstly. 
the ore i~ not distribut~d eve-nly along the lodes; it occurs 
in shoot.~ and patches. It is probable that the principal 
factors which have determined the formation of these shoots 
are the pre;;ence of ope-n spaces and channe,ls along the 
fissures, and the presence of rocks which, either on account 
of their porosity or solubility, or both , are spEcially favour­
able for re'placement.. Up to th:'l present time no general 
law has been discovered which assists us in finding new 
shoots of ore. and. as far 'as we know, their distribution 
is quite irregular. This being the case. we may regard the 
lodes as fissures in the c,rust of the earth. containing 
irregular shoots and patches of payable ore. The present 
surface is an arbitrary plane. passing through these fissures 
in a more or less horizontal direction. "Vhere this plane 
intersects a shoot of ore, the lode is discovere<l, the shoot is 
worked, and (,ventually is found t() cut out in depth. This 
follows naturally from the irregular nature of the deposits, 
and does not by itself prove that the lodes are on the 
i1.verage more procluctive near the surface than in depth. 
Secondly. the shoots in the upper le·vels have been enriched 
by conct'ntration of the or(' near the surface through the 
action of th ;) surface water. I b elieve this concentration 
is dUe to two ca us ell, namely. (n) the leaching away of the 
iron carbonate, and Cn) the redeposition of ga.lena. The 
fir~t of thC'sE' causes I believe to b e the most important. 
In t.he upper portion of all Zeehi1.n lodes t·he proportion of 
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.first-class ore is much greater than t·he same lodes contain 
below water-level. \Vhen water-leve.] is r eached, the gal ena 
is always mixed with more or less carbonate of iron and 
the proport ion of !'ccol1d-class or e increases. That' the 
chango in many instances is due to the leaching away of the 
carLonate of iron in the upper port ions of th e lode is proved 
by the fact that the· galena often r~ tains the impressions of 
the crystals of carbonate of iroll. It will be readily seen 
how this process might convert a large body of second-class 
ore into a small er borl ~' of fir-ts. The re-d eposition of gnlena 
by the act ion of surface waters ciep",nds upon the prescnce 
of the sulphid es of other metals which hav e less affinity 
for sulphur than lead has. Th e only mineral present in 
any considerable quantity which fulfil s this condition is 
iron pyrites. which occurs in small quantities with th e 
galena in th~ lower le\"cls. but in the upper levels of the 
\Vestern Min e is stated to have been absent. It is probable 
that the absence of pyrite<' in the upper levels is du e t<l the 
fact. that it has be~n replaced bv galena. The oxidising 
waters attack the ga lena near the mrface. converti ng the 
lead and silver into sulphate;, or carbonates; and in this 
form carry th em dO\\'Il\\"lIrrls till they com e in contact with 
the iron pyrites. Then a chemica I r 9act.ion takes place, 
lead and silv er sulphide lire deposited. and iron sulphate 
or carbonate goes on in solution. I believe that this re­
action is, in part. the cause of the conc9ntration of the 
galena in the upper portions of the lodes. The theory, how­
ever. must not be carried too far. Th ere is nowhere a great 
deal of pyritetS in these lodes. and unl ess it or some other 
precipitant is present. it is impossibl e for secondary deposi­
tion of galena to take place." 

The last r emark in the above extract applies only to the 
lodes of the sid9ritic formati on. In the case of the pyritic 
or pyrito-sideritic formations. it must be admitted that 
there is more than enough pyrites present to account for the 
reprecipitation of large quantities of galena. The theory 
also explains the presence of galena of higher grade in 
the upper portions of the pyritic lodes. It has been shown 
that the metals may be arranged in a series in such order 
that any metal of th e series i~ capable of r eplacing all 
succeeding metals and of being replaced by all pl'eoeding 
ones. For the commoner metal s this series is as follows:­
Mercury, silver. copper , bismuth. cadmium, antimony, tin, 
lead, zinc. nickel, cobalt. iron. arsenic. thallium, and 
manga nese. Thus. iron sulphide is capable of precipitating 
the sulphide.s of all the m etals of the serie6 from mercury 
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to cobalt, and iron salts may be precipitated as sulphides 
by the sulphides of arsenic, thallium, and manganese. Frol1l 
the fact that silver is capable of being precipitated by all 
but one of the metals of the series, we might well expect 
that it would not travel far in a downward direction along 
the fissure before it was precipitated. vVe should expect 
the ores near the surface. therefore, to be rich in silver. 
Similarly for t·he other metals, those which have precedence 
in the above series may be expected, as a gen~ral rule, to 
be found concentrated at higher levels than those which 
succeed them. This is, I think, on the whole borne out in 
the Zeehan lodes. Besides silver, antimonial ores (jame­
sonite, &c.) are more abundant in the upper portions of the 
lodes of the pyrito-sideritic formation , than at lower levels; 
while zinc-blende appears to increase in quantity up to a 
certain point as depth is gained. For further discussion of 
this question my rsports on the" Iron and Zinc-lead Ore 
Deposits of the Comstock District (pages 1~ and 13)," and 
on "The Ore Deposits of North Dundas (page~ ~7 and ~S),' 
may be referred to. 

This theory of reprecipitation of sulphides is, of course . 
not favourable to the continuance of good shoots of ore to 
great depths in the 10de6 of the pyritic and pyrito-sideritic 
formations. It teaches us that the galena will nut only 
be found to be less abundant as depth is gained, but will 
also be of lower grade. This applies, however. only to 
lodes in which pyrites is present in considerable quanti tie; . 
vV. H. vVeed* makes the following statement 011 this point: 
" From the chemical readions given it is evident that 
enrichment is largely dependent upon the presence of 
markasite, pyrite, or some other form of ,,'on sulphide in 
the primary ore, since lixiviation depends upon the pres­
enCe of the iron mlphates, and precipitation is mainly 
effectsd by the unaltered sulphides. As a cOllSt'quence of 
this it follows that ore-bodies lacking in iron pyrites will 
not show enrichl~1ent, thus explaining the absence of any 
such phenomena in the pure silver-lead bodies of the Creul' 
d 'Alene dist rict and elsewhere." There is, however. in the 
case of the sideritic lodes of Zee·han, as I have already 
shown, another cause for the production of shoots of first­
class ore neal' th e surface. namely, the leaching away of the 
soluble carbonate of iron. But this does not appear to 
affect the grade of the ore, nor should it gn:ntly increase 
the amount of galena present in the lodes per unit of lode 
a.rea.. 

• Trans. Aus. Inst. Milling Engineers, Vol. XXX., page 439. 
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This decrease in the value of Our lodes as depth is gained 
is the dark side of the theory of enrichment, and I think 
that we must look matters straight in the fac~ and act 
accordingly. Like every other a.dvance in human know­
ledge, the theory must have a bright as welJ as ada. k side. 
If, on the one hand, it baches us that we must not look 
for rich ~hoots of are by sinking shafts to great depths, may 
it not, on the other hand, show us the most likely places to 
seek these rich shoots at shallower levels. I think it will 
do this. What an) the conditions nece~sary for the for­
mation of rich shoots. Evidently we must first have a 
good lode-formation. 'Ve must have a large fault fissure, 
which would »erve as a channel, not only for the original 
solutions which deposited the primary minerals. but also for 
the surface waters which leach out the metals from the 
upper portiam and deposit them lower down a~ an en rich­
ment. 'Ve must look. therefore, for a formati on in which 
there has been considerable movement. Slickensides are 
the best indication of movement: the presence of good 
seams of " dig" or rubble in the lode-channe-l is alSQ a good 
sign of faulting a.ction. The presence of a black pug or 
slime in the" dig" is a good sign that mineral has been 
leached out of the' lode-chann el. This derives its colour 
from the prcs~nce of puverul ent sul phides of lead and iron, 
and often contains specks of ga lena and pyrit,·s. There are 
many such lod es in the hilly country in the !'outhern por­
tion of the Zeehan field. Th e fact that some of the galena 
foun d attached to fragm en ts of slate is of low grade should 
not, in my opinion , discourage prospectors. Thcs2 represent 
portions of the primary gal en'! which have escaped the 
leaching action of th e iron mlphate soluti ons. Prospect.. 
ing opeorations should be directed towards the discovery of 
the big shoots of enriched are such as have been mined at 
Grubb's Mine and in the main lode of the Sp:'ay Min e. The 
presence of small quantities of low-grade galena in th~ slate 
in the vicinity of the lodes. is no argument that enrich. 
ments do not exist lower down. I have had my attention 
drawn more particularly to the southern portion of the 
field, whe,re the large amount of backs obtainable by driv­
ing on the lod es, and al,o the large area of the lodes e!Xposed. 
to leaching action in the hills . appear to me t<J offer good 
opportunities for prospecting "'it,hout machinery, an < splen­
did chances of prospecting operations being rewarded. by 
the discove,ry of rich shoots. Prospeding drives should be 
driven at as Iowa level as possible- in order to get below 
the leached zone. I have, not bee-n able to examine the 
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country to· the north of the vVestern Mine., but I can see no 
reason why this country should not be equally favourable. 
The Oonah Hill specially appeals to one as likely to contain 
enrichments, and this country so far has been almost 
entirely neglected by prospectors. I would de·precate any 
large expenditure on small lode-formations, and especially 
those which do not afford an adequate channel for the 
circulation of surface waters. These lodes may b:') very 
payable near the surface, but the enrichment is not. likely 
to extend to a great depth, and with increased cost of 
mining the chances of their proving payable in depth are 
not great. 

I s there a " Jfo ther Lude" in the Zeehan F ield? 

I have often been asked this question by mining men in 
Zeehan. and uutil quite lately I have always r ep ·i .. d that 80 

fa;r as I knew there was no geological evidence which would 
lead one to suspect the presence of anything of the kind, 
unless such continuous lodes as those of the Silver King 
or t·h :') Spray Mines could be regarded as "mother lodes." 
These lodes do no t, howeveT, answer to the usual concep­
tion of a "mother lode." If this expression is used at a.ll 
it should, I think, be confined to the great fault fissures 
which have acted as the main channels along which the 
metalliferous solutions ascended from the depths below, 
and from which the smaller lodes have received the metal­
bearing solutions \,hich have deposited the valuable 
minerals. From the n "ture of the case it is, of course, very 
difficult to decide which have been the main channels of 
eirculation. In the Zeehan district the whole region is one 
mass of fissures and fractures, and it is possible that the 
whole of the metal-bearing region has acted as a kind of 
huge channel along which the solutions ascended, p~sing 
freely from one fissure to another along the line of least 
resistance. Still. my examination of the Zeehan di ~trict 
has pointed to the presence of certain lines of faulting 
which appear to have been of vastly greater importance 
than that of any of the lode fissures which have· been ex­
tensively worked up to the present. I have pointed out 
that most of the Zeehan lod es are situated within an area of 
highly disturbed strata-that this area is probably a zone 
of subsidence bounded on the south and east by great 
faults. Is it not possible that these great faults may be 
the" mother lodes" of the Zeehan district 1 It is probable 
that had I not been about to sever my connection with the 

{ 

i 



:> 

e 

f 

e 
I I 

I-

33 

I;eological Department I should not have alluded to this 
question in this report. I would have waited till I had 
more opportunities for studying the question, and until I 
was more certain that my interpretation of the structural 
geology of the dist.rict, as given in this r eport, was correct. 
A s. however, I am shortly le.aving Tasmania, I think it is 
only right that I should place on record the speculations 
whi ch I have mad e on this qu estion, and the evidence on 
which these speculations ar e based. 

I have already given my r easons for suspecting that the 
disturbed area of th e Zeehan field is bounded on the south 
and east by great fault fissures. but I have not alluded to 
the fact that. in several plaoes. whers I should expect these 
fissures to be, there is evidence of the presence of large 
lode-format.ions. 

Beginning with t·he southern boundary of the disturbed 
area, we have a very large lode-formation on the old Silver 

.. Duke Mine striking nearly east and west, and very close 
to, if not actually at, the contact of the slates and the con­
glomerate, which at this place also strikes east and west . 
This formation is of unknown width, carries dolomite, car­
bonate of iron, pyrites, and galena. the latte-r only in small 
quantities and of low grade. Where the lode has been 
worked there is evidence of the presence of serpentine, and 
it is just possible that the great fault fissure may be a dyke 
of serpentine. St.ill , there is undoubtedly a lode here, and 
a very large one. although th ere does not appear to me 
to be much encouragement to develop it at the present 
time. Still , the lode should not be forgotten. It is pos­
sible t,hat when more is kn own about the Zeehan lodes it 
may become advi~a ble to test the formation in depth. There 
is a.Jwa.ys a chance, in the case of a large fissure formation 
of this kind. of shoot s of enriched ore occurring be,low 
water-level. I think also that it might be worth while 
trenching across t·he contact of the slates and cong'omerates 
along this line. It is now known that the large pyritic 
deposits at Mount LyeH occur along a great fault fissure 
dividing the schists from the conglome,rate formation. In 
that district at least it is practically certain that this great 
fissure has served as the channel for ore-bearing solutions. 

To the east of the Silver Duke section in the southern 
portion of Section 174M. charted in the name of A. D . 
Sligo, and marked in the geological plan under its old 
number. 1876-91M, there are several lode-formations carry­
ing pyrites, carbonate of iron, and galena in small quan­
tities, striking east and west. These formations are in slate 
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country, and the great contact fissure must lie to the south. 
Still, their direction of strike being contrary to that of all 
lodes in the central and northern portions of the Zeehan 
field, proves that there is a line of fissuring running eaat 
and west in the southern portion of the field, and gives a 
certain amount of circumstantial evidence that the plane 
of contact between the conglomerate and the slate is actu­
ally a plane of fissuring of the s"me, age as the lode fissu res. 

This east and west contact appears Dnly to extend in an 
easterly direct.ion as far as to the south-eastern portion 
of Section 674M. From here the contact of the disturbed 
slates and sandstones with the conglomerate. takes a course 
a, little east of north through Sections 5353-93~i, 534:l-93M. 
and 3687-93M. Of this line of country I can only say that 
there are a number of large lode outcrops. the exact position 
of which I have not accurately located. They occur approxi­
mately along the plane of contact , and may very possibly 
r epresent the lin e of contact in this part of the district. 

To the north of Section 3687-93~[ (the Austral Min e) the . 
conglomerate formation is seen no more. Beyond thi s we 
have to foll ow the contact between the regularly stratified 
strata of the eadern portion of th e field which are con­
formable with and overlving the conglomerate. and the dis­
turbed area of the central and western portions. From t he 
North Austral :'\Iine the contact appears to take a course 
of north 660 west. passing through t.he northern portion of 
the Montagu N o. 1 :.\iine into the Central Balstrup. and 
thence in a more northerly direction to the north-eastern 
portion of Section 1209M (Balstrup's Manganese Hill). I 
have not examined this line of country, but would suggest 
that it might easily be tested by a crosscut north from the 
Montagu Mine workings. 

From th e north-eastern portion of Section 1209 the con· 
tact takes a course of 300 east of north through Sections 
19'1-87M and I93-87M (The Argent Mine). Section 943M 
(The Florence'). and Section 559M (The New Mount 
Zeehan). This contact is. I think, clearly a fault fissure. 
To the south-west of this line the strata are evenly bedded. 
striking from 350 to 400 west of north. As the contact is 
approached the strata bend round to, the north. and at the 
contact, a complete change of country takes place. To the 
east we have slates and sanrlstones, to the west mehlphyre 
tuffs and interberlded slates. The faulting movement hall 
ha.d a lateral as well as a vertical component. From the way 
in which the strata, bend round on approaching the contact 
it is evident that the western country has been heaved to 
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the north or the east~rn country to the south. This is 
confirmed by observations on ?ne lode at. least on the west 
aide of the contact. Currie s lode as It approaches the 
plane of contact bends round to the west. We have then 
the st rongest circumstantIal eVIdence of the presence of a 
great fault. fi ssure running along the eastern margin of the 
Arg2"nt Flat. There are alsO' good r easons for believing that 
this is a.lso a lode-farmation. In Flaherty's Shaft on 
Sm ith's section a very large lode-formation was cut in the 
ea;t crosscut. It wall a loose open format.ion, and when firs t 
struck there was a burst of water , carrying with it quanti­
ties of slurry, broken slate, carbonate of iron, and slugs 
of galena. This formation was striking 300 east of narth , 
ancl is marked on the geological plan as Flahert.y 's locle. I 
believe that Currie 's lode junctions with this lade, bending 
round to the west as it daes so. The old plans of Cunie's 
workings show this bend very distinctly. and it looks as if 
the shaot of ore in Currie's lode extended for some distance 
along Flaherty'S lode in a sauth-westerly direction. This 
lode of Flaherty 'S appears to me t{) be very much like 
what we are looking for. It is in the right pasition. its 
strike is right, and it is just the kind of form ation which 
we should expect to find. I think also t.hat the great vugh 
which was struck in the Fl arence workings. and which 
resulted in the lass of one man's life. was connected with 
this same fi ssure. Th e Florence Company were driving 
along the course of Currie's lod e in an extrem91y hard 
quartz breccia. evidently cannected with the locle, when. 
without t.he slightest warning. the shot. fired in the face 
broke into a large vugh. described as being 30 feet wide, 
40 feet high. and of unknown length. The rush of water 
carried with it an enarmous quantity of sl uny. angular 
blocks and fragm ents af slate. carbonate of iron . and galena. 
which were supposed to have come from Currie 's old stopes. 
These, however, are still intact. and I think the fragm ents 
must have come from the vugh it.self , which was probably 
once filled with carbonate of iron. This has been le,ached 
&way by surface waters circulating in the fissure. and the 
roof and walls have fall en in, forming the angular frag­
ments of slate and lade-matter which were carried into 
the Forence warkings. This is t.he only explanation I can 
offer for this mast r egrettabl e accurrence'. 

I think it is also possible that this same formation has 
lately been cut in the east crosscut from the No. 6 shaft 
of the Argent Mine. I have not been able to im;pect this 
lode. but Mr. Vincent describes it to m e as a large loose 
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formation containing a large quantity of water, and, what 
is of more interest from a commercial point 0.£ view, pay­
able quantities of high-grad€' galena. Carbonate of iron 
is also present. This lode strikes 300 east· of north, and 
is almost directly in line with Flaherty 's lode. It is just 
about where the contact is to be expected, and I have greoat 
hopes that it will turn out to be the main or " mother" lode 
of this portion of the field. This line of lode will probably 
in the near future prove whether there is anything in these 
speculations. Should t.hey turn out to be correct in this 
instance. then the whole line of country which I have 
described above will be worth prospecting. 

I am a little undecided as to the position of the con­
tinuation of this line of contact further nort·h. It must 
cross the Town of Zeehan somewhere, and then probably 
passes along the eastern slope of the Montana Hill. This 
is a portion of the district that I have not been able to 
examine very carefully. 

In concluding this theoretical portion of my report, I 
wish to say that I feel that my examination of the Zeeha·n 
field has been of a very superficial character. It is true 
that I have been a.ble to spend much more time on it than 
any previous geologist, and have had opportunities for 
making ohservat.ions which were impossible during the 
flying visits of my predecessors. Still, the district is so 
extremely complicated, and the whole st.ructure of the 
country is on such a huge scale, that the examination of a 
limjted area· such as that included on my geological plan 
gives one very few clues as to the real structure of the 
country. Before this can be correctly unravelled we must 
go further afield, and not confine our observations to the 
known metalliferous areas. Until this work over larger 
areas is sufficiently advanced to enable us to correctly inter­
pret the general geological structure of the count.ry, it is 
not possible to solve. with any approach to certainty. the 
great problems of economic importance· which are continu­
ally being presented to the mining geologist. I trust that 
the remarks which I have made on the geologIcal structure 
of the Zee·han district will not be taken as final. The obser­
vations require confirmation and extension. In this direc­
tion there is a vast field open for useful geological work 
by active young men, such as many of the students of the 
Zeehan School of Mines. If the speculations which I have 
made in this report have no other result than that of 
awaking interest in some of the geological problems of the 
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district· and of giving direction to future research, I do· not 
think that t.he expense incurred by the Government in my 
examination will be altogether thrown away. 

THE ZEEHAN-MoNTAXA MINE, LIMITED. 

Sections 199-87M, 736-871.1. 20l-87M, 1666M, 2154-87M, 
691M. 1636:\1, and 243-87M; total area, 423 acres. The 
parent Montana Mine. now known as Montana No.1, is 
situated on Section 2154. originally a 39-acre section, but 
subsequent.ly enlarged to 62 acres by purchase of a strip of 
ground from the Silver Queen Prospecting Association. 
Subsequently t.he Montana Company acquired t.he ssoctions 
held by t.he Silver Crown Company. including the Dispatch 
Mine, and still more recently, when the Silver Queen Mine 
was refloated as the Zeehan-Quee>n, the company acquired 
the mine formerly known as No. 1 Queen, situated on 
Section 691M. and now known as Montana No.2 . 

The ilfontana J 'o, 1. 

A great. number of lodes have bee·n worked on this pro­
perty. The country is all very much dist.urbed, and con­
sist" of slates, quartzites, or hard sandstones and melaphyre. 
The latter rock occurs both in the form of dykes (an ex­
cellent example of which may be observed in the cutting 
just opposite the Montana concentrating mill), and also .in 
the form of sheets and lava flows interbedded with the 
country, Some of these sheets probably represent beds of 
tuffs. I found it. impossible to work out the structural 
features of the country in this part of the field . The masses 
of melaphyre occur in the most irregular manner, and have 
evidently been much faulted prior to the formation o·f the 
lode fissures. The latte1' usually traverse the slates and 
melaphyres without being materia·l1v influenced by the 
change of country. Sometimes t.he metal appears to cut out 
when a change takes place, as in the case of a lode passing 
out of melaphyre into slau. But in other inst.ances this is 
not the case. Th ere appears to be no rule to guide one 
as to where ore may be expected. A curious feature of the 
Montana and surrounding mines is the presence> of what I 
believe is a series of parallel cross-lodes, striking about 500 

to 600 west. of north, and dipping to the north-east at an 
angle of 400 to 550 . These cross-lodes, or as they are 
called locally, "slides," are more permanent. than most of 
the product.ive lodes, The latter appear to occur in the 
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country between two such cross-lodes, and the same pro­
ductive lode has never with certainty been known to cross 
them. The cross-lodes are large fi ssure formations, with 
slickensided walls. the slickens'ides being usually nearly 
horizontal, showing that the movement has been horizontal. 
not vertical. From the way in which the lodes bend 
round as they approach the cross-lodes it would appear that 
the northern walls of the cross-lodes have heaved to the 
north-eaet or the southern walls to the south-west. This 
feature is observable in all the members of the series. The 
cros&-lodes usually contain a little galena and carbonate of 
iron, and in sevE)ral instances they have carried very fine 
shoots of ore. · In the \\' estern Mine K o. 1 and K o. 2 
" slides" belong to this series of cros",lodes, and I believe 
that No.4 lode of the sam e mine must be al so included. 
This lode is almost diredly in lins with the north main 
slide of the Montana Mine, and as the strike and dip agree, 
I think we are justi fied in assuming that they are the same. 
In the Montana Mine we have the main n Oi·th slide, and 
furth er south again the main south slide. There is a simila~ 
formati on at th e Oonah Min e. known as the main slide. and 
at No. 4 Queen I think that No. 4 lode north must· be 
included in th e series. I t appears to me now, after can· 
sidering the whole of the ev idence b9aring on these cross­
lodes or slid es. that the productive lodes have not been 
faulted by the cross-lodes. I am inclined to think that the 
age of the cross-lodes and that of the productive lodes is 
identical ; that the direction of strike of these cross-lodes 
represents the main direction of faulting in this portion o·f 
the Zeehan field ; and that the productive lodes are merely 
miner faults and fractures connecting the main cross-lodes. 
The presence of characteristic lode-matter , and in some cases 
of rich shoots of ar e in th e- cross-lodes, is strong evidence 
on this point. Another picce of evidence is afforded by 
the behaviour of th e productive lodes as they approach the 
cross-lodeR. III [\. great number of instances. as Mr. J. Craze 
has po·inted ou t to me, the- productive lod es seem to throw 
off fmmches as th ey approach the cross-lodes. This is 
nuticeable where th e main lode north and N o. :] lodes 
approach No. 1 slide, and where the main lode south ap­
proaches No.4 lode in the Western MinE). It is very 
noticeable where No.6 lode approaches the main slide in the 
Monta na, and t.o a lesser degree in the case of No. 3 and 
No. 4 lodes; also where No. 6 lode south approaches the 
main south slide at the Montana, and similar phenomena 
()(X'ur in t-h Eo' Oonah and Queen Mines. I can see no 
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explanation of this curious fact in the theory that the 
" slides" are faults of later age t.han the lodes, but I think 
it is capable, of a mechanical explanation on the assump­
tion that the, main original faulting movement has taken 
place along the strike of the cross-lodes, and that the 
country between the main lines of faulting ha~ been frac­
tured and faulted in the process. According to this theory 
we would expect the cross-lodes to be the main channels 
through which the ore-bearing solutions originally 
ascended, and that being the case. it may reasonably be 
asked: how is it that the cross-lodes have not proved more 
productive. Possibly this may be because they have so far 
boon more or le,ss n eglect-ed, as they have usually been taken 
for faults of later age than the lodes. Three good shoo·ts 
of ore ha~e been found in these cross-lodes, namely, (1) the 
shoot of ore in the No. 4 lode, IV estern Mine; (2) the 
shoot of or~ in the main slid e. Montana Mine, near the 
junction of the No.6 lode ; and (3) the shoot of are in No.4 
lode north in the Silver Queen Mine. I am of opinion that 
these cross-lodes or "slid€6" should rece,ive more attention 
than they have in the past. Even supposing they are not 
cross-lodes, but only faults , it has been shown in a number 
of cases that the productive lodes contain rich shoots close 
to the slide, and on this account alone the slides might be 
worth driving on , just as at Ballarat it is found advisable to 
drive on the " indicator veins." Also, if these formations 
are faults of later age than the lodes it wouid be worth 
driving on them with the object of picking up the continu­
ation of the lodes on the oth~r side of the faults, I am 
by no means satisfied that the vi3w I have expressed above 
is the true one. but this does not affect the practical bear­
ings of the question, IVhichever view is taken, a good 
case ma.y be made out for driving on the slides. 

The mine has been worked from a main shaft situated in 
the eastern portion of the section. The' shaft is 641 feet 
deep, and levels have been open~ out at the following 
depths:-No. 1 level, 112 feet; No.2 level , 193 feet; No. 
3 level. 295 feet; No.4 level. 401 feet; No, 5 level, 503 
feet; No.6 level , 604 feet. 

iYo, 1 Lode,-Average strike north 300 east, dip 750 to 
the east·. This is the most easterly of the lodes worked by 
the Montana Company, and was the first lode operated 
upon. At No.1 level it has been driven on for a distance 
of about 550 feet, of which about 350 is stated to have 
been in good ore, though the lode has been stoped out. for 
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nearly the whole distance driven on. The northern portion 
of the stop~d ground is in white country and the southern 
portion mostly in slate. At No.2 level the lode was driven 
on for a distance of about 260 feet. Th", good shoot of ore 
mjned above No.1 level proved to be getting shorter, being 
only about 200 feet in length at this level. Both north and 
south the lode is still showing in the ends o·f the drives. but 
is quite barren. At No. 3 leve·l the lode was driven on for 
160 feet, and at this level the good shoot of ore had nar­
rowed down to about 20 feet. All the ground above this 
drive has been stoped out, and has proved the shoot to 
be V-shape-cl. widen ing out all the way up to the tunnel 
level. This is all the work done so far on this lode. A 
crosscut has, ho\"ever. been started at No. .5 level to cut 
this lode. and is now 60 feet east of No. 4 lode. If K o. 3 
lode preserves its strike and dip this crosscut should cut 
it in another 90 feet. It i" proposed to drive for this lode 
also at No.4 and No.6 le,vels. It. is the same character 
of lode as No.4, which has been profitably worked down . 
to No.6 level. and is in the sam9 country, so there is no 
reason to believe it will not turn out equally as good. 

}.-o. :2 LOr/e.-Average strike north 60 east. dip north of 
main shaft slightly to the west; south the dip is about 
vertical. This lode has been driven along at adit level for 
about 300 feet south of the main shaft; 60 feet below this 
an intermediate level was driven for nearly 200 feet. and 
the whole lod e stoped out between this and the surfac9. 
At No. 1 level the lode was cut in the plat, and was driven 
on north of the shaft for a distance of 200 feet, when th e 
main north slide was cut. At this point the slide is in slats 
country, and the course of the lode bends round to north­
west in the vicinity of the slide·. This is a feature which 
appears to be common to all of the lodes which intersect 
these main slides. At No . 3 le,vel the lode was driven on 
north of the shaft for 130 feet. Here the lode is poor, 
consisting of a vein of carbonate of iron, with only splash es 
of metal. An interm ediate level was driven 40 feet above 
No.3, and from t·his the lode was stoped up to the slide. 
This lode has also been cut 350 feet !'()uth of the shaft· by 
a crosscut from the drive on No.1 lode at No. 1 level , and 
driven on for a littl e over 100 feet. A little stoping was 
done ahove this drive, but the lode proved to be very 
poor. This lode is described as having been bunchy, and 
never at all rich. It i" irregular in its course, and has not 
been cut. or, at any rate, has not been recognised in the 
lowe'r levels. 
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_~-(). J Lodc.-This is a small lode. ha.ving an average 
strike of north 80 east. and dips to the east at an angle of 
680. The workings on the lode are situated to the south­
west of shaft. At t.he adit lev21 the lode has been driven on 
for 120 feet. and below this at No. 1 level for 240 feet. 
the whole of the lode being stoped out above this level. 
The lode was also cut in the main west crosscut at No. 1 
level, and was driven on for a short distance both north and 
south. but it proved "to be barren. At No.3 level the lode 
was again cut in the main crosscut. and driven on south for 
200 feeL A little stoping was done above this level, but it 
proved to be unpayable. This lode has also been cut in 
No.4 and No.5 I eve,1s, but in both cases it was barren 
where cut. and has not been further developed. There was 
only one good bunch of ore in the lode, and that was 
just below ad it level. It I ived nearl~' down to No. 2 level, 
but was only really payable, above Ko. 1 le·vel. 

_N o. 4 Lode.-This lode is situated to the east of the main 
shaft. It strikes about north 300 east, dipping to the east 
at an angle of 650. In No. 1 level it was driven on for a 
distance of 200 feet . In the south end the lode, appears 
to pinch out whe·n passing out of the white country into 
slate. In th e Horth end it was cut off by a slide st.riking 
north 650 wcst , and dipping 280 to t.he north ·east. This 
slide is evidently connected with th e main slide north. It 
is nearly parallel to it in strike. but much flatter, and is 
situated to the south of where the main slide is to· be ex­
pected. It evidently junctions with the main slide just 
above No.2 level. The lode at No. 1 level and in the stopes 
between No. 2 and No. 1 levels behaves precisely similarly 
on approaching this flat slide as it does in the levels bolow 
on approaching the main slide. In the vicinity of the slide 
the course of the lode gradually bends round from north 300 

east to north 150 east, and then. when within 6 feet of the 
slide, suddenly changes to north 15 0 west. This may be 
obs~ed in all the levels on this lode. It is the strongest 
evidence of the fact that the northern or hanging-wall of 
the slide has been thrown to the north-west or the footwall 
to the sout·h-east. 

At No. 2 level the lode has been driven on for a· distance 
of 450 feet. the ore pinching out south, as in No. 1 level, 
when the lode passed out. of the white country. At this 
Ie-vel the lode was driven on sout·h of t.he white country in 
sla.te for a di~tance- of 130 feet. For the first 50 fee-t so'uth 
of the contact the lode-channel was unmineralised. After 
this there is a vein of carbona.te of iron, with occasional 
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splashes of galena, up to the end of the drive, but the lode 
is unpayable. North of the contact the lode was produc­
tive up to the north main slide, a distance of 300 feet. 
Above this level the lode is completely stoped out up to the. 
surface. 

At No.3 level the lode has been driven on for a distance 
of 360 feet , and was productive almost the whole distanc9. 
In the south end of the drive the lod e was not productive 
quite up to the slate contact as in the upper levels, but 
be<:ame poor halfway between No.3 and No.2 levels. The 
lode is now stoped out between these levels for a distance 
of over 300 feet, the northern end of the stopes ext e,nding 
up to the main north slide. 

At No.4 level the lode has ueen driven on for a distance 
of over 800 feet, and between N o.4 and No.3 stoping is 
proceeding along a distance of 600 feet. of which 200 feet 
are in slate. There is about 40 feet o.f lode still standing 
between No. 4 a nd No. 3 levels. 

At No.5 level the lode has been driven on for about 570 
feet, and the whole of this is being stoped. In the north 
end a slide which was not met with in the upper levels cut 
off the lode. This slide as seen in the drive strikes north 
500 west , dipping to the south-west at an angle of 630. 
It faulted the lode 43 feet to the north-we,t at this level. 
The lode has been picked up on the other side, and con­
tains a fine shoot of ore between this and th~ main north 
slide. The lode has lately been cut at No.6 level. and has 
been driven on for 30 feet. It contains a.bout 2 feet of 
second-class ore. 

No.4 lode has not been specially remarkable for its rich­
nees, but it has been a good const.ant ore-producer for 
many years. The ground stoped has by no means been all 
payabl e, but it has been found t,hat to get at the good ore 
it is necessary to stope out the Dad with the good. Three 
stopes can be taken out for the cost of driving one inter­
mediate level, and as even the apparently barren portions 
of the lode contain occasional buncheos of ore. it is gener­
ally found more profitable to stope the whole lode than to 
take out the rich patches alone. The distribution of the 
good shoots of ore in No. 4 lode are instructive. They are 
not continuous in anyone direction, but form detached 
irregularly-shaped patches in the lod~channel. The inter- . 
vening spaces are, however. not absolutely barren, but they 
are so poor that in the absence of the good shoots they 
would not pay to take out. Four of these shoots were found 
above No.4 level and one more abovc No.5 level, the 
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I'cmainde,1' of the ground at this level being not much more 
tban payable. 

,,·r,. (j Lode .YoTlh.--Average strike north and south, dip 
to I be ea,t 6:! degrees. This lode runs between the main 
sout h sl ide and th e main north slide, a distance of 850 feet. 
At the south end. where it meets the main south slide, the 
10<1(· has been bent round to the east, showing that the 
I hmw of this , Iid e is in the same direction as that of the 
nt,.~ill north slide to which it is parallel. In one place I 
II ll 1 icc..:1 that the strire on the wall s of this slide are hori­
zont,,!. proving that the motion also was horizontal. For 
th e nrst 160 feet nOlth of the main south slide, the course 
of I he lode i, north and south. Then it takes a bend to 
t h(' east. striking north 470 east for a distance of about 90 
fl'et. after which it resumes its former strike of north and 
south. until it reaches th e main north slide, a distance of 
630 fe et. As it approaches th~ main slide the lod e splits 
up into a number of branches. and when the main lod~ 
channel reaches the slide it turns round to the north-west, 
ami in the upper levels at least the slide itself becomes 
ore-bearing for some distance Jl >l't h of th e junction. The 
best part of the lode has so far always been found to be 
at. the north end in the vicinity of the main north slide, 
the last 200 feet being excepti~nal!y good. At adit level 
No. 6 lode was poor. It was driven on for :!50 fe et, and 
very little stoping has been done. There is a little second­
class ore still to be taken out. and a good deaT of low­
grade gossan. which is b elieved to he ju!'t about payable, 
Or would be so if prices were a littl e b9tte1' t·han at present. 
The good ore is said to have lived up to the floor of the 
tunnel; between t.his and a·n intermediate level 40 fe<et below 
the ground is unstoped for a distance of 200 feet. This is 
said to be good ore, hut at· present is being held as a reserve. 
Bet.\\'een No.1 level and the interm ediate the lode has been 
stoped out continuously for a distance of 450 feet south of 
the main north slide, and for 120 feet along the slide north­
west of the junction. At this point there were a number of 
branch es running parallel with the sl ide, and these were 
taken out in one stope 40 feet in width. The lode is said 
t? have been very highly productive at this point, and very 
nch for 200 feet south of the junction. South of this point 
the lode was patchy. but taken all through paid well. Some 
dIstance north of the main south slide a little stoping has 
been done on it make of ore at the bend of the lode already 
referred t.o . This shoot is unpayable at. th e present prices 

·of the metals. 
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Between No.2 and No. 1 level~ the lode has been com­
pletely stoped out for the same distances as above No. 1 
level. Hem, however, it did not pay to take out the veins 
running parallel with the main north slide as in the upper 
level, and the main channel of the slide alone, was stoped. 

At No. 3 level the southern extremity of the stoped 
ground is a little further south than in the two upper 
levels. From this point the lode has been stoped almost up 
to the slide, the latter at this lenl proving barren. Only 
the picking-up stope now remains below No.2 level. 

At No.4 level stoping has been commenced from a rise 
340 feet south of the main north slid9, and from thee to 
four st{)pes have already been taken out above this level. 
At the south end of these stopes the lode is poor. but good 
ore is said to have bgen cut in the winze above the present 
stopes. Three parties of men were at work stoping at the 
time of my visit. In the first stope the lode is very wide, 
with from 3 to 4 fe et of iron carbonate containing fair 
seconds. and 15 feet of slate with seams of iron carbon­
ate and occa,ional bunches of metal. In the next stop~ 
going north (the fifth above No.4 level) the lod e was 4 feet 
wide, beautifully banded with about one-third metal by 
volume. A littl9 north of this again the lode was 6 feet 
6 inches in width and about half met.al by volume. The 
next stope is close to the main north slide. It is 3 feet 
wide. with seams of galena and iron carbonate. Just below 
this the lode is cut off by a slide striking a little west of 
north. and dipping to the east-. This slide has not been 
observed before in this mine. It was cut in t he No. 4 
level drive and driven along for about 35 feet. until it 
junctioned with the main north slid e. This slide does not 
seriously affect the amount of ore a.vailable above Ko. 4 
level. There is still ahout 50 feet 0'£ lode standing bet.ween 
No.4 and No.3 levels. 300 feet in length. 

At. No. 5 I ~\'e[ the lode was cut at a point estimated to 
be 330 feet. south of the main north sl ide. and was driven 
on no·rth for a distance of 180 feet. The first 130 feet 
were poor; good ore then came in for 50 feet; <Lnd then 
the slide which cut off the ore in No.4 level was struck. 
A good deal of work has been done beyond the slide. but 
the lode cannot be found. The country also seems to have 
altered. soft graphite slate coming in with st.rings of car­
bonate of iron and quartz. On the whole, this looks un­
favourable to the continuation o.f this shoot.. There is, of 
course. a /!'00<l deal of ore to· be won between No.5 and 
No. 4 [eve~ls. but the slid e has cut off that portion of the 
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Jou e \\hich, from the surface downwards, has always been 
t he riches t part of the lode. 

At Ko. 6 level the lode has been driven on for 230 feet 
north of the slide. The lode-channel is filled with fiucan 
and bunches of carbonate of iron, but no ore has been 
found : 

_~·u. (j Lode Suu/h.-This lod e is situated to the south of 
t.he main south slide, and is generally considered to be the 
faulted portion of No.6 lode· north. If th e theory as to the 
nat.ure of these main slides. which I have already con­
sidered, proves to be correct. then the, lodes on the two 
sides of the slides are not to be regarded as one and the 
same. This must, however , be regarded at present as an 
open question. 

\\"hatever the nature of the main w uth slide may be, it is 
certain that it cuts off N' o. 6 lode north, the end of the 
latter bending round to the east as it approached the slide. 
From the point of junction the slide was driven along at 
No. 1 level for a distance of 130 fe et in a south-easterly 
dired ion when No.6 lode south was cut. This lode is also 
bent close to the slide in a north-west-erly direction, like 
all the othe'r lodes which junction with either of the main 
slides from the south. The lode was driven on up to the 
southern boundary of the Montana K o. 1 section, and this 
drive has subsequently been connected with a drive along 
the same lode in the old Queen section (No. 691M), now the 
property of the Montana Company. The lode is very 
irregular in strike; for the first 100 fe et it strikes south 
100 west, for the next 120 feet south 170 east; it then 
bends round to the west again, striking south 360 west up 
to the end of the drive in the Queen section; a total 
distance of 400 feet . It appears to me that this last is 
the true strike of No.6 lode south, and it is probable that 
the first lode driven on from th9 slide is a branch lode to 
the west of the main lode-channel. 

What I believe to be the main No.6 lode south has been 
driven on at No. 2 level up to the slide on a fairly constant 
strik9. It is remarkable that just as No. 6 lode north 
breaks up into several branches in approaching the main 
north slide. so does No.6 lode south break up into se·veral 
brancbes when approaching the main south slide. 

Above No.1 level the stoping has been confined to wit.hin 
100 feet of the boundary. For this distance the ore hae 
been stoped up to the surface. the last surface stope being 
taken out at t.he time of my visit. The lode is described as 

",IS \10:;1-. 
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having been very payable; not much firsts, but very good 
milling ore. 

At No.2 level the stoped ground is of greater extent. 
but the shoot appea.red to shorten going up. The stop€<~ 
here extend to within 40 feet of the boundary. A winze 
was sunk on the boundary between No.1 and No.2, and 
for the first 30 feet was in fair ore. This ground still 
remains to be stoped. 

No.7 Lotle.-This is a branch between No.6 and No.8 
lodes, and was first driven on at No. 3 level. At this level 
there are 200 feet of payable lode, ten stopes of which have 
a.lready been taken out above No. 3 leve-l. The strike of 
this lode is north 180 east, and the dip is to the east. 
The lode was not observed in the drives above No.3 level. 
It is a small lode, and, taken all through, is not highly pay­
able. It appears to cross No.8 lode, which has faulted 
it for a short distance. North of No. 8 lode the stopes 
extend for about 48 fe et along No·. 7, and at the time of 
my visit were looking particularly well , there being 3 fee t· 
of good milling ore in the face, with a large proportion 0'[ 
firsts. I understand , however, that the lode is patchy. 

At Ko . 4 level the lode has been driven on between No. 
B lod e and X o. 8 lode. but it is poor, and it is doubttu! 
if it is payabl e. The lode has also been cut in the west 
"fosscut at Ko. 5 level. It is said to have contained a 
little metal, but it has not vet been driven on. The lod() 
has also been cut at No. 6 1E,~el, but contains no ore-. 

No.8 Lode.-This lode has an average strike of north 
320 east., and dips to the north-east at. an angle of 600. It 
appears to be a branch-lode connecting No. 3 lode· with the 
north end of No. 6 lode north. The lode is believed to be 
faulted bet"'een Ko. 2 and No·. 4 level ~ by an upthrow 
slide (known as Ko. 2 slide), which for a considerable dis­
tance strikes almost parallel to th e strike of the I()d e. but 
dips a littl e flatter, the result being that the lode is above 
t·he slide aboye N o.2 le·vel , and below the slide below No.4 
level. The thro\\' of the slide is about 200 feet, measured 
in the plane of dip. In the north end in the vicinity of 
No.6 lode the lode does not appe<ar to have been faulted 
a.bove No .. 4 level. At this point. however, the lode takes 
a bend to the north, so that its junction with t.he fault will 
be at a deeper level. I think there is still a possibility of 
this fault being merely a parallel fissure or branch from No. 
8 lode, but there is not much evidence in favour of this 
view at present. and the former theory must be rega.rded 
119 the most probable. 
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At No. 1 level it. was intended to drive on the lode 
eimultaneously from the main west crosscut in a north­
easterly direction, and from the workings on No. 6 lode 
north in a south-wooterly direction, but the two drives did 
Hot meet , and it was then ascertained that th e drive from 
the crosscut had been taken along the slide, which at this 
level is a short distance to the south-west of the lode proper. 
The north end of the lod e proved to be productive, and has 
been ;tvped up to the surface. 

At No.2 level the lode was driven on right through both 
slide and lode, being in the drive in parts of this level. Only 
the north end was productive, and this has been stoped up 
to No. 2 level. 

At No. 3 level only th e 51ide was cut in the west crOBB­
cut, and this was not driven on. The north end of the lode 
... ·as driven on from the northern workings on No. 6 lode, 
and this ground is now being stoped for a distance of 280 
feet, ten stapes being already taken out. The lode is wide 
and mulJocky, good ora showing in parts, while in other 
parts it is practically barren. The lod e has always been 
patchy, but taken all in all it pa~'s fairly well. 

At No.4 leve,1 the lode has b een driven on from the main 
west crosscut for a short distance. The slide is seen here in 
th e top of the drive, and distinct1~· cuts off the lode over­
head . The lode is productive, carrying from 3 inches to 
8 inches of good ore. On account of the slide cutting off 
the lod e overhead, however, there is very littl e are to be 
taken out above tbis drive. Lateh-, however. a vein of ore 
carrying a foot of first-class metal 'was cut behind the slide, 
Rnd has been driven on for 50 feet. It is impossible to 
say what this may develop into. At t·he north end the 
lode has been driven on a short distance from No. 6 lode. 
It is intersected by another branch-lode parallel to No. 7 
at, this point, and its cont·inuation beyond the branch was 
not picked up in the level. Two or three stopes above, 
however, the lode was found, and has been driven on "­
short distance, from the stope. It appears to have been 
faul ted a, few feet by this branch-lode, and has since been 
picked up in the level and driven on 80 feet. This ground 
is now being stoped, and is producing payable ore. 

At No.5 level the lode was cut in taking out the plat, 
and was driven along for nearly 200 feet, being more or 
less productive all the way; then a fault was met with, 
which threw the lode to the west. It was picked up again 
and driven on for a further distance of 50 feet, when & 

second fault was encountered. Beyond this point the 
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country appears to be much disturbed. The general course 
of the lode was followed, and several o,ther faults int . .,rsected, 
but no more ore was seen, and it is probable that the drive 
is not on the lode. Eventually the drive was continued as 
a crosscut to K o. 6 lode north. The lode is now ~toped 
out between K o. 5 and No. 4 levels for a dist.ance of 200 
feet. 

1\' o. 6A Lode.-This is a small lode which occurs to the 
north of the north main slide to the north of No. 6 lode. 
It strikes about north and south, and contained a nice 
shoot of or~ for a distance of 90 feet north of the slide. It 
is stoped out above No.2 level, and stoping is now proceed­
ing between Ko. 2 and No.3. When 1 saw it the lode 
carried from 3 inches to 1 foot of first-class or~ . 

The above includes all the principal lodes of the i\lontana 
Mine. Besides these there are several other small lodes or 
branches which have been worked, but these need not be 
described in detail. The reserves of first-class ore in the 
mine have been decreasing somewhat seriously during the 
last year, principally owing to the' failure of the shoot iu 
No.6 lode at Ko. 5 level. This will, of cours~, in the abseJlce 
of further discoveries, greatly affect the output. and profits 
of the mine. There are still large rese-rves of second-class 
ore, and I think there is reasonable hope that further <:fis­
coveries will be made, provided prospecting and develop­
mental work is kept going. No. 1 lode appears to me to be 
well worth testing at No. 4, No.5, and No,. 6 levels. This 
lode produced a splendid shoot of ore in t.he upper levels. 
and. considering the results obtained from No.4 lode. which 
is in the same country and a very similar formation , is 
surely worth further testing. I think it· would be also 
worth while driving on the main north slide. say at No. :l 
or No. 3 levels. north-west from the drive in the north end 
of No.4 lode. It is quite possible that this formation is 
productive between this point and No. 6 lode. and thel'e i~ 
the additional chance, which appears to me to be a good 
one, of striking other lodes coming into the slide from the 
north. Two lodes at least have been worked by the Crown 
Company in this country with some success. and the chances 
of fin (ling good ore in this locality seem to me to be par­
ticularly good. 

Mr. John Craze has kindly supplied me with the follow­
ing particulars as to the history of the mine. The company 
was floated in London in SO.OOf) shares of £1 each, of which 
68.000 were paid up to £1, leaving 13.000 contributing 
shares. The company received £3000 in t.he allotment of 
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these shares, and in the first year one call was mad e which 
produced £2000. This was all the subscribed capital that 
has been expended on the mine. The company start.ed. 
operations in January, 189:3, and paid its first dividend at 
th e first. annual meeting, when £5000 wer e distributed. 
Since then the remainder of th e capital was called up in 

ord er to make all shar es rank alike. Approximately 
£80,000 have been paid in di\'idend>:. The min e has b e.en 
equipped with a fine concentrator, pumping and winding 
plant . compressed·air plant, electric·light plant. &c; £9500 
has b een expended in the purchase of adjoining properties ; 
£5489 has been spent in equipping and developing Mont,;na 
No. 2 Mine; and a reserve fund of £15.000 has been 
created-all out of the proceeds of the mill ~·. the result of 

the initial expenditure of £5000. 
The following ta.bles give some inter esting figures as to 

the details of work done up to the end of 1903:-

Main shaft sunk ....... . . .. . ........ . 64 H feet 
'Vinzes ........... ... ..... . .. . . ... .. ... . .. 1744· feet 
Risen ........... .. . ..... .. . .... .. .. . ...... 4290 feet 
Crosscut ............ .............. .. ..... 630n feet 
Driven ............ ....... .. .. .... ........ 20,098! feet 
Stoped .... ....... ... .. ........ .. .. .. ..... 116.976h feet 
Trenched .. ..... ... ................ .. .... 1312· feet 
First·class o·re produced ............ 16,669 tons 
Milling ores mined and trea t ed ... 126,043 tons 
Concentrates recovered. . .... ..... .... 13,043 tons 
Proceeds from sale of ore (approxi. 

mate) ........ ... ............... . ... . 
Total expenditure at mine ...... .. . 

Montana Xo. 2. 

£405.6;6 
£264,075 

The Montana No.2 shaft is situated close to the· southern 
boundary of Section 1636M. It was formerly known as the 
No.1 shaft of the Silver Queen Mine. In the early days 
of the Silver Queen Prospecting Association a fine, shoot 
of ore was mined from a lode situated 270 feet to the· west 
of the shaft, and striking east of north. It was cut at two 
levels at depths of 100 feet. and 200 feet respectively. The 
shoot was about 160 feet in length at No. 1 level, and 
shortened to 70 feet at No. 2 level. The whole of the shoo·t 
was stDped out about No.2 level, and a winze was sunk on 
the ore below No. 2 level for a d epth of 75 feet. At. the 
bottDm of the winze the ore is said to· be only 13 feet long, 
and from 2 tD 4 inches wide. 
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A little to the west of this lode there is a large pyritic 
lode, also striking east of north, which has been driven On 

for a considerable distance. It contains a good deal of 
galena in places. but it is low grade. and finely disseminated 
through pyrites. A parcel of this ore was te~ted by the 
Montana Company, but proved unpayable. The western 
crosscuts have been extended 140 f2<€ t west of this lode at 
both No.1 and No.2 levels by the Montana Company. al1d 
have cut DonneHis lode, now known as No.2 lode. This 
lode was worked successfully by Donnelly and party on 
tribute in the upper lenls for some years, and yielded a 
large amount of ore. It has now been driven on 190 feet. 
at both K o. 1 and No. ~ levels. A rise has been pUl 
through from No. ~ to No.1, and communication made to 
an old air shaft from No.1 , securing good ventilation. At 
No.1 level the, drive north on lode was driven for 32 fcet . 
in barren lode matter, then pyrites began to make up tn 
12 inches wide for 30 feet; after this the lode has becn all 
average of 2} fee·t wide. carrying galena and pyrites. and i3 
still .howing well in the end of the drive. The galena i­
medium grade. assaying 50 ounces of silver per ton, with 
60 per cent. lead. The last 41 fe,et produced 15 tom of 
first-class are. worth £8 per ton, and DO tons of second, 
worth 23s. per ton. 

At N o. ~ level the ore was struck in the crosscut. an d 
continued in the drive for 140 feet, averaging 1~· foot 
wide of galena and pyrites, the last. 50 feet being poor. Tlli, 
lode is a payable one, and when stoping is started will plaC(' 
the mine in a· self-suppol-ting condition. 

To the east of the shaft the old Queen Company drov e 
a crosscut n feet east. This has been extended 7:!0 fe ct . 
One vein "'as cros~ed at 620 feet. 4 inches wide, carrying 
ore. It is intended to continue the crosscut for 300 ft'et 
to cut what is known as Trotter's lode close to the boundnry 
of the Dispatch. This lode was worked by tributors som-c 
years ago. and is known to be 3 feet wid"", carrying galena 
assaying up to, 130 ounces of silver per ton. To the east o.f 
Trotter 's lode there arc two, others which will be also 
developed in due course; th~e are Bullock's lode and 
Clarke's lode. Both o·f these lodes have been worked by 
tributors. I have no. information about the former, but 
the latter is said to ha,ve yielded some very rich ore, which 
still lives below the tributors' workings. In t.he Dispatch 
section we meet with a change of country. Here the slate 
and lime9tone country comes in, and as is usua,l on tho 
Zeehan fie,ld. the galena is mostly low grade. There are 
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three large parallel lodeo running through the Dispatch 
Flat striking 300 west of north, and dlppmg west. They 
are evidently the continuation of the series of lodes which 
run through the Silver King Mine to the SQuth. ThE) 
eastern lode usually known as ,Yhelan 's lode I take to be 
the main lode of tbe Silver King. This lode is said to carry 
mctal of fa ir grade where it has been cut in an old tunnel 
cloS(' to th e creek on the weEtern slope of the King Extended 
H il I. To the north of this a tunnel has be~m drivEn with 
th e object of cutting this lode, but if the lode is parallel 
t<l t.he other lodes on the Dispakh section and maintains the 
cour"e which it has further south. it should pass to the we,t 
of th is tunnel. All three lodes are large, well-defined for­
mati OilS. carrying carbonate of iron and galena. The pro­
portion of galena is such as would render the lodes highly 
payable were the grade of the galena equal to the avera.ge 
of t.hat mined in Zeehan. As it is. there IS some doubt as 
to whether this low-grade galena will pay to mine. Cer­
t;;illl~- the profits will not be large. If the lodes were 
worked on a large scale it is almost certain that. masses of 
first-class ore would be met with. at least in the sha.Howea· 
lenls. which would yield handsome profits. It- does not. 
foll ow that the larger masses of ore will be of low grade. 
Th cy are the result of re-deposition of galena by surface 
wat.ers, and, as has been proved in the Zeehan field in many 
insta necs, the secondary galena is often of high grade. 
notwithstanding the fact. that the primary galena in the 
same lode is of low grade. If these large low-grade lodes 
could be made to pay expenses on the second-class ore, it 
would. in my opinion. be safe to trust t<l' the rich shoots to 
supply the profits. It is the intention of the Montana Com­
pany to test these lodes on the Dispakh Flat as soon as the 
Montana No.2 workings are self-supporting. The results 
will be of the very highest importance to the Zeehan field. 
These low-grade lodes appear to· be larger, more continuous. 
and more persistent in their metallic contents than any of 
the high-grade lodes, and their successful exploitation would 
mean a very large increase of the output of the ZeehaJl 
field. 

THE ZEEHAN-WESTERN, LIMITED. 

This mine has been fully dealt· with by me in a report, 
dated 2ith Se-ptember, 1902. "On the Western Silver Mine, 
Zeehan." published by the Min€l3 Department. Since then 
the mine has been floated in London as the. "Zeehan­
W estern." Mr. John Craze acting as Mine Manager. I 
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have not been able to visit the workings since the mine 
has been re<Jpened, and am indebted t{) Mr. Craze for the 
following information as to the work done since. 

No. 1 lode has been cut at No. 9 level and driven on 
for 100 feet. It contains 18 inches of second-class ore-­
hardly payable. At No.8 level it was found that, the drive 
south from the· shaft· had been taken a.long the western 
wall of the lode for 180 feet. This has been broken down, 
but has proved to be disappointing. In the end of the 
drive north, when the old Western Company left it. the 
face was showing about 5 fee,t of good seconds. This pro,ved 
to be only a patch. It cut out going north to fahl ore and 
copper pyrites. The former is rich in silver, assaying 270 
ounces to· the ton, but it is present in such small quan­
tities that the ore will only bulk 20 ounces. It ha~ been 
found impossible to concentrate the ore in the ordinary 
way. 

At No.5 level a crosscut was driven west from the end 
of the drive on No.9 lode. At 20 feet No.4 lode was cut. 
and contains a shoot of ore 80 feet long. The ore is 18 
inches wide. and carries 15 per cent. of galena. 

No. 10 lode south (tributors' lode) has been driven on from 
No.3 level for 170 feet. and exposed a payable shoot of ore 
100 feet in length. The lode averages 14 inches wide, and 
contains 40 per cent. galena. 

A lode exposed in the eastern workings at No. 4 level 
ha-s been driven on north to get under Simson's workings ; 
the lode was 18 inches wide, but not payable. The work. 
however. enables SiIru3on's to be worked economically. In 
Simson's there is 120 feet of stoping 100 feet high. which 
is 6.xpected to pay well. The drive from No.4 level is 24 
feet b elow Simson's workings. 

At No. 2 level No. 10 lode has been cut and driven on, 
but was no good. There is still, however, a good deal of ore 
to be won from this lode, above No.4 leveJ. 

In the crosscut at No. 2 level it was discovered that 
Simson's lode had been cut, but no notice has been taken of 
it. This has been driven on for 70 feet south and 20 feet 
north. It is 14 inches wide, and carries fair milling ore 
throughout. 

The alteration in the character of the 'Western lode in 
depth is a Vel'y curious thing, and one on which it is im­
possible to venture an opinion at the present time. I would 
suggest that some of the ore might be sent to, London to be 
tested by the Elmore oil process. This is the class of ore 
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which ; hould be eminently suited to this method of treat­
ment. Twenty ounces of silver to the ton with a little 
copper would be a payable proposition if a process could be 
found for treating it, and if there, were sufficient ore to 
mak" it worth while putting up a plant. 

'VESTERN COXSOLIDATED MINE. 

The \Yest€rn Consolidated Company, or, as it was for­
m erly ca lled, the 'Vest.ern Extended, held a large number 
of sections to the north of the "r estern Mine some years 
ago. but now the whole ground is vacant. The only section 
on which any work was done is 1\0. 1062-S7M--40 acreS!. A 
main shaft was sunk on the eastern boundary of this sec­
t ion to a depth of 160 feet, and from this level a crosscut 
was driven west which cut two lodes previously known on 
t h" surface. No.1, or Coleman's lode, was cut 50 or 60 
feet. west of the shaft. The lode st.rikes 22:1,,0 west of north. 
and dips east at an angle of about 500.- This lode was 
driven on for 200 feet at the 160-feet I e.v el , but proved 
unpayable. It was ris9Il on SO feet , and an intermediate 
le\'el driven about 100 feet. Of this about 70 feet was 
stoped out to the surface, but I unden;t-and it was hardly 
payable. No.2, or Morris' lode. was cut in a crosscut from 
th e intermediate level, and driven on for 80 feet. This has 
all been stoped to the surface. It was better than N o. 1 
lode. but did not pay well enough to keep the pumps going. 
Since th" pumps were stopped the lode was let on tribute, 
and a winze sunk about 60 feet south of the company's 
stopes. This got down 35 feet on a nice seam of ore. when 
'l. burst of wate·r occurred which the hand-pump which was 
being used could not cope with. The lode was stoped out 
for 15 f~t from the surface for a short distance, and 
yielded 20 tons of metal, of an average value of £10 per 
ton. The clean galena from this winze a >saved 120 ounces 
silver and 7S per cent. lead per ton. Both these lodes ar2> 
said to be about 3 fe et wide, carrying up to 6 inches of 
clean metal. the remainder being concent.rating ore. Th2> ,V estern. Consolidated Company owned a concentrating 
mlll. which has lately been acquired by the Florence Com­
pam-. 
. I ' r egret that I have not. been able to include this country 
111 t.h e geological sketch-plan. and have not been able to 
examin e it as carefully as I would ha.ve liked. The country 
(,OllSl s t s of slates and sandstones. with interbedded tuffs. 
Furtl1('r north on the Western Company's timber sections 
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we have the ve~icular melaphyre again. In fact., the country 
seems to be a repetit.ion of the Zeehan field. As I hav e 
explained, however , I do not attach very much import.ance 
to ei the'r th e tuffs or the melaphyre, and do not regard them 
as reliable indications of payable lodes. From what I have 
se€<U these lodes to the north of the field are more silicious 
than most of the Zeehan lode9, though they evidently 
belong to the same family. The grade of the metal is satis­
factory. and I shou ld certainly say the country is worth 
prospecting. It is a part of the field which up to the 
present has had very li ttle attention paid to it. This is th(' 
more surprising considering the splendid shoots of meta J 
which have been mined in the \Vestern Mine. 

THE OONAH SILVER-MINING COMPANY, No LIABILITY. 

Sections 819-S7>r. 1110-S7M, and 1l1l-ShI; total area. 
:135 acres. The principal workings in this mine are those 
on the main l od~ (the company 's workings). situated in the 
eastern portion of Section 1110-ShI, a nd on the stan'nite 
lodes (mostly tributors' workings). situated in the southern 
portion of Section 819-SiM. 

Th e Jla in L otit .- For the last three and a half years the 
work on the main lode ha·s bee'll discontinued , and the 
workings ar~ now full of water. The shaft· is down 450 
feet , and there ar e six levels-at 50 fee t (adit level). 137 
feet, 163 feet. :l50 feet. 335 feet, and 425 feet respectively. 
Th9 strike of the lode is a few degrees west of north, and 
the dip is to the east. In the north end the lode terminates 
at a slide- or cross-lode. striking 630 west of north, and 
dipping to the, north-east·. This appears to me to belong 
to the same series of slides or cross-lodes which I have 
alrea.c1y r eferred to as occurring in the \Vest ern and Mon­
tana Min es. The main lod e- of the Oonah bends round to 
the west when approaching the slide just in the Sf~me way as 
lode No.6 ill the ~lontana bends as it approaches the main 
north slide. 

In composition the main lode of the Oonah differs from 
those of the \ Vootern and Montana, in that it. is more 
pyri tic in chara9ter, and contains more zinc-bl ende. It may 
ther efore be classed among the pyrito-sideritic form~tions. 
are was first cu t in the south end by a party 0.£ tributors, 
who mined a ve'ry rich shoot above N o. 1 level. TOO 
company then sank the main shaft and mined a fin e shoot 
of ore betwel'll N o. 1 and No.4 levels. Th e ore l€lIlgthened 
as it· went down, the payable ground at No. 4 level being 
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;<bout 6UO foot in length. At No.5 level the lode was poor 
in t he north elld, but in the south end a. block of ore 230 
floct in length was taken cut. At No.6 level the drive is 
~5(1 feet ill length. but it seems very doubtful whether it 
waF actually 011 the lode; at any rate, no· ore was cut. 

To the w~t of the main lode there is a.nother known as 
the W (,5 t lode, which has been cut at No. 1 and No-. 3 levels, 
and is said to carry payable ore. 'When the mine closed 
dowl1 a party of tributors were doing well on this lode until 
t he wat er. rising, compelled them to cease opera.tions. 

T Ii , S/annite Lode.-I have already refe,rred to the r e­
Illa.rkabl c composition of this lode. The mineral carrying 
t he principal value is stannite, a. sulphide of tin, copper, 
and iron. In addition t() these metals, the Oonah stannite 
contains from 90 to 130 ounces of silver to the ton. Up till 
quite recently the only metals pa.id for were silver a.nd 
copper. nothing being allowed for the tin. Lately, however , 
n contract has been e·ntered into, by the, terms of which the 
company guarantees the ore to contain at least 8 per cent. 
of tin. and in return receive £1 per ton in addition to the 
ordinary tariff for silver and copper. Up to the present 
it has been found impossible to- dress the ore except by 
rough hand-sorting. The stannite is accompanied by a large 
qt;ant,ity of iron pyrites, some copper pyrites, occas.ionally 
a little galeria, fahl ore, and bismuthinite. Small quan­
tities of wolframite are also o-ccasionally found. Of non­
metallic minerals, qua.rtz is the most abundant. There is 
;<lso a little carbonate of iron. It is impossible to obtain 
anything like a. clean stannite product for the market. 
The ore sold always contains a considerable quantity of iron 
and copper pyrites. The average tin contents of sale 
samples is 9 per cent. The ore is said to carry from 1 to 
3 dwts. of gold, but this is not paid for. 

The lode has been successfully worked for t·he, last three 
years by ~Ir. J. Hanrahan under tribute from the Oonah 
Company. It haE' also been worked by other tribute parties 
before Mr. Hanrahan and by the company. The workings 
are- extensive and very complex, and need not here be des­
cribed in detail. The lowest level of Hanrahan's workings 
IS the No.1 or ad it level of the main workings. The drive 
on the main lode after it struck the main slide was driven 
along this for 50 or 60 feet. It was t.hen continued itS a 
crosscut west in the footwall country of the ma.in slide. At 
300 feet this crosscut intersected the eastern stannite lode 
"triking north and south. and this was driven on north 
I.ill it jUllctioned with the mam slide, a distance 
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of about 120 feet. Most of this is said to be good payable 
ground. The stannit:e lode bends round to the west on 
approaching the slide, and this was followed by the drive ill 
a north-westerly direction for 80 het, the slide carrying Ore 
for the whole of tllis distance. This ground is poor, but 
it is thought that it will pay to stope. The east lode was 
til en cut to the north of the ~lide, and a little further west 
the west lod~ was cut, which does not appear to have been 
faulted by the slide. Both of these lodes have been driven 
on north. The strike is not the same as that to the south 
of the slide, being about. 350 west of north. The two lodes 
run about parallel. but they probably belong to one large 
compound fissure, and. from a geological point. of view, may 
be rega.rded as one formation. They are by no means 
straight 01' well defined. They bend about. now in on c' 
direct.ion, now in another, and are often made up of numer­
ous branches. These lodes have been worked frol11 thre" 
other adit lenls to the north. the vertical distance between 
each pair of levels being 40 fee t. The total length of thes l' 
workings on the stannite lodes is about 400 feet. but the 
lodes ha,ve not been worked to· the south of the slide excE>pt 
in the bottom level. 

The stannite lode was cut in a crosscut. in the K o. 3 
level of the main workings to thE> south of the slielE>. and 
was worked by a tributor. who is said to have'paid 40 p~ t· 
cent. royalty. After a feow parcels had been got. out the 
pumps stopped. and the tributors had to ~top work. 

The following table gives particulars of a few of tile 
parcels sold by Mr. Hanmhan during the last three years. 
and will be of interest as showing thE> average contents anel 
valu:') of the ore:-

Parcel No. Wei![ht. I :' ilvt'l'. Cop pel' . I Till. 
:\·t>t Value 

I 
llt Pa1'4'el. 

- -- ---- ---- ----
tllli ~ ,."'r ... . 07,":, PCI' tull. P"J' ('P II r. pel' ('(>I~t. t 

6 .. ............ 11 HI Ii-! 

I 
11 . ij 1:3H 

9 · ............... n 12 iiO 10'3 16'0 !)8 
10 · ............... 24 17 Ii;} I 13' !j 18.l 
16 4·5 10 :;0'6 I 12'0 9'i;} 271 ..... . ... .... . . 
17 · .............. . ~:1 14 75'5 

I 
1 ;'J . ii :.!10 

29 · ... ........... 81 lJ 60'5 12' 2" 8'7 68K 
30 · ....... ...... .. 37 ]6 6R ' 0 

I 
1l'5 9'lJ :1:?ii 

The total quantity of stannite ore mined by Mr. Han­
rahan since July, 1901 , amounts to 1227 tons, of a net 
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,·aluc of £960 1. This does not, however, represent the toOtal 
aJllount of stallnite obtained from the stannite lode, as it 
had 1)('~11 cxt<'lIsivcly worked before Hanrahan obtained his 
t nhu\e. The following is the result of a complete analysis 
made' by ~Ir. M. Sinclair of a bulk sample of 70 tons of 
'1 a nnitl: ore sold in OctoOber, 1903:-

Silver . . ..... .. . ........ 63 ' 0 ozs. per ton . 
Copper ... . . ... . . . ... . .. 10 . 7 per cent. 
Tin ... . .. . . .. . ... .. . .... 9 · 2 " Arsenic . . . . . . . . . . . . . . . 4 . 4 " Sulphur . .. .. ... ....... 29' 75 
Alumina ... .. .. . . ..... 2 · 20 " 

" Si lica. . . ...... . . .. . ..... 23 . 00 " Antimony .. . ......... Trace. 
Bismuth ..... ... ... .. . Trace. 

As toO the advisability of reopening t·he Oonah malO 
workings. I think that the prospects warra.nt this bering 
undertaken. Mr. Hanrahan has shown that the stannite 
lodes can be made to pay. In three yeal"S he has produced 
£9601 worth of ore, and has paid the company a royalty 
of from 20 per cent. to 33 per cent. on all the ore won. 
The lode is, however, now approaching exhaustion above the 
!\ o. 1 level. and unl~ss it is to be closed down the main 
shaft will ha\'e to be pumped out. I understand that the 
pumping machinery is in order with th e exception of the 
boilers. These will have to be ren ewed. This work should 
be undertaken by the company. They have two lodes to 
go to straight away, namely. the stannite lode and the west 
lode. The stannite lode has only been te.sted toO the south 
of the slide at. No.3 level, and where cut it was payable. 
Most of the ore in the upper levels has, however, been 
got from the north side of the slide, and it is only reason­
able to suppose that this part of the lode will a·lso be pro­
ductive when cut a little over 100 feet below. 

As to the prospects of further working the main lode, I 
cannot express an opinion on this point, as I have never 
examined the bottoOm levels. There is one pie<:e of pros­
pecting work, however, which I think mjght be done; that 
is toO drive along the main slide on the hanging-wall side. 
This is a part of the property which has been too much 
negl ected. I have already expressed my opinion that these 
main slid es are r eally lode-formations, and, like the Western 
Xo. 4 lod e, which I believe belongs to the same series, are 
likely to contain good shoots of ore. If this view is not 
correct. then the main slide must be a fault of later age 
than t.he main lode, and by driving north-west on the slide 
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the continuation of the main lode to the north of the slide 
must be picked up. On either supposition the slide is worth 
driving on. 

The htnction Lode.-This is situated in the north­
eastern portion of Section 891-87M, and is a continuation 
of the main lode of the \Vestern Mine. The old Junction 
CDmpany worked the lode from four leve]" close to the 
western boundary, but I understand that the main shoot Df 
ore which yielded such large profits to the vVestern Com­
pany only extended a short distance into the Junction work­
ings. The old stopes are now b eing rewo-rked by a party 
of tributors for the rich kaolin which was not known to 
contain silver when the, lode wa. worked. It is not possible 
to save much of it now, as it is, of course, all mixed up 
with mullock. 

Mr. J. Hanrahan has lately be€n prospecting the Junc­
tion lode further south with some success: He has cut the 
lode in an adit 332 feet long. The lode was poor whe,n first 
cut. but after driving 80 feet north on the lode he struck 
rich ore. This is not the usual silver-lead ore o·f Zeehan, 
but a pyritic ore carrying sulphide of silver (argentite) 
and l'Llby silver (pyrargerit,e). The Dre naturally is wme 
what variable in its silver contents, but taken all through. 
is highly payab l ~ . This shoot. was 40 feet, long at the adit 
level, and has been sunk on in a winza fDr 40 feet, and is 
still good. To the north of the .. ieh ore tne I,)d~ ca rries 
some galena, but is poor. This shoot does not li"e far abo\'e 
the tunnel level, but in sinking a winze from the S Vr£[>(,~, th e 
lode carries 18 inches of gossan, assaying 60 ounces of silver 
to the ton. The stopes have not, however, reached this 
yet. F 'rom this shoot the following parcels of ore' have been 
obtained to date:-

"0. of Por ep!. I ""eight. 

----I-
I tons. cwts. 

1 .................. , 5 7 
2 .................. j 4 14 

! ........ · .... · .... 1 Ii ;g 
5 :::::::::::'::::::1 28 0 

::iilvel' contents.1 
t 

Net ValliI"' 
of ParC'Pi. 

-------1-----
ozs. I'"" ton. , £ 

513'5 273 
134'3 52 

49· 25 :2:1 
13(;'0 135 
30'0 364 

The reopening Df the \V estern Mine has drained the old 
J unct.ion workings, and Mr. Hanrahan proposes wDrking 
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Ihe' 1",1 (' bel ow his tunnel level from. the Junction shaft. 
Th ,. " prkin!!" are now within 40 01' 50 feet of his rich 
-h'" ,t Th (, I~(, i; also a lot of low-grade fluxing ore in No. 3 
II n ': ,f th e .J unet.i on. ,,,\rich he thinks he can mine at a 
-r1t;oIl pro :!t . 11 i, principally carbonate of iron. A parc~'l 
"f ::"" tOil; "hich has bc.>c.>u got out assays 15 ounces o.f 
, ;I \,' I. ·1" p,'r C(,lIt. iron and manganese,. ~ per ce-nt. silica. 
a nd :: P' r e, nl. ;ulphur . . BeSl?eS the silv er , the Iron and 
1I,:IIl~a 11(,-,' in cxc,,:;;, of SIlIca IS allowed for. There IS a 
I, d " " j thi, da~ of ore 4 01' 5 feet wide. with 100 feet 
pr"",·,I . at ~o . 3 lenl. This should be mined so long as it 
,'''11 pay' XpClI H'S. as there is no telling when rich patches 
W III he d i,ro,·cred. 

/I rt"i</.III1' ·~ C"lJPtr Lu(h.-This is situated in the north­
w~t{' rn port.ion of Section 11l0-87M. It. is a pyrites lode 
a bout 6 feet ",ide. stJ'iking 280 east of north, and dipping 
to till' south-east at an angle of 600 . The lod e carries a 
goud dea.l of copper, bulk samples taken from the face of 
th l' drive having ginn as high as 6 per ce~lt., with small 
quantities of gold and silver. I am. however, inclined to 
be sceptical about these assays. Th ,~ copper is leaching out 
of t he lode. and is being deposited as an encrustation of 
sulphate of copper on all exposed surfaces. Unleg; great 
C:Ire were taken by breaking well inw the solid ore, the 
r~ult from the. samples would be unreliable. Still, there 
is pvidently a good deal of copper in the ore. It is wo 
poor W export. and the lode is not big enough to wa.rrant 
lhe' erection of smelters. Is there, then. any ot.her m~thod 
hy which such ore could be profitably treated j There are, 
I think. two possible procEsses, one or other of which might 
be' ~pplica.ble. They are the processes of natural and a.rti­
ficial celllentation , as employed at Rio Tinw in Spain and 
else.where. The success of natural cementation depends prin­
eipally upon the rapidity with which the pyrites oxidises 
ill th " air. different'samples of pyrites differing very greatly 
III th" respect. The or~ is crushed in an ordinary jaw­
('rmht'l" and spread out on floo.rs in the open air in heaps 
val"Yln!: from 15 to 40 feet in thickness. In Spain the 
,";lIllfall IS small . and the heaps have to be sprinkled arti­
fll'ialh" with water at intervals. In Ze~han this could prob-
1I1oly he' dispensed with during a large part of the year. the 
Ilaturnl l'alll~all being sufficient.. The drainage from the 
Jr,."p. IS lE'd IIlto precipitating-launders, in which is placed 
1\ '11Iillltlh~ of scrap iron. which precipitates the copper in 
t Jr,. 11Il't.11\rc state. The precipitate usually contains about 
for, 1' (.1' ('('lit. nf mptallic copper. and is readily saleable. The 
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process occupies from six months to thre-e, years to COlli ' 
plete according as the pyrites weather& quickly or slowly. 
It would not cost. much to make an experiment with a few 
hundred tons of the ore from Bradshaw's lode. The pt-e­
cipitating-launders are very simply constructed, and may 
be seen in operation at th~ Mount Lyell Mine, where thu 
copper contained in the mine water is saved by this process. 

I think it is probable, however, that artificial cementatioll 
would be more likely to succeed in the case of the Oonah 
ore. In this process the ore is roasted in heaps before 
leaching, either with or without the addition of salt. The 
leaching and precipitation is carried on in th e> same way as 
described above. This heap-roasting is a vet'Y simple and 
cheap process. K 0 fuel need be used except in starting. as 
the burning sulphur of the- pyrites is sufficient to supply all 
the heat required. 

Besides the low-grade pyrites iii Bradshaw's lode, there is 
on the footwall a seam of an earthy-looking substance :l Ot· 
3 inches wide. which Mr. J. Burde<n examined under the 
blowpipe. He found it to be rich in copper. and sub,ge­
quent assays proved that it contains 25 pel' cent. of that 
metal. This is probably mostly black oxide of copper. and 
is certainly worth t es ting. It · is not an ore which will be 
found to live in depth. but there might be very considerable 
concent.rations in the upper levels; 25 pel' cent. copper is 
worth as much as good galena at present prices. and 3 
inches would pay to mine. 

This lode has been driven on at two levels for so me dis­
tance in the hope of discovering shoots of galena, but so 
far without success. though one or two bunches of rich ore 
are said to have been found. There ar~ excell ent facilities 
for mining this lode cheaply to a depth of :WO or 300 fe et 
by adits. Should a cheap process for extracting the copper 
be discovered the-re is no reason why the lode could not be 
profitably worked. 

l'a.l l/wl'h"II· .' LfJ"p.-This is situated III Section 
lIll-87M. and has been worked to a small extent in it 

shallow shaft and trench on the eastern slope of the Oonah 
Hill. It is a ve'ry large pyritic lode. striking about 450 

west of north. In the old shaft I noticed n seam o·f galen,\ 
about 2 inches wid e. I understand that a few to ns of nrc 
were obtained from these workings. Furt her west 
in the gully what I take to be a continuation of this lode 
occurs as a large gossan out-crop. This is 150 feet below the 
outcmp on the hill . and this amount of ba.ch would be· 
gained by driving north on the lode. 
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There are several other lodes on the Oonah sectio·ns 
which have been worked to some extent by tributors. Most 
of them will be found marked on the geological plan at­
tach ed to this report. 

ZEEHAK-QUEEN, LIMITED. 

T. Vincent, jun.. Mine Manager. Sections 1640M, 
1639M, 163SM, 690M, 1641M, 164:.lM; total area, 258 acres. 
This company was formed about a year ago· to take oveT the 
propert.y of the old Silver Queen Prospecting Association. 
No Liability. The mining plant of the old company has 
been renovated and added to, and operations have been 
started from the old Queen No.4 shaft in the south-eastern 
portion of Section 1638M. This shaft is 230 feet deep. At 
28 feet there is a connection with what is known as the 
44-feet level-an old level driv en from another shaft 
(Mace's Shaft). Ko. I le\'el is at llO feet and No.2 level 
at 210 feet. The lodes b eing operated on at present. consist 
of No.4 lode north and Clarke's lod e. 

No. 4 lode north has an a\'erage strike of 420 west of 
north, and dips to the north-east at an angle of 450 . It is 
a well-defined fissure formation , and I take it to belong 
to a sail'ies of parallel lod es, or. as' I have termed them above, 
cross-lodes, which trav erse the northern portion of the 
Zeehan field, and which appear to mark the main direction 
of faulting in this part of the field. 

When the present company took ove,r the mine No. I 
level had been driven 160 fe et north on this lode. This 
drive has been extended 180 feet. At 270 feet. from the 
shaft ore was cut in the floor of the drive, and a winze was 
sunk for 30 feet. The lode is rath er bunchy. but on the 
whole is doomed payable. At best it. is said to contain 18 
inches of first-class ore, with 3 feet of seconds. The lode is 
reported to· be good in the bottom of the winze. To get 
under this shoot of ore the lode was driven on north for 
160 feet. From this point on. a western branch in the 
foot,wall was fo.]]owed which brought the drive below the 
winze, and a crosscut is now being put out east to cut the 
main lode. The branch which was driven on is a good­
looking formation 3 feet wide, carrying strings of car­
bonate of iron, and the drive will be continued in order 
to cut several other lodes showing on the surface to the 
west of No. 4 lode. 

Clarke's lode strikes 300 east of north, and dips to the 
""uth-east at an angle of 600 . It is a large pyritic lode, and 
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has b€en traced for a long distance. In the No. 1 level the 
drive on Clarke's lode has been extended 210 feet, and 
cut two small shoots of ore 35 feet and 27 feet in length 
respectIvely, With 30 feet of blank between. The ore is not 
massive, and is of low grade, and mixed with pyrites. It 
would only pay to stope if a good mill wetre available fOI' 
treating the are. On the level above (the 44-feet level) the 
lode has been driven on for 600 feet , and a good deal of 
stoping has been done above this h;vel. To the north of 
this drive the lode has been worked by tributors for a 
distance of 200 feet, at about the same level as the 44-feet. 
They arel said to have mined a good shoot of ore, which 
still stands underfoot. The drive from No.1 level, which 
is now being advanced, will shortly come underneath these 
workings. A good deal of ore mined from Clarke's lode 
contained stannite as well as galena. The ore contained 
much pyrites. and a good de~l of tha silver values were 
contained in the stannite. 

lYa. 4 Lode Santh.-This lode contained the best shoot 
of ore mined on the Que-en property. It. strikes 15 0 east of 
north, and dips from 200 to 45 0 to the ca,t. The lod~ ' 
junctions with No. 4 lode north, and at the junction the 
latter contained ore. and was usually regarded as a continu­
ation of the same lode. This lode has been stoped out 
from an intermediate level, 50 feet below No.2 level. up to 
the surface. Below the int erm~diate level a winze was sunk 
50 feet. but bottomed on iron pyrites. The lode appears to 
have been worked in a most extravagant manner. SOllie 
of the old stopes ar~ still accessible. and several patches of 
good second-class ore are still standing, which would have 
paid well to take out if the lode had been mined systematic­
ally. As it is, they will now probably never pay to mine. 

No. 2 Lorf f.-This lode has been worked from No. 2 
shaft, 900 feet to the west of No.4 shaft. The lode strikes 
600 east of north, the dip being about vertical. From 
No.2 shaft there are three levels-SO fe-et, 157 feet, and 
224 feet respectively-and on t.hese levels the lode has been 
driven on 440 feet, 360 fE'<'t, and 240 feet respectively. 
This lode produced -a large amount of ore from all three 
levels, but I have no detailed information a3 to the charac.­
ter of the lode. 

N a. 3 Lade.-This lode has been worked from an inclined 
shaft (No.3 shaft) at two levels, and has been also driven 
on from No. 3 level of No. 2 shaft. A lot of ore is said to 
have been won from the stopes above N 00. 2 level, and in 
No.3 lwe.] there is said to be payable seconds. 
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To the east of No.3 lode a crosscut was driven 250 feet. 
At 160 feet a· small lode was cut, carrying splashes of galena, 
and was driven on for 100 feet. This is known as No.5 
lode. It is reported to be unpayable so far as it was tested 
in the drive, but near the surface a party of tributors 
obtained a fair parcel of ore from the same lode. Several 
other lode<; are known on the surface to the east of No.5. 
and thes'e it is proposed t o test from the drive on No.4 
10dEl north. 

Although t.he Zeehan-Queen Company has not been for­
tunate up to the present, there is, I think, a reasonable 
hope that the prospecting operations now being carried out 
will turn out successfully. There, have been a number of 
good shoots of ore mined in the immediate vicinity, and 
there is plenty of virgin ground. in which lodes are known 
to exist" to the north-west of No. It shaft. This appears 
at present to, be the most favourable direction in which 
prospecting operations can be carried on. 'Vith regard 
to Clarke's lode, it is, of course·, worth while extending the 
drive at. No.1 level below the tributors ' workings, and the 
shoot of ore mined by them may be reasonably expected to 
live down to this level , but for reasons which I have 
explained at length in the theor etical portion of this 
report, I am of the opmlon that the met.al in 
these pyritic lodes will decrease both in quality and 
quantity as depth is gained. and that expenditure on them 
in depth will result in disappointment. 

THE SILVER QUEEN EXTEKDED PROSPECTING ASSOCIATION, 

No LIABILITY. 

Sections 187-87M and 188-87M; total area, 156 acres. 
There are a great number of lodes known on these sections, 
several of which have been worked with success. The mine 
has been worked by tributors for many years, and there is 
not much doing at the present tims. 

In the northern section Fahey's lode was the principal 
ore-producer. This was worked about eight years ago by 
Messrs. Fahey Brothers, who obtained large quantities of 
gossan from the upper levels. much of which was very 
rich. This turned t{) galena in depth. I have no' informa,­
tion as to the state of the lode in the lower levels. To the 
west of this there are a number of lodes which have been 
worked with more or less succesS! and some of them are 
still being worked. Many of thes~ lodes are small, but the 
oountry is soft, and for 30 or 40 feet from the surface they 
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can be worked ve'ry cheaply. I have not gathered sufficient. 
data to be able to- form an opinion as to whether these lodes 
warrant development at de€per hvels. 

In the southern port~on of Section 187-87M and the 
northern portion of 188-87M there is a regular network of 
lodes, some of which were being worked by tributors at th2 
time of my visit. One of these lodes was worked by Ylessrs. 
Featherstone Brothers some years ago, and yielded a fin20 
shoot of ore. I was not able to examine this lode. as the 
workings were inaccessible at the time of my visit. The lode­
strikes about 300 west of north. The only well-defined lode 
I saw is what is known as the pug lode. This strikes 600 

west of north. dipping vertically. I think, however. that 
this is probably a branch from F~atherstone ' s lode further 
west. Had it continued it should have been cut in the 
main adit further south. The other lodes are all small 
branches. often containing nice bunches of metal, but too 
small and irregular to yield large profits. This network 
of lodes is just in lin~ with the No. 1 lod e of the Spray 
Mine, and it is just possible that Featherstone's lode may 
be the same. I must confess. however, that I have n~ t much 
faith in this theory. The whole of this country and that 
to the south is so disturbed that it is difficult, to beli ev9 
that even such a strong lode as the Spray has proved itself 
to be could live in a straight line through it. The network 
of lodes is situated 200 feet above the lev~l of the valley 
t{) the south. and I think it would be well worth driving 
underneath it, from the lower workings. The pug lode 
appears to me to be a most promising format.ion, and well 
worth testing in depth. 

To- the south-east of these working9 there is a lode known 
as No.1 , which has been driven on for about 275 feet. The 
lode strikes ISO west of north, dipping to the east at a 
high angle. A good deal of stoping has b~en done on thi' 
lode above the adit-level, and at the time of my visit 
stoping was proceeding at one place, the lode carrying fro111 
2 to 6 inches of or~. To the south of the adit a shaft has 
been sunk 20 feet., and from this some stoping has also-be~m 
done. The lode is a small "tight" formation in very hard 
country, and I think will never be a very payable one. A 
crosscut has been driven west from the adit-level on this 
lode for 150 fee-t, and cut two other small formations, 
neither of which is at all promising. The crosscut might 
with advantage be continued in a no,rth-weste,rly direction 
with the object of getting- under Feathersi{)ne's workings. 
If Feathe-rstone's lode lives it cannot be far away from the 
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C'lld "f t he crosscut, and if this is cut it should be followed 
north. 

Th er,:, are a number of other lodes on this section to the 
west. of Ko. 1 lode. None of these have as ye-t been worked 
wit h any deO'ree of success. The country is for the most 
pan a fine.g~ained dark slate, with interbedded seams of 
tulT. and up to the pres2nt this country has not been 
sh own to be productive. I know of no reason why this 
should hc so. The lodes are mostly filled with low-grade 
I!o;.;.a n near the surface. In the few instances where they 
ha \'C' h e<:>n cut below the gossan there is a little galena and 
whitC' !!las5'\' carbonate of iron, which locally is looked upon 
liS unfa\·ou'rable. Certainly there has not yet been enough 
work done to enable one to come to a. definite conclusion 
all the question. The best>-defined and most-promis.ing 
formation is Perry's Lode, near the centre of the sectIOn. 
Thi~ lode is. I think, worth driving on south from the 
croC'k. where a large amount of backs are obtainable. 

THE SYLYESTER MINE. 

S('ctions lS55-9hl. 877-87M, 821-87M, 8:!0-87M, 878-871.1, 
Si'()·Si'~r. 4052-93M, 1287-87M, 1852-87211. ]~SS-87M; tota.l 
area . 3G3 acreE. This mine is now owned by the Tasmanian 
~rn elt ing Company, Limited. All the western sections of 
t h(' pl'Operty are situated on an extensive flat 1000 feet 
aho\'c sea-level. The country is mostly mad2 up of tuffs, 
wit h int erbedded slates, striking about east and west. To 
th e nort h of this mas.ses of melaphyre occur. also in slale 
('(lUlltrY. The main lode is situated on Section 878-8iI1r. 
It i~ ~ large pyritic lod e- striking 25 0 east of north, and 
carrying a good deal of galena and zinc-blende. I have not 
h.1d an opportunity of examining the workings. but I 
und er'stand that a good deal of ore has been obtained from 
the lode. 

Mr'. Cash bolt is at the present time working the lode on 
tribute. and he tells me that he has good prospects, and 
has been on fair metal since he started. The lode requires 
a. conc,,"ntrator to enable the ore to be effectively t.reated. 

The Tasmanian Smelting Company has done a la.rge 
"mo~mt of surface pro>pecting on these western sections by 
chggmg rleep ditches through the country in several direc­
tlon~ . Unfortunately. nothing of value has b2en found. 
In two or three places small seams of pyrites carrying a 
~itUc met,,1 were cut. but none of these look a.t all encourag­
mg. 

E 
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A long aJit was started from near the south-west corner 
of ::icction 8~1-S 7i\[ with the ouject of draining the work­
lllgS on the main lode, ulld at the &ame time prospecting the 
intervening country. This was driven 100 feet . and then 
stopped. The total k ngth would have been about 2700 
fee't , and the amount of backs obtained under 200 feet. A 
deep trench has been brought along the surface on the 
course of the proposed adit, and as nothing very promis­
ing has been cut, there does not seem to me to be much 
encouragement to continue the adit. 

In the eastern portion of Section S'20-S7l\I there is a 
pyromorphite, lode striking 260 east of north. and dipping 
east. This is a well-defined lode, and has been worked at 
several adit-levels. The lode consists of gossan, with a 
large quantity of pyromorphite. I understand that it only 
carri es a fe\\' ounces of silver to the ton , so it is practically 
a lead ore. Pyromorphite is a chloro-phosphato of lead 
-a secondary mine·ral-ancl it is not easy t o see ,,·here th ~ 
phosphoric acid came from to precipitate the lead in such 
quantities. The country -rock is a decomposed melaphyn·. 
and it seems probable that the phosphoric acid has uee ll 
derived from apatite contained originally in this rock. _ Th l , 

lod e is now practically worked out above water-level. I can ­
not venture on an op inion as to how it will turn out ill 
depth. 

There is another lode in the western portion of Section 
1852-S7M, formerly belonging to th~ Sacramento Company. 
from which a good shoot of ore is said to have been got a. 
good many years ago. Mr. Clabburn spent a lot of money 
trying to find the continuation of this lode further south. 
but without success. The country is very much disturbed 
about here, and there is' a good deal of graphitic slate. which 
is always looked upon as unfavourable in the Zeehan field . 

On the whole, I fear that I have not formed a fav(1ur· 
able opinion of the Sylvester property. The main lode' 
appears to be a fine strong formation. and it may yield 
good r eturns in the upper levels. But. for reasons which 
I have given in the theoretical portion of this report. I 
do not think these pyritic lodes will he payabl e in depth 
Thi s is the general experience in the Zeehan fi eld. and i ~ 
in accordance with theory. 

THE NEW MOUN'!' ZEEHAN SILVER-LEAD COMPANY, 

No LIABIT,I'!'Y. 

Sections 909M and 559M ; total area, 120 acres. Thi, 
mine is under the great disadvantage of being situated ri2:ht 
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in tb e heart of the Town of Zeehan. The greater part of 
Section 559M has been cut up into residence and business 
blocks, and cannot be touched by the company except at 
a depth of 50 feet below the surface. This is, of course" a 
\"ery great disadvantage. A great number of sma,1I lodes 
pay ve'ry wldl for th e fi r st 5u fed. but below thi s they 
become unpayabl e, Until the upp~r p ortions of the lodes 
have b een worked to so me ext ent it is impossibl e to form 
an opinion as to whether , any given lode is of sufficient im­
portance to waTrant sinking operations b eing undertaken , 
with the necessarily large expenditure on pumping machi­
nery; and so it h as happened that. though there are as 
many promising lodes on the New l\lount Zeehan sections 
as on most of the mines which have b een successfully 
worked in the Zeehan fi eld . this mine has not flourished, 
The company has sunk a main shaft in the western por­
tion of Section 559, au d has don e a good deal of work 
at two levels on five lodes which occur in thi s part of the 
section. A good deal of are wa s rai ;-oo , but the mine doell 
not seem to have p aid, At any rate. after having b een 
sev eral tim es reopen ed. the main workings have now been 
closed down for about four years, 

Most of the known lodes will be found marked on the 
geological plan. Man y of th em are sa id to b e good payable 
lodes, carrying up t o a foo t or more of m etal. but I have 
been able to get very littl e deotail ed information, The only 
lode which has been worked p er >ist ently during th e last 
year is 'Williams' lod e on Section 909M. This is a strong 
lod e, carrying a good deal of pyrit es. Especiall y in the n or th 
e-nd, from which a good deal of ar e has been obtained . 
'Yilliams and party have got a small drawlift at work, 
actuated by a waterwheel. and haye Sllnk a shaft to a depth 
of 80 feet, They have had nothing YOl-Y rich , th E' ~ eam of 
ore varying from 2 to 4 inch es in thickneEs. It seems 
however to b e p ersistent. and they have been producing 
small parcels of ore for a long time, 

There is one portion of Section 55 9,,1 which I think might 
conta in a good lode if it were d eyeloped in depth , This is 
at the con tact of the r egularly strati fied country. in the 
south-~astern portion of the sE'ction. ''lith the tuffs and 
interbedded slates in the western portion , I have already 
explained my views as r egard s this line of country in the 
theoreti cal portion of this report.. Should Flaherty's lode 
in the Florence Mine turn out well in the lower levels. it 
will greatly enhance the value of the N ew Mount Zeehan 
~fine, 
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THE FLORENCE SILVER-MINING COMPANY, No LIABILITY. 

Sections 943M, 40 acres, and 546M, 80 acres. The latter 
of these sections has only lately been taken up, and is 
marked on the geological plan by the old number of 
5444-93~I. F. A stle, Esq .. is Mine Manager. Section 943M 
is one of the earliest sect·jons pegged in the Zeehan field . 
and, until th3 formation of the Florence Company about 
two years ago-, has been known as Smith's section. 'The mine 
was worked largely by tributors prior to the formation of 
the company, the principal lodes operated upon being 
McKay's lode, Dunkley's lode, Horton's lode, and Currie's 
lode. 

McKay's lode is situated in the north-western corner of 
the section, and was worked for a considerable distance at 
shallow levels by :\IcKay and party many years ago. The 
lode strikes 300 east of north, and passes through th", south­
west corner of Section 909:\1 of the N ew Mount Zee·han 
Company. It is said to have been very productive so far as 
it was worked. 

Dunkley's lode is in all probability a continuation of 
Currie's lode. Th~ strike is about· north and south. It is 
a large carbonate of iron formation , carrying a· lot of milling 
ore and se-a ms of firsts. and should pro·ve a highly payable 
lode when the F lorence concentrator is available for treat­
ing the ore. 

Currie's lode to the south strike, a litt·le west of north. 
From this lode a splendid shoot of metal was worked sonn 
years a.go by Mr. N. Currie and party. Currie's workings 
are about 400 feet in I ~ ngth and about 150 feet in depth. 
the whole of the lode being stoped out above Currie's 
bottom level. Currie's lode bends round to the south-west 
in the south end. and at this point was specially rich. carry­
ing up to 8 feet in thickness of solid galena, worth about 
£20 per ton. . \ 5 I have alr2ady <>xplained in the theo­
ret ical part of this report, th<> bend in Currie's in all proba­
bility occurs at the junction of Currie's with another large 
lode (Flaherty'S lod<», striking 300 east· of north. This lode 
was cut in t.he east crosscut from Flqherty's ~h<\ft. and is 
d~cribed as a very wide loose- formation. 'When struck 
first a burst of water occurred. filling up the crosscut with 
slurry. angular fragm ents of slate, carbonate of iron. and 
slugs of galena. 'Vhen crosscutting was continued othel­
bursts occurred, and th e lode was not considered sufficiently 
encouraging to develop further. From geological considera­
tions, however, I am inclined to think, as I have already 
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explained. that t.his lode may tum out to be a very im­
portant one. It is evid ently a ,-ery large formation , and its 
loose <'pen character would cause it~ metallic contents to 
he leached out for some dist.ance below the surface. There 
i ~ . t h['rcfore , a reasonable chance that whe.n the unleached 
pnrt inn of the lode is r eached it may turn out to be a pay­
able lode. while there is the additiomtl chance that the 
1I1(' t a 1~ wllich have been leached out of the upper port.ion s of 
t.l>" lorle-channel may be redeposited in the form of rich 
~honts below. Thi s theory is. in m~- opinion, well worth 
t .~.ing. 

Horton 's workings were situated a little to the west of 
Currie·s. and were probably partly in Flaherty's lode and 
partly in Astle's lode. which is now being mined from the 
Florenoa main shaft. The workings were very irregular, but 
produced a large qua.ntity of ore. r visited the nune shortly 
after Horton had struck metal. and besides several seams 
of clean ore which were then exposed in the workings, I call 
recollect a crosscut 30 or 40 feet in 1:"l1gth through a soft 
black decayed rock, carrying metal all through it. A large 
ftmount of ore was won from this formation by treating the 
dirt in sluice-boxes. This formation was closa to the junc­
tion of the three lodes. nftmely. Currie's. Flahe.rty 's. and 
Astle's. 

The Florence shaft is situated about ~50 feet to the west 
of Currie 's lode, and was sunk ~16 feet. levels be·ing opened 
out at 130 feet and 200 feet r espectiyely. Tbe No.2 level 
cro~cut was advanced first . and cut Astle's lode 50 feet 
from t·he shaft. This lode strikes 550 west of north, and 
dips to the north-east. "'hen first cut it was only 3 inches 
wide of carbonat~ of iron. but soon wid ened out t() a. nice 
lode 1 to 2 feet in thickness. carrying good m etal; thi" lode 
has now been stoped above, N o. 2 level for a· distance' of 
200 feet in length by 35 fe et in height, and bas produced 
the greater part of the output of the Florence' Mine up t() 
the present. 

The drive at No.1 level is al so on th e lode. but bas not 
yet got into the best of the ore'. The shoot is dipping north, 
and the drive has still a sbort distance to go before the good 
ore may be expeocted. The end of the drive is n ow in pay­
able, seconds. The crosscut from tbe shaft was continued as 
a dl;ve along this lode for some distance, and then as a 
crosscut again to cut Curri e's lode. This was cut across, 
but proved to be poor, containing only second-class ore, 
and that of doubtful value. A drive was started south 
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along a seam of hard silicious breccia, supposed to be con­
nected with the lode. This unfortunately tapp~d a hugh 
vugh, which drowned the mine fot· the til1w being. and 
which was responsible for the loss of a man's lif~. I have 
already discmsed this occurrence in an ea rli er portion of 
this report, and have given my reasons for thinking tint 
the vugh is connected with Flaherty's lode. If this turn .. 
out to be the ca~e it shows that thc> leaching action h".", 
extended down to below this level. This lode has now been 
drained by the Florence workings. anel might be easih' 
t€sbd at this level. Th e Argent Company is. I think, dri,'­
ing on the same formation furth er south. and is g'e ttin~ 
good are. This should he an cncour;1gement to th (> FI.)rCIICl' 
Company to to,t the formatioll. It may h~ that th is Ien'l 
is not deep enough at the Flor2nce ttl get the hc,t of t hL' 
are. but ~t.ill a drive nolan!:; the lnde would not hc a c",th' 
undertaking. a nd if it dicl not aet ually st rike' pay"hle 01"1'. 

would at lcast giv:o' valuahle information about th,> natur,' 
of the lode. and might giv e encouragel1l cllt t" test. it at " 
deeper levl' l. I think that the chanccs of thi~ lode turni!l ~ 
out a valuahl t' one art' p"rticulal"iy good. 

Since th~ accident Curri ."s lode ha :, he en dri" 211 a ll oor' l. 
of the crosscut for a distance of l-!u feet. The tir-t .'·t 
feet was on a s lllall carbo nate of iron seanl ill the [n,,' 
(west.) wall. A short c ros~cut frolll thi" cut C'urri ,,', Iliaill 
lode. which W;1S driVen on for 90 fl'2 t. a nd a ri , ., put up ill 
the end conllecting with CUt'l'ie'~ workings. In th ~ le" l'i 
there is an av erage of 18 inches payahl e seconds. and in th" 
rise 50 feet above the. level a sea m of fir,t,c1a~s ore came in . 
the lod e wid ening out to 4 fee t.. Another lode has been 
lately cut so uth of the main shaft. and driven on fn)' 
60 feet. All of this ground is payable. Thc lod e is 1"­

inches wid:) of good ~econd s. with a fa.it, proportion of first." 
for 18 or :10 feet. 

Still another lode about 400 feet north-east of thl' shaft 
has been cut in a trench on tho hill to the south of the flat .. 
carrying ri ch kaolin. assaying up to 2000 ounces of silvl' l' 
to the ton. This has been rlriven on 80 or 90 fe2t frollt t ho 
north. and has pa,sed through a shoot of ore 40 fect Inng'. 
carrying 4 or 5 inches of galena. A shaft is now being' 
sunk on the formati on . 

The output of the Flot'ence Mine to date is approximately 
as foJlnws:-

Output of mine from tribute parties prior to the fornl<t­
tion of the Flnrence Company-ore of the net value of 
£56.000. 
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Output of mine since the formation of Florence Company 
to the end of March, 1904-3:3 7 tons. of the net value of 
£4000. 

The total output is approximately £60,000. The Florence 
is a good mine, and if my speculat.ions as to the nature of 
Flaherty's lode turn out to be correct. it will soon become 
a very valuable property. 

THE MOUNT ZEEH.\N ( T.\SMANIA) SILVER-LEAD MINES. 

LarlTED. 

S,,:ctions 193-87111. 192-8. ~1 , 1643M, 16651\{. 189-87M, 
1209M, 4805M. 196-87M. 195,\1. 50S5-93M, 1512-9311f; total 
area, 661 acres; T. Vincent. E sq .. Mine Managor. This 
extensive property is the result of (he purchase by a British 
company of a number of smaller mines and sections. and 
includes two sections (Nos. 192-8,111 and 193M) formerly 
belonging to' the Argent Silver-mining Company, two sec­
tions (Nos. 1665M and 164311I) formerly belonging to the 
Silver Queen P.A .. one section (K o. l S9-87M) formerly 
belonging to the< Silver Queen Extended, one section (No. 
1209M) formerly belonging to the Balstrup's Manganese 
Hill Company, t,wo sections (Nos. 195-87M and 196-8711f) 
formerly belonging to the Silver Spray Company, and two 
sections (Nos. 1512-93M and 5085-93M) formerly belonging 
to the Britannia Company. Lodes are known and have been 
worked on all of these sections. but at present work is prin­
cipally confinoo to the Argent sections. the Queen Extended 
section, and the Spray section. 

The Argent S ertio7ls.- 0n Section 192-87M there are a 
great number of known lodes. most of which have been 
worked with more or less success by sma 11 parties of t.ribu­
tors in the upper levels. A glance at the geological plan 
will show that there are two main directions of strike--one 
about 300 west of north and the other about 300 east of 
north. The greater number of the lodes belong to the 
first of these series, but on the other hand the lodes striking 
east of north appear to be more permanent. and are trace­
able for further distances. As a rule the lodes striking west 
of north do not cross the lodes striking east of north, but 
there appear to be wme exceptions t o this rule. Beginning 
with the- lodes r,.b·iking west of north. we have, going from 
east to west. Brarnpton's lode. Lambert's lode, Astle 's lode, 
Ingl e's lodE'. Cockran's lode. Quinlevan lode, and Kestle's 
lode. all forming a parallel group in thE' sout,hel'll and 
eastern portion of the section. All of these lodes have been 
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worked by tributors. and between them have produced a 
large quantity of are. The first four in tbis list were all 
very pay,\ble lodes in the upper levels. In Astle's and 
Ingle 's lodes the principal are mined was kaolin and gossan. 
much of which was exceedingly rich. No.6 shaft has lately 
been sunk to test these lodes in d <.>pth. This >haft was sunk 
122 fee,t , and a crosscut put out, east to cut A stle' s and 
Ingle's lodes. These \\'ere cut, but proved unproductive. 
and the crosscut was continued. At :l9:l feet a large lode 
was cut. striking north 300 L'ast. and dipping 800 to the 
east. This has be~n driven on 128 fe et north and 105 f~et 
south. and has turned out a fine payable lode. \\'here CUt 
first the lode was a good deal broken up , and was poor: but 
good arc ha, been cut both north and so uth. Th .: ore is 
of good grade. the< r esults of a bulk samplc gi\'ing 80 · I 
ounces of oih'cr and 6-[' 'i pet' ce·nt. of ka(l. Fronl the 
position and ;t rike of this lode I think there i, a great 
possibility of it proving a most illlportant one. It i, just 
where a rClllarkable break in the country takes placc. a 
break which s~pa rate< the evenly-bedded slates and sa nd o' 
stones on the south·east from the cru,hed and disturlwd 
tufl's to the north·west. I can onlv account for th is br<'a k 
on the suppo,irioll of exLn, ivc f'lulting, and this I"de i, 
just in the posit ion wbere I "hould expect the fault to be. 
lt is almost exactly in line with another large 10dL~fol'lna­
tion (Flaherty's lode) on the Florence )lillC. \\'hich also 
occurs just at the change of country. If my theMY is 
correct it will be found that these lodes are one and the 
same; and if 50. there is, I think, a reasonable hope that this 
lode may turn out to be the" moth er locle" of this pOl·t.ion 
of th e district . the other slnalkr lodes being merely branches 
from this one. The lode is a loose' open fOl'lllati on. which 
Dlay perhaps account for the fact that. it carrils no metal 
at the outcrop. and was ill consequencc only d iscllvered 
in the drive l:2l) fee t below the surface. Another drive fr. 'lll 
No.6 shaft is b~ing cxtcndl'd a.long Mainwaring's I"d c' to 
the north. From this lode "Mainwaring ohtaillL'd ahout 
£160 worth nf ore a short while ago; this drive will test 
the formation thoroughly. It is al,o propo:,ed to l'l'<1sscut 
We6t from No .6 lode to t est four other lod es wh ich have 
been worked wit.h more or less success by trihutors in tIll' 
uppe,r levels. 

No.3 lode lies to the west of the group already descr ibed. 
This lode also strikes west of north. and has been sunk on 
by the compa ny to a depth of 60 feet, and was driven 
all north and south about 100 foot each way. I t consists 
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o f ~,·(,o lld·class are, carbonate of iron, with 4 p er cent.. of 
III !?h -CTra c.e gal ena . This should pay t o put thro ugh the 
11IIcii. !no\-id ed it did not have to bear pump ing charges. It 
w,lI probably be worked from N o. G sh aft .. 

.r " //; l'''/ ''.-This was cut in a tunnel fro lll th e east at 
, d"pl h of EiO feet from the surfa.ce. The country was quite 
'· xitii-(·d. a nd althoug h t he-l ode was drIven on 30 feet north 
a nd Ii' l fcct EO uth, nothing of va lue was d iscove red . A 
willz" was t hen sunk 20 feet, and ar e b egan to make under­
fl), ' t. Til L" ga len a is high g rade .. assa.ying 190 ounces of 
~I"'H ,<> , S per cen t. lead . It was proposO'd some time ago 
10 ('p nl inlle 1'0. 5 shaft. which is n ow down 45 feet . to work 
I hl ~ lode an el others in t h e vicini ty . but- a t th e t ime the 
lo ,k , in th e \'i cinity of 1'0. G shaft appeared m or e promis­
ill!? and the sinkin g of N o.5 has beocn p ostponed for the 
t i ,;'(' being. 

Of t hc lodes which strike east of north. in addition to 
,IH' IH'W lode at N o.6 shaft, lIfcK ay 's lod e. L ee's lode (No. 
1 ). K o. G lode, and N o.4 lod e are the principal on es. The 
two form er wer ", worked by tr ibll L)rs wit h some su ccess 
Illa llY ~' ~ars ago. whil e N o.6 and N o.4 were worked by the 
cn lll pa llY from their N o. 1 shaft . Th ere are here three 
I('\'( ·I,,- a t 72 f"et. ]32 feet. and ]90 feet r espectively. No . 
4 lode cont.ained on e ri ch sh oot of a r e 75 feet lung. which 
wa" [[ood clown to N o_ 2 level. bu t did n ot live down to 
~o. 3. The lode was d riven on for a considerabl e distance 
without cutting anything furth er . 1'0. G lode is described 
as ha\' ing b een a r eally good lode, and still conta ins ar e 
which will pay to t ake ou t. It is thought. th at when the 
workings from 1\0. 6 shaft· are extended \\' e~tward t hese old 
workin gs from NO.1 will be dra ined. and it is possibl e that 
t his lode will then reCeive furth er a ttention. 

On t hc Queen section to th e wes t the 1110St. productive 
lod ::- was N o. 18, or Flaherty 'S lod e. On the geological plan 
1\0. 4 lode is marked in error as Flaherty 's. The two lodes 
junction towards the south, and Flaherty 's is the western, 
n ot t h e eas tern, branch , as shown _ From the south end of 
this lode 2'llessrs. Flah ert.y Brot.her s won a large amount of 
n ch gossan some ye.ars ago. and this turned to galena. going 
north . Thi s lod e will b e t est ed in depth from No.5 sh aft. 
Lode~ ~o,. ]9 an d 20 ar e bran ches from Flaherty 's lode. 
and have b C€n worked to a small oxtent cl~ to the rurface. 
K elly ', lorle i ~ furth er west.. an d has produced a few small 
parccl~ " f nr c. 

?\ o. ~() lode strikes east of north . but b ends round as it 
approaches another lode at the south end. In the vicinity 



74 

of the junction a good deal of ore has been won by tributors. 
Lodes Nos. 8 and 9 were worked by the company from No. 
4 shaft. No .8 lode wa~ very rich in places, but it was very 
patchy. K o. 9 contained a good deal of disseminat-ed ore. 
assaying 2~ ounces silver to the unit of lead, but there 
was not enough galena to pay. N either of th~ lodes wera 
payable taken right through. 

On th e Queen Extended section there are a number of 
lodES which have been su~cessfully worked by tributors. and 
som~ of these and several others are now being worked by 
the company from No. 2 shaft. This is situated in th.J 
north ern pOl-tion of the section, equidistant from three 
groups of lodes situated north-east, south-west, and south­
east of the shaft rEspect.ively. These, three groups of lodes 
hrwe all been worked from adits. approximately on the level 
of the collar of the shaft. No. 1 level is at a, depth of 65 
feet, and No. :! level at 170 feet below the collar of the 
shaft. The workings are complex and irregular. The lodes 
are by no means well defined. and are bunchy in character. 

In t·he north-east group there are two principal lodes, 
kno\\'n as No. 10 and No. 15. The drive from the shaft" 
follows th", track of No. 10 lode, but for the first 100 feet 
it passes through a softish dark-coloured slate, which ap­
pears to be unfavourable to mineral deposition. The country 
then changes to a hard black quart.zite, and a good shoot 
of ore was found, which remained in the drive for 120 
feet. This ground has all been stoped out up to tha sur­
face. The metal terminated at a crosscourse. which strikes 
500 west of north. and dips to' the south-west at an angle 
of 660 . Beyond this the track 01 a lode-presumablv No. 
10-was followed , but carrying no metal. This track is 
running parallel with the strata for a distance of 140 feet 
north of the crosscotlrse. It then begin ,,; to break across the 
planes of stratification. bending round to the north. and 
at the same time becom~ metal-bearing. The lode continues 
to bend rounel till it meets a second crosscourse striking 
parallel to the other already mentioned. The metal con­
tinued in the crosscourse for some distanc9 past the junc­
tion. and the cros<;course was driven on to the north-west. 
This i~ known a~ N o. 4 crosscut . This led to th e discovery 
of what is supposed to be the continuation vf No. 10 lode 
north of tIll' crosscnurse. This lode was driven on fo-r 50 
feet on a cours~ of north 450 east. when the lode beg~n to 
benel round to the north again. It is not a well-defined 
formation, ann is crossed by three or four slides or cross­
courses striking 800 west· of north. and dipping north. 



-

75 

It contained some fair ore for 30 or 40 feet north of the 
crosscourse, after which it is barren. This ground has been 
all st{)ped out to the surface. 

No. ]5 lode is sit·uated about 100 fect to the north-west 
of No. 10 lode, and is connected with th e drive along No. ] 0 
lode at No.1 level by two crosscuts l~o. 3 and No.4), 
which have be:;n driven along the b,'o main crosscourSe5 
already mentioned. The lode has been driven on for a 
distance of 360 feet, of which about 70 feet contained pay­
able are. This shoot is situated just south of No.4 cross­
cut, i.t., south of the second main crosscourse. The latter 
faulted the lode just the width of the drive, but the lode 
was too poor to stope to the north of the crosscourse. It 
was driven on north some distance. but is disturbed simi­
larly to No. ] 0, and eventually jUllctions with a third 
crosscourse after bending round to the north to meet it. 
Like No. 10 lode, No. 15 is also in hard black quartzite, 
a,nd for the greater part of the distance runs parallel with 
the strata. Occasionally, however , it breaks across the 
planes of st ratification, and these are the places wher2 metal 
may be expected. An excell ent example of this occurred 
near the south crosscourse; the lode, or p9rhaps, more 
strictly speaking, a branch from the lode, breaks across the 
strata at a considerable angle, and then resumes its normal 
strike parallel with the bedding planes. Just at the break 
a very rich shoot· of metal occurred. This branch from 
No. 15 contained metal up to the first crosscourse (No. 3 
crosscut.), and was specially rich right at the crosscourse. 
A small vein of are continues to the south of the cross­
course, but it is doubtful whether it can be regarded as 
the continuation of the lode. 

At the adit-le,vel this No. ]5 lode was highly productive, 
and has been stoped from 50 to 75 feet above t·his level. 
The lode continued productive past the second crosscourse 
at this level. and contained fair ore until the third was 
reached, which appeared t{) cut it out. The northern shoot 
of metal at this level was 150 feet in lelllgth. 

There is a flat lode, striking north 300 west , and dipping 
to the north-east at an angle of 31°, which was cut in the 
drive on No. 15 lode at aditrlevel. This was driven on a 
short distance north. and then risen on for 20 feat, and an 
intermediate level driven from the rise. Abov€< this a 
good deal of stoping has been been done. The composition 
of this lode is int-e resting. as it presents a contrast to the 
majority of Zeehan lodes. The gangue is almost all white 
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quartz, wit.h a litt.le carbonate of iron. The ground stoped 
is said to have contained a good deal of galena and con­
siderable quantities of capillary and felty jamesonite. This 
lode cuts through No. 15 lode wit.hout faulting or being 
faulted by the latter. but. i t was barren to the< east. of No. 
15. At No.2 level the shoot of ore in the south end has 
been cut, and stoping is now proceeding between No.2 and 
No. 1 levels. 

In the south-west group the principal lodes are No . 30, 
No. 13, No. 29, and No. 11. No. 30 lode is parallel, and 
almost in line with No. 10 lode. and strikes 450 west of 
north. dipping south-east. The ell'ive south from the shaft 
at No.1 level followed No. 10 for 170 feet, when a sl ide 
was st.ruck. which cut off No. 10. On the south side of ths 
slide No. 30 was picked up and followed for 420 feet . Three 
other crosslodes striking a little eaEt of north were also cut 
in this drive running into No. 30 from the Eouth-east. 
These lodes in lhe order in which thev were cut are No . 13. 
No. 29, and No. 11. No. 30 lode 'is productive for 180 
feet south of its junction with No. 29, and the lode has been 
stoped out for 50 fe et above the level. The lode is good 
underfoot. and an intermediate level was driven from a 
winze. but had to be abandoned on account of bad air. 
This ground has now been reached by the drive at No.2 
level. The lode is showing fair ore. but the ground is very 
hard . There should be a nice block of stoping to be done 
between this level alld Ko. 1. No. 13 lode was driven on 
from the drive on X o. 30 for a bout 230 feet., when a 
crosscourse was struck. which faulted the lode about 100 
fe e<t to the east. The lode was productive to the south of 
the crosscourse, and has been stoped above the level. The 
shoot was 120 feet long in the level, but shortens as it goes 
up. There is another small lode 100 feet to the east of 
No. 13 which has been driven on for 80 feet , and carries 
payabl e metal. The stopes were 50 fee·t above the drive 
at the time. of my visit. a nd showed a seam of metal from 
3 to 6 inche;; in width . No. 29 lode was productive to the 
south of its junction with K o. 30. At No.1 level there a re 
two blocks of stoped ground. each about 60 feet· long. 
exte nding up to tunnel level. This lode dips to the wpst, 
whil e< No. 11 , which is nea.rly parallel in strike, dips to the 
east: th e two lod es junction a short distance below No. 1 
level. N o. 11 lod e has been worked by tributors from the 
tunnel level, but has not been driven on at No. 1 level. 
It is a very small lode. and whe·re it is unproductive )9 

marked simply by a small joint in the rock. 
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The south-western group of lodes consists of No. 12 and 
No. 14 lodes, and up to the present th ese have only been 
productive in the upper levels. :\largetts and party had a 
tribute on these two lodes. and obtained good metal above 
an adit-drive, which they put into a small conical hill at 
t·he south end of the Argent Flat. There is al so a little 
underhand stoping don8 below Margetfs tunnel. They were 
t ested at No. 1 level, but pro\'ed \'alueless. There are 
sev eral other lod es in this vicinity which have been worked 
with 1I10re or less success by tributors. They are small lodes, 
and t·he shoots of galena are usually short. 

\Vall 's lode is one which so far has not been worked by 
the company. It appears to be about the most pe_sistent 
lode on this section. It may, I think. be traced right 
through the section, and has been worked in seve!-"al places 
in the north-eastern portion. The strike of this lode is 
250 east of north, and dips to the south-east at. a flat angle 
300 to 430. \Vall and party have been winning consider­
able quantities of medium to low-grade gossan from their 
tribute on the flat, while t.here are other older workings 
on t·he sam el lode furth er north. In the southern portion of 
the section the lode is traceable up the hill by a large gossan 
outcrop, which can be seen crossing the Comstock tramway, 
and appears to be making for a v~ry large gossan blow 
just wh ere this lode should cut the line of the Spra" lode. 
This is a part of the ground which would be well worth 
prospecting in depth. and no doubt will be tested eventu­
ally from the Spray workings. 

S rr tion 1209M (Manganese Ii ill).-This section was in 
the early days looked upon as the most promising mine in 
the Zeehan district. Th~ hill rises 400 feet above the level 
of the Argent Valley, and is composed of weathered tuffs 
with interbedded slates. The summit of the hill is covered 
by a· massive capping of oxide of iron and manganese (limon­
ite and pyrolusite) , and this outcrops all down the hill 
to the south-east, evidently marking the outcrop of a lod&­
formation. Several other similar outcrops, but of smaller 
dimensions, occur to the west of the main outcrops, and 
two of these are marked on the geological plan accompany­
ing this report. The presence of manganese in these out­
crops, coupled wit·h their great SiZE". led to the belief that 
the lodes were of the same type as the great deposit at 
Broken Hill, and the highest expectations wer" indulged in 
as to the future of the mine. These expectations have un­
fortunately not b een realised. It has been proved, for one 
thing, that the size of the gossan outcrops bears little 



relation to the ~',z~ of tho lodes a short. distance below the 
surface. The form er appear for the most. part to be surface 
deposits of the nature of bog iron, and sometimes cut out 
on a flat floor 30 or 40 feet below the surface. In other 
parts the fissure appears to have been enlarged near the 
surface and filled in with gossanous material. This is the 
more conc~ivable when it is rememb~red that the whole 
country is in a highly decomposed condition. The gossan is 
very poor, and of no value except. as a flux. Considerable 
quantities have been used for this purpose, especially from 
the section south and adjoining the one under considera­
tion. The main outcrop of ironstone is be-lieved to be the 
capping of what is known as Balstrup's lode. "'he strike 
of this lode is 450 west of north, dipping to the north-east 
at a high angle, and was driven on at two levels from the 
north-western corner of the section. The upper level was 
stalied on the lode, but soon lost it, and was continued in 
the footwall country. A cross cut was put out east and 
cut the lode, carrying 6 feet. of carbonate of iron 'tnd ~alena. 
This was driven on, and a winze sunk on the' lode. Nothing 
very rich was found, but th e lode was worked for some 
distance by a party of tributors. The lod~ was cut at 
No. :2 bvel and driven on for a considera.ble distance with­
out much result. Another long adit was driven from the 
north-eastern portion of the section, and for over a thousand 
feet, and though a number of gOESan formations were cut, 
non~ of these has been definitely recognised as Balst,rup's 
lode. There is a formation at about the s'pot where the lode 
should pass. but it was of no value where cut, and was 
not driven on. All the formations cut in this adit are com­
p19tely oxidised and leached of any metallic contents which 
they may have contained. It is above this a C' it that the 
huge mass of ironstone outcrops on the top of the hiil, and 
it was naturally most disappointing when. after putting in 
such a long and costly crosscut, so very little was found. 
St,ill. the lode can hardly be said to hav e had a fair trial 
l)elow water-level. It is still possible that rich shoots of 
are may ~xist below the gossan. If ,econclary deposition of 
galena has taken place, the enrichments' are likely to be 
laro-e since the area of the oxidised lode now st-andin!! o . v 

above water-le,vel is very gre-at. The proposition is, o-f 
course, a puroly speculative one, but considering the profits 
which would ensue if the lode turned out well. I believe it 
is worth risking . . It is possible that when No. 16 lode, 
which is in similar country, is worked, it· may throw som~ 
light upon the value of the lode9 in ).fanganesc Hill. 
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The other lodes on this section arc wort.h testing pro­
vided Balstrup's lode turns OUt well. This is the biggest, 
and, as far as can be judged at prC'lSent. the most prol1lising 
lode on the section. The developnH'nt, of the other lodes 
should depend upon the successful exploit.ation of this one. 

'1'h,' Sprrl!J Mine (Section 186-8IM).- Thi s is at present 
undoubtedly the most valuable section owned by the Mount 
Zeehan (Tasmania) Company. The contact of 1 he slates 
and sandstones with the meJaphyre tuffs rullS approximately 
east and west. through the· northern portion of th e, section. 
The lod es have so far only been proved to be productive to 
the south of the tuff belt. They are not. ho\\"e~zr. confined 
t.o the slates, the main lode. for' elXample, passing distinctly 
through th e plm1e of contact. and cont.inuing ill th e tuffs. 
Suffici ent work has !lot been don e to prove wh ro ther onf r ock 
is more favourable than the, othe,r. as the O1;ly work:ngs 
in the tuffs are at. shallow levels. and the lode where driven 
on is completely oxidised. 

The lodes' of the Spray Mine present a remarkable con­
trast to thos'e, on the adjoining S2'CtiOIlS to the north. In 
the latter the lude6 are very numerous. but they are for the 
most part small. irregular. ill-defined. and patchy. The good 
lodes on the Spray ~ection are. on the other hand, fine. welI­
de,fined fissure-formations. running parallel with one 
another. and maintaining a true course, throughout. The 
strike of t.ht 10deR is about 280 west of north, and the dip 
almost vertical. The latter changes some-what in different 
parts, being sometimes slightly to the east and sometimes 
to the we5t. The t\W principal lodes are No.1 , or the main 
Spray lode. and No. 3 (Gurni e's lode) , 584 feet to the 

south-west of th:l main lode. Between these there are three 
other format,ions. which so far have not been developed. 
These lodes belong to the pyrito-sideritic formation. the 
gangue being partly pyrites and partly carbonate of iron. 
On the whole. they appear to approach the sideritic rather 
than the pyritic type, though pyrites appear to be more 
abundant as depth is gained. As I have already stated, the 
lodoo are large ilssure-formations, with usually a main seam 
of "dig" or flucan on one of the walls. Often there is 
only one well-defined wall , and even this is sometimes 
absent. The walls are usually grooved or striat€d in a, 
nearly horizontal direction, but inclined slightly to the 
north. showing that the movement has been in this direc­
tion. The are is of h igh grade. assaying about 100 ouncoo 
of silver per ton. with 70 per oent. of lead. There is a 
good deal of antimony in the are, especially in the upper 
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levels. This occurs principally in the mineral jamesonite, 
which is sometimes poor and sometimes very rich in silver. 
I think that. there can be little doubt that the main shoot 
in the Spray lode owes its existence in some measure at 
least to enrichment by ourface waters. The antimony ores 
are, I t.hink, mostly secondary, and occur as a. replacement 
of pyrites. Some of the galena also probably has this 
origin. The main lode wa, di;;covered by a party of tribu­
tors (Me$l·s. Page and McDermott), who have worked the 
lode to the north of th3 present company's main wo,rkings. 
They worked from two adits. kn own as C tunnel and E 
tunnel respectively, the latter being about 75 feet belo,w the 
former. A t C tunnel there is about 50 feet of backs, but 
this increa;;ed at tho rate of 1 in 4 in the drive routh. 
This was driven for a distance of 340 feet. For the first 
150 feet the lode was barren, but after this good ore was 
met, and continued for a distance of 240 feet. This ground 
has now all been stoped out-. It appears, however, that the 
lode first cut in the upper tunnel was only a branch. for 
recent.ly prospecting operations to tha north of the adit 
have r eSulted in the discovery of three good veins of or e 
to th~ west of the lode first driven on. These contain from 
6 inches up to 2 feet of solid metal, and above the galena 
there< is a little rich gossan. as;;aying 500 ounces of silver 
to the ton. This metal has not yet been found at the lower 
level. At D t unnel the lode was driven on south for 400 
feet. and a good shoot of Ol'e was mined between this and 
the le·vel above. The lode ha~ also been driven on north 
into the soft melaphyre tufTs. It is here a good deal broken 
up. and so far no good ore has been met. 

In order to develop the lode to the south, "A" tunnel 
was driven by the company. This is at a slightly higher 
level than P age and McDermott's lower adit, :md about 
500 feet furth er south. This cut the top of one of the 
richest sh oots of ore which has been mined in the Zeehan 
field. The ore for most of the distance hardly lived up to 
the roof of the drive. It was sunk on and widened out 
very rapidly to from 4 to 8 feet of solid metal. This shoot 
of ore is now known to be nearly 400 feet in length, of 
whi ch about 200 feet is exceptionally rich. At its best 
the lode carried 16 feet of ore., about two-thirds of which 

was galena, while for long distances from 3 to 5 feet of 
solid ore was present in the lode. All the o,r e is now stoped 
out above No.2 level, which is 130 foot below" A" tunnel. 
and rathe![' more than half the ore bet-ween No, 3 level 
and No.2. No. 3 level is :l13 feet below" A" tunnel, a.nd 
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has been driven 130 feet south and 115 feet nort·h of No.4 
winze. The south end is barren, but the north end is still 
in payable are. No.4 leve,1 is 269 feet below" A" tunnel. 
There was at this level 20 feet of blank near the winze, 
but the are is coming in in the drive both north and south. 
In the north end there is 40 feet of good Or.:~ I. A bulk 
sampl e from the face in the north cnd yielded 13· 1 per 
cent. lead and 35·6 ounces silver p er ton. 

To the west of the main Spray lode" A " tunnel has been 
extended for a distance of 585 feet. At 200 feet No. 2 lode 
was cut, and was driven on for a short distance both north 
and south. This is only a small formation , carrying metal 
here and there, but nothing payable. A winze has been 
sunk a short distance in the north end. Further west 
another lode, known as No. 2;1" was cut; this is a batter­
defined formation. and carries a little jamesonite. ], ut up to 
the present it has not been driven on. At 443 feet west 
of No.1 lode No.4 lode wa.g cut. This is a well-defined 
formation, consisting of mullocky lode-mat.ter, with strings 
of iron carbonate and antimonial galena. It has bem driven 
on a short distance north and south of the crosscut, but 
so far as it has proved it is unpayable. This lode is well 
worth driving on. 

At 584 feet No.3 lode was cut. This lode was first dis­
covered by Mr. Gurnie on the summit of the Spray Hill, 
where he' found a seam of very rich gossan. He obtained 
a tribute on the lode from the company. and mined a very 
rich patch of ore to a depth of 60 feet. Several other 
parties obtained tributas on the same line of lode, a.nd 
worked them with more or less success. The rich ore was 
contained in lumps of very dense limonite distributed 
through a soft gossan formation. Some of the ore contained 
the silver in the fo·rm of chloride. and some as native metal. 
The soft gossan in which the harder lumps were found only 
carried about 25 ounces of silver to the ton. The hard 
lumps would assay anything from hundreds to, ·.housands of 
ounces per ton. 

'Vhere cut in "A" tunnel No.3 lode was composed of 
galena, carbonab of iron, and a little pyrites. It was drivpn 
on both north and south, and payable ore was met with in 
both drives. The south drive bends away to the west in 
the end, and has, I think, followed a branch which junctions 
with the main lode from the west.. W hat I take to be the 
main lode has been cut, in a short crosscut east from this 
branch. There IS, however, in my opinion no reason to 
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believe that the lode does not continue to. the south nf 
this point. 

The north drive has been extended for about 400 feet, 
and of this 330 feet are payable. At best the lode is 4 f3€t 
wide, with 2 feet of first-class ore, and from this it dwindles 
dnwn to 6 inches of Seconds. It is a splendid continuous 
lode, and has been CUt 700 feet north of " A " tunnel in 
another adit known <'s " G" tunnel, about 100 feet higher 
than ., A " tunnel. The drive south on the lode from " G" 
tunnel passed through two shoots 0'£ ore--one. 50 feet long 
and the other 100 feet long. Stopin~ is now being carried 
on above both these levels. and is turning out a large quan­
tiLy of ore. The grad~ of the galena in this lode is nnt 
quite so good as in 1\0. 1 lode, a bulk sample nf the ore 
yielding 82 ounces of silver per ton, with 68 per cent. of 
lead. Still, it, is good me·tal. and there appears to. be splelll­
did proEpects of this lode maintaining a big output for years 
to. come. 

A crosscut is now being driven from No. 2 level on No. 1 
lode to cut No.3 lode 130 feet below the drive from " A" 
tunnel; this crosscut is nnw in 293 feet , and still has 192 
feet to go to cut the lod e. Till this lode has been cut, further 

development north on X o. 1 lode has been postpnned, as it 
is thought that the present pumping-plant may not be 
able to cope with a gl'aatly increased Aow of water. The 
sinking of a main shaft in this part of the propelfty should. 
I think. be taken into consideration by the man:lgeme,nt. 

The present system of mining is far from economical. and 
the splendid r eturns which have been obtained from thesa 
lodes surely warrant the expenditure necessary for their 
thorough and systemlltic development. I am only able to 
give the returns from the Spray Mine for the three years 
ending December, 1903. These amount to 14,208 tons, of a 
net value of £158,815. The lode. has nnw been worked 
for about six years. 

Sect ion lOfj·87M.-In the north-easte·rn portion of thi& 
section ;\fr. W. Moyle has been working on a curious forma­
tion on the line of the No.3 Spra.y lode. It is a big forma" 
t.ion, and the wnrkings are not yet sufficiently extensive to 
enable one to form an opinion as to the strike of t·he lode. 
The iron outcrop at the surface strikes a little north of east, 
but this seems to. have be~n cut by another lode-formatinn 
striking west of north. From the shaft· which he has Bunk 
a good deal nf dolomite and serpentine has been obtained, 

carrying splashes of galena. Chromate of lead also occurs 
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in the gossan. The dolomite appears to be an altered ser­
pentine; the, one rock passes over into the other, and both 
now contain small particles of chromite, which was one of 
the origillal constit·uents of the serpentine, and has re­
mained unal~red when this rock wa, converted into dolo­
mite. I think the formation may be best accounted for on 
the hypot.he~'is that we have hers a dyke of serpentine which 
11>\8 been cut by a lode-fissure. The mineral-bearing solutions 
from the lode have attacked the serpentine, altering it to 
dolomit9, and depositing at the same time small quantities 
of galena. The formation is a most interesting one, and 
I think thwws a lot of light upon the dolomitic lodes of 
the Dundas district, which probably have a simil1:lr o'rigin. 
Unfortunately, the indications of galena were not suffici­
ently promising to warrant the formation being more fully 
developed. 

To th~ west of Moyle's lode there is a small deposit of 
nickeliferous and cuprifeq-ous pyrites close to a (lyke of ser­
pentine. This is situated on the southern bank of the 
Summit tunnel. The are assayed high. both in copper and 
nickel, but when sunk on turned out to b~ only a sm.all 
patch. I have treated of the origin of these nickeliferous 
deposits in my report on the Korth Dundas district, and 
this shonld be referred to for information on this point. 

Further west again ther!) is a galena lode striking a few 
degrees ,,-est of north, which has been worked by tributors, 
and some few parcels of are obtained. 

The Britannia Srctions.-In the western portion of Sec­
tion 1512-93r.r there is a large pyritic lode striking 200 

east of north, on which a good deal of work was done soma 
years ago. The lode, is principally composed of pyrites, but 
contains a good deal of galena disseminated through it. Un­
fortunately, like most of these pyritic lodes, the are is of 
low grade, though patches of high-grade, galena are said 
to have been found. A little to the ,,-est· there is a large 
iron blow striking apparently west of north, which so far 
has not been tested. This could easily b!) driven under 
from the east, and is, I think, worth a trial. At the 
Susannite Mine to the wa:rt one of these pyritic lodes, oxi­
dised and barren at the surface, has produced a good deal 
of rich secondary silver are when cut at some distanc~ below 
the surface. I do not think it likely that any of these lodes 
will be pa.yable below the zone of surface enrichment. 

In the east.ern portion of Section 5085-93M there is a big 
lode striking west of north , from which a good deal of 
medium-grade gossan has been obtained. There are a great 
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many gossan blows in this vicinity, anv of which are liable 
to contain local enrichment-s. For the most part, however, 
t.hey contain very little silver. 

Taken as a whole, the ground held by the Mount Zeehan 
(Tasmania) Silver-lead Mines, Limited. must be regarded 
as a most valuable property, and one which should be 
able to maintain its present output for many years to come. 

THE COLONEL NORTH MINING AND RAILWAY COMPANY, 

No LIABILITY. 

Sections 1585-91M, 861-93:11, 1674-87M, 1562-87M; total 
area, 300 acres. Of these sections, No. 1585-91M, the ori­
ginal Colonel North section, is situated south and adjoin­
ing the Spray Mine. The two principal lodes which have 
been wo·rked in the Spray should, if they continue, pass 
through this section. K O. 1562-8TM was the old Grubb's 
Mine, and has been acquired by the Colonel North Com­
pany. 

Section J585-91M.-The main shaft. of the Colonel North 
Mine is situated a little to the north of the centre' of this 
section. It was sunk to test several large iron blows which 
occur in the vicinity. The shaft is 200 feet deep, and from 
the bottom level a crosscut was driven north-east. I have 
not been able to get much information about these workings. 
I understand that a lod~ was cut·, but proved unpayable, 
and the crosscut was continued. This crosscut is said to be 
within a short distance of where No.3 lode of the' Spray 
Mine (Gurnie's lode) is to be expected. It is said that in 
the last shot fired in this crosscut galena was cut. and it 
is thought that this may possibly be Gurnie's lode. It is 
proposed now to form a tributing pa.rty to bailout the 
main shaft and continue the crosscut with the object of 
cutting this lode. The prospects appear to be good, as 
Gurnie's lode has been traced right up to the southern 
boundary of the Spray on the surface, and carries rich 
gossan. A lode has also been worked on the Colonel N orth 
section which is nearly in line with Gurnie'!! lode, carrying 
chloride of silver. This is. however, a little west of the 
line of lode. and I think that probably Gurnie's lode is to 
be sought further east. Gurnie's lode is a fine big forma­
tion, and there is no reason to believe that it does not con­
tinue past the boundary of the Spray. Of couree, it may 
not contain ore where first cut, but this is a risk which 
'mining speculators always nave to face. Sufficient capital 
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should be provided to eua.ble the lode to be driven on for 
200 or 300 feet at least after it has been cut. 

The main Spray lode should pass through the north­
eastern corner of this section, and to test thIs a loca.} com­
pany, known as the Silver Foam Tributing Company, was 
form ed which obtained all ext.ended t·ribute from the 
Colonel North Company. The Foam Company put in a 
long tunnal and cut a lode-formation 300 feet from the ap­
proach. This lode was barren where cut first, and as it was 
met wit.h rather sooner than was expected, it was thought 
that it was proba.bly not the main lode. The arlit was con­
tinued for over 200 feet without cutting anything but a 
small st.ringer of galena. which could not possibly be mis­
taken for the Spray lode. The first lode cut was then driven 
on north for 80 feet, but with the exception of some pyrites 
nothing was found. A winze was then sunk 60 feet, and a 
little galena and jamesonite began to make in the lode­
channel. After some delay it was decided to continue this 
winze, and after sinking a. few f2et th e hanging (e a ~t) wall 
was broken into, and was found t o cc)))tain :a.ir bunches 
of galena. for a width of 3 feet. It was then decided to 
sink a vertical shaft from the adit and cut the lode again 
at· 100 feet. This was done, but unfortunately the results 
were disappointing. The hanging-wall of the formation was 
a.gain found t.o contain splashes of galena. but nothing pay­
able was met with. A crosscut \yas put out into the hang­
ing-wall country for 75 feet, and the lode driven on for a 
similar distance without any encouraging development. 
W ork is now suspended for the pre,ent. I am strongly of 
opinion that this is the main Spray lode. It is a fine big 
formation. but itoS metallic contents have been leached out 
to a greater depth than has been attained by the present 
mine workings. I do not think that much attention should 
be placed on the splashes of galena in the hanging-wall 
country. This is not at all likely to develop into anything 
payable. The good shoot in the Spray Mine is situated 
along the main fissure, as represented by a seam of dig or 
rubble from 6 to 12 inches thick. This se'am is also pres2llt 
&t the Foam. but it was passed through without notice in 
the crosscut from the shaft. To the west of this seam the 
country is completelv oxidised. Similar country was met 
with in the Spray Min E" at a higher level, but it gets deeper 
going south. I t·hink that it will be necessary to get below 
this oxidised country before any enrichments can be ex­
pect.ed. Down to this level the lode-channel seems to haye 
been leached of any metals which it may have contained. 
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The bottom of the shaft is now about on the same level as 
the ,. A n tunnel of the Spray, and it should be remembered 
that the main shoot of the Spray only lived up to this level. 
Above this in the oxidised country the lode--channel was 
barren. 

I am 0.£ opinion that the lode the Foam Compa-ny has 
been working on is the Spray main lode. The work done has 
not be·en a fair test of th~ lode, as sufficient depth has 
not been attained. The presence of galena in the hanging­
wa.1] country is a favourabl e sign. for it points to the likeli­
hood of there having been at one time mota-I in the main 
lode.channel. This has, hQ\\'ever. been completely leached 
away, and may ha.ve been redeposited as an enriched shoot 
below the oxidised zon e. I am still of opinion that the lode 
is wort.h further trial at a deeper level; nor should I be 
sa-tisfied until a drive had been made for several hundred 
feet along the COUl'se of the lode below th e level of oxida­
tion. If no ore is struck ,,·hell this has been t one, then it 
might be fairly sa id that the lode h"d had a fair t.rial ; 
but to abandon it now before the permanent water-level is 
reach ed is to leave the work of t esting the lode unfinished . 
The Foam Company ha s stuck to its min e like men. 
It has, however. been se\,El'ely ha ndicapped by \\'at,t of 
adequate capital and by in capable m"nagement. I trust 
it will succe~d in refor ming it, com p:my. and (h 'lt it will 
yet reap the r eward to \\'hich its perseverance ':nch uIJted ly 
entitles it. 

Salion 861-flJM.- This section is east and adjoining Sec­
tion 15S5-9hr. just described. There are som~ old workings 
on th () west ern boundary just about on the line of the Spray 
lode. and in one drive a lod e has been driven Oil which may 
possibly be the Spmy. I think. however. that it hardly 
looks suffici ently w~11 defin ed for the 10d€~pCl'hap' it is a 
para-llel formation . The country is quit~. oxidiscd in these 
workings, and I do not think it likely that. much will be 
found without si nking in thi~ part of the prop 2rty. 

Further south are the workings of th e olel Silver Wave 
Tributing Company. The;;e are also on the line of the 
Spray lode. and if I am not mi,taken the lode has heen 
cut and driven on for a considerable distance. The lode 
which I take to be the Spmy lode is known as the " pug" 
lode ; the strike is 300 west of north. and the dip 800 to 
the e.ast.. There are several other lodes to the west o.f this. 
which at the level of the present workings carry a little 
galena. and a good deal o( work has been done on them. 
'When I first visited the workings Messrs. Fahey and party 
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were workll1g in the lower adit-Ievel. This level was driven 
east from the creek, and first cut a small lode striking north 
and south, and dlppmg 600 to' the east. This lode junctions 
with the " pug" lode a few feet nOlih of the crosscut, and 
the pug lode was followed north a few feet, but is appar­
edlt.Jy barren, The north and south lode was then folJo,wed 
wut-h, Some stoping has been done on this lode, but 1 
understand it is hardly payable. There is from 4 to 8 inches 
of good seconds, with some firsts, showing in the stapes!; but 
the country is hard , and without a concentrator to treat 
the are only a· small proportion can be dressed up to a 
marketable condition. 

Forty feet south of the crosscut a short crosscut has been 
put in to, the west from the drive on the north and south 
lode, and has cut another branch-lode striking west of north. 
This also carries some, galena. and a winze was sunk for 
about 20 feet on this lode. This lode is still to the west of 
the pug lode. The latter has been cut again in another 
crosscut further south, and has been driven on for about 
100 feet. There' was some metal in the lode here when first 
cut and some stoping has been done above the drive. but 
it did not live far. Most of the drive is in barren lode­
matter. 

In the level above the adit was drive'll along the course 
of the same branch-lode as the winze is sunk on in the 
lower level. At a point a few feet south of the winze 
Messrs, Featherstone Brothers were working on another 
branch-lode striking east of north. I did not make an 
accurate survey of these workings, but I think that this lode 
must junction with tt:! pug lode a few fe et beyond the face 
which was being worked at the time of my visit, Messrs. 
Featherstone have obtained 15 tons of ore from this lode 
worth £8 per ton, and carrying a little over 1 ounce, of silver 
to the unit of lead. The lode is not a big fissure--it is 
rathelr a zone of fractured rock which has been impregnated 
with galena. There were 6 feet wide of seconds showing at 
the time! of my visit. I am told that the lode contained up 
to 2 feet of clean metal for a short distance. I do not think 
there! will ever be much are won from these small forma­
tions. The country is too hard and the metal too scarce. 
The pug lode. on the other hand. though it apparently con­
tains less metaL is. in my opinion. the most likely formation 
if it were tested in depth, I haye often noilc<:d that the 
small "tight" lodes carry the best metal in the uppm' 
levels, whil e the large loose formations are best at a de<pth, 
I account for this by the leaching action of the surface 
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waters. In a large loose formation these waters can CIrcu­
late free.!y, and the metal becomes leached away. In the 
small tight lodes the water does not get the same chance of 
attacking the are, and they remain unaltered. The presence 
of thesG branch-veins alongside a large fissure-lode such as 
the pug lode is a good indication that metal was once con­
tained in the latter. This lode will , I think. have to be 
tested in depth from a shaft. I should mention that. the 
lode charted on the geological plan as the Silver 'Vave lode 
is the lode on which Messrs. Flaherty and part.y were work· 
ing at the time of my first visit. I did not on that OCcaSiOIl 
examine the whol e of the workings. The pug lode hoo 
slightly to the east or the lode charted in the plan. 

About twelve chains east from the Silver " ' ave workings 
thera is another parallel lode exposed on the side of a steep 
hill. This has been expc,ed in a trench on th~ surface. and 
has been cut at a depth of 40 or 50 feet by a tunnel from 
the creek. The lode carries a little galena and blende. but 
is unpayable. It is, howe\·er. a very likely-looking forma­
tion. being undoubtedly a large fissure-lode belonging to the 
same saries as the Spray. It. is well worth testing in depth . 
At least 100 feet more backs could be obtained by bringing 
in an adit from lower down the creek. 

Grubb's Jl inf, Section 1562-8iM.-This mine has now 
been closed down for over eighteen months. The workings 
are under water, and could not be examined. The main 
shaft is 330 feet in depth. and levels are driven approxi­
mately at the following depths-30 feet (adit-level). 90 feet 
130 feet. 200 feet, 250 fed. and 320 feet. The stt-ib Qf the 
lode as marked on the geological plan is the general strike 
at No. 1 lev~l. It is different in the lower levels, as in the 
north end the lode dips east.. and the south emd dips west. 
The general course of the lode at No·. 4 level is about 300 

west of north. This is parallel with most of the other lodes 
in this part of the field. and is pe!l"haps a more reliable 
bearing than shown on the geological plan. One good shoot 
of are occurs in the lode-channel to the south of the shaft, 
and a.bove No·. 2 level was stoped out for a lengt.h of 200 
feet. At No. 3 level the stoped ground is about 150 feet 
long, and at No.4 level 350 feet long. but all of this was 
not taken out.. At No.5 level one short hlock of ore has 
been taken out. The shoot- of are is said to have been VelrJ' 

good above No.3 level. Lower down. though the galena 
continued. it was of much lower grade, and eventuallv 
ceased to be payable. The lode terminates in the north end 
at a slide or cross-lode, striking about east and west, and 
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very little has been done in the way of searching for the 
lode on the other side of the slide. This, I think, is the 
work which at the present time looks most likely to· result 
in furth er discoveries in this part of the property. I do 
not think there is much chance of striking other rich shoots 
of ore by developing the mine at lower levels for reasons 
which I have explained in the theoretical portion of this 
report. 

I believe the Colonel North Company has II valuabl e 
property in its two. northern secticns. There are at I€rlst 
three good fissure-lodes trav ersing these sections, and two 
o.f these are being most profitably worked in the north and 
adjoining section-the Spray Mine-while one of these 
is now being pro·fitably worked in the section south and ad­
joining, namely, the Nubeena Mine. It would be a remark­
able thing if between these two points no good ore could be 
found. The lodes will require capital to develop. It is 
hardly fair to. expect tributors to undertake the heavy 
expense of testing these large lodes in depth, even though 
the terms may be favourable. The property needs a fair 
working capital and intelligent management. If it gets this 
I have every confidence in the future of the mine. 

SECTION 4805-93111. 

This section is held by the Tasmanian Smelting Company. 
In the north-eastern portion of the section is a large iron 
and manganese outcrop, believed to be the capping of Bal­
strup's lode. This has been largely mined as a flux from a 
quarry on the side of the hill, most of the stone having been 
sent to the North Lyell smelters. It is not now . being 
worked, as the local smelters are fully supplied with iron 
flux from Dundas a.nd elsewhere. This lode is not worth 
testing in this section, as it dips Gut of the ground to the 
north-east. in depth. 

In the southern portion of the section there are several 
lodes which appear to belong to the Spray series, striking 
about 300 west of north. One of these was cut by a tribu­
tor in the south-we9l:ern portion of the section and driven 
on south for some distanee. A fall of earth prevented my 
examining the lode, but I am told it is a good well-defined 
formation. This is very likely the same lode which has been 
cut Gn the hill in the southern portion of the Colonel North 
section south and adjoining. 

Mr. Peter LIGyd has lately cut a· small lode parallel with 
this one and some distance further east. This was showing 
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some nice ore at. the time of my visit. Further east again 
there are two other lodes, both of which are well-defined 
fissure-formations, and, in my opinion, worth developing. 
This section could be most advantageously worked in con­
junction with Section 861-93.M belonging to the Colonel 
North Company. 

THE NUBEENA MINE. 

Section 5115-93M (79 acres), charted III the name of A . 
Shillington. This, section is south and adjoining No. 
861-93M, belonging to the Colonel North Company. As will 
be 5'een by the contour lines on the geological plan, there is 
a ridge running north and south, approximat,ely through 
the centre of the section. Up till about a year ago all the 
work was confined to the western portion of this ridge, and 
several lodes ha~-(' been worked on this side. Mr. John 
Llewellin determilld to tr.'· ths other side, where the very 
dense timber and undergrowth led him to think that this 
part had probably escaped the attention of previous proir 
pectors. He, was rewarded by what promises to be· a· very 
fine lode. 

The old Nubeena lode is sit.uated in the western port.ion 
of the section, and strikes east. of north. It is only a small 
lode. and was worked to a small extent a.bout 10 years ago. 
The lode contained a seam of galena up to 4 or 5 inche9 
thick, assaying 100 ounces to the t.on. 

Some 350 east, and about 70 feet higher up the hill. 
there are two lodes which junction just abov2< the approach 
of an ad it. One of these is a north and south lode carrying 
a seam of metal about 3 inches wide. This lode has been 
worked for some distance south of the junction. It is a 
small lode. and not like I:. I think. to prove payable, in 
depth. The other lode is Jaeger 's lode. which. though quite 
barren where cut, looks to me a more promising formation. 
It is only exposed in one place. in a cutting above the 
tunnel. It is a fissure-formation. striking about. 35 0 west of 
north. This lode might be driven on to til<) south. nea rly 
150 feet of backs being attainable in t,hi~ diredion. 

Barnet's lod e is paralle,l to Jaeger's. and about 150 feet 
further east. It is one of those small "tight" formations 
which often carry ve,ry nice shoots of met.al. Barnet's lode 
contains a shoot of ore 50 or 60 feet. in length, of an average 
widt.h of 8 or 9 inches, in places going up to 2 feet. The! 
galena is of somewhat low grade. the price realised ranging 
from £5 to £7 per ton. This is. however, partly due, to the 
fact. t,hat the metal is difficult to dre~ up to 3, high stand-
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ard. The shoot of ore should, h owever. pay '"ery well to 
mine.. The ore lives right up t o the grass roots, and is 
good III the bottom of the present adit-level , which is from 
2lJ to 30 feet below the surface. Another level might ba 
brought in from the adit below, which would give 75 feet 
of backs, with 150 feet of driving . 

Ll ewe.Ilin 's lode is a very large loose fissure-formatlOn, 
striking about :l8° west of north, and dipping almost 
vertically, or p erhaps a little to the east. I take it to· be a 
continuation of the main Spray lode. It is the same 
cha racter of lode, and th e walls are grooved in a nearly 
horizontal direction. pitching slightly north, just as in the 
case of the Spray lode>. It is therefore evident that faulting 
movement has been in the same direction, and as the· two 
exposures are very nearly in line with one another, and 
agree in ot·her respects. I think the,re is not much doubt 
that they are the same. 

Mr. Llewellin has attacked the lode from two adits abou t 
40 feet apart vertically, the upper level being about 130 feet 
below the crown of the hilL At the time of my visit to the 
workings the upper level had b , cn driven along the cours9 
of the lode for about· 90 feet. There was a httl9 ore in the· 
main lode-channel when first cut. and this continued in and 
out for abou t 50 fee<t. making in bunches. and cutting out 
again. For the last 40 feet the ore was more continuous, 
and widened out to about 12 inches in the back of the 
drive and 18 inches in the sole. The lower adit is further 
south , and had been driven about 75 feet on the course 
of the lode at the time of my visit. I understand that since 
ch en this level has been extended t o bring it below the good 
ore in the uppal' level, and cut a large body of cube lode­
mat-tel' and slurry. carrying splendid jigging ore. A winze 
was then started on the good ore from the upper level, 
and this quickly widened out to 4 feet wide of solid galena, 
but narrowed again to 8 inches as it approached the bottom 
level. A crosscut was put across the lode in the bottom 
level , and proved the jigging ore to be 15 feet in width. 
This shoot of ore promises well at the pre-sent time. and 
must be energetically developed at deeper levels. It ex­
hibits so man". signs of leaching that one is tempted to 
speculate on the presence of much more massive ore lower 
down. These large loose formations of the PVrito-siderit.ic 
formati ons contain all the elements necessary for the forma­
tion of rich bonanzas below the zone of ieaching. and I 
think they will prove of the utmost importance to the 
Zeehan field. 
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THE SOt:TH NUBEENA. 

Sectioll 667M (77 acres) , charted ill th e nam e cf G. K 
Butler. This section appears under its old number. 3499-
83M, in the geological plan. It is situated so uth and ad­
joining the Nubeena Mine. Prospecting has been carried 
on for some months, with the obj ect of finding the ntinua­
tion of Llewellin's lode. and after s~veral fOl'l1utions had 
been opened up, a lode "'as discovered in the 'reek which 
flows through the eastern portion of the section, which has 
all the characteristics of L le\\'ellin's and the Spray lodes. 
It is, I t.hink, a little to th e east of the line, so perhap<; the 
lode has been disturbed betwe.en the two points. When 
I saw the lode it had been clri\'cn on for about :20 feet. 
There was a good vertical wall on the east side. containing 
horizontal grooves. just like those of LleweHin 's and the 
Spray lodes. On the wall there was a seam of metal fr0111 
1 to 2 inches in thickn ess. To the west of this was a scam 
of dig and rubble, 1:1 inclJes wide. and then sheal'eu ;\lld 
broken country of und etermin ed ,,·idth. Th~ galena assays 
70 per cent. lead and I (1() ozs. of ~iJv e r per lon. Thi s lode 
has now been dri"en 011 for about 1:]0 feet. The formati on 
is a very large one. and it is difficult to kno\V what to 
follow. There is metal through the formation. Dut up to 
the prooent no payable ore has been cut. I understand 
that the lod e has been cut at a lower level. and (Ili\'ing i;; 
now proceeding. A considerable amount of bncks can be 
gained by driving south all the lode. This 100""r level is 
as low as can be got on the, lode in this part. with t1llt 'Inking. 
I ha.ve been shown specimens from the lode Jbtai11f'c! re­
cently. These show unmistakable signs of leaching. Th(\'e 
appears to be nothing to be don 2' but drive ;;outh all the 
lode. This may cut ore at any t.illle. but tlte')cst sh oots 
will. in my opinion , be fou11(1 :>t a still lower level. 

SECTION 67 -hl.- A . D. SL ICO. 

This is an 80-ncre section south-west and adjoining the 
South Nubeena. If the South Xube2na lode maintain, it.s 
course, it should cross the northern boundary of ;',he sed ion 
about 6 chains east of the north -west comer. A s wdl he 
seen by the plan. there is a high spur running ea~t and west 
through the northern portion of this section. This spur 
ad'ford9 splendid oppo-rtunities for testing the lode. by 
means of adits. An adit might be driven from ,t deep little 
gully to the north of the section. and would, ",ith about 
300 feet of driving. cut the lode :200 feet helow th ~ wl'face. 



j 
1 
j 
I 

l:J3 

If from here a drive were continued south on' the course 
·of the lode, 300 feet oJ driving ,,"<J uld goa';n an rdditiona] 
200 feet of backs. Th3 groun d is >0 ' t eep to the north that 
I do not think there would he mu ch chance of picking up 
the lod e on the sUI'face. The country seems to have ~lipped 
a· good deal. On the south sid e of th e spur a lit-tJ e trenching 
has bsen done, but so far without p ickillg up the .ode. On e 
or two format,ions have been cut, ~tri killg east and west, and 
carrying specks of pyrites. carbonate of iron. and S'alena, but 
nothing very prOl)lis;ng. This work is too far west to cut 
the South N ubeena lode. The section has an "xcellent 
chance of ge.tting the lode, as it has been followed to within 
700 feet of the boundru:y, and. as I have already explained, 
I believe this lode is continuous right through from the 
Spra,y Min e. It has J:.een picked up at four int€rmediate 
points, and has the sam 2< characteristics right through. The 
section is well worth prospecting. 

THE TASMANIAI' ~IIKE. 

Sections 5222-93M, 53I4-93M, and 5352-93M. This mine 
is not h eld at the present time. There are several lodes 
known on the sections, the principal of which is McLean 's 
lode. This lode ha,s been traced for considerably ,)Vel' a mile, 
and contains metal almost everywhere it has been (ut. The 
lode belongs t<J the pyrit.ic or pyrito-sideritic formations, 
and contains a good dea.! of zinc-bl ende. One fine shoot 
of orE! was mined by the old Tasmania Company, who sa!!k 
the main shaft, erect€d a, concentrat<Jr, and connected the 
mine with the Trial Harbour road by means of a tramway. 
The grade of the are is low, which probably accounts for the 
fact that the mine did not pay. Anoth er shoot was mined 
by a pa,rty of working mine'rs in Section 5222-93M. on what 
has been called No.2 lode, but which is proba,bly the con­
tinuation of McLean's lode. The country is mostly low­
lying, which prevents the lode being worked l:y Rmall 
parties. . 

Horton 's lode is a gossan formation. which Mr. B. Horton 
ttsted by an ad it at a shallow level. He. cut the lode, but 
it turned out no good. The depth obtained can hardly 1;e 
rega,rded as a, fair test of the lode. 

CENTRAL BALSTRt:P MIKE. 

Section 74I-87M. The only work which was ~oing on 
011 this section when I visited the min 2< was a ~mall tribute 
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party, which was working on Cashboulfs lode, in the south­
ern portion of the section. There are two small lodes here, 
which come together in th e> south end. The party had a 
small waterwheel, and was pumping_ the water from about 
40 fed. Above this level a nice little ohoot o·f are had 
been taken out. Thi s lode has been abandoned .ince my 
visit. In the south-wes t corner of the section there is a 
large carbonate of iron lode. carrying fair seconds, which 
has belen driven on for ,ome distance north from the creek. 
This lode is a promising formation . Balstrup's lode passes 
through th e south-western portion of this section, and may 
be soon crossing the Comstock tramway, right on i he west­
ern boundary, as a large gossan formation. A few cha ins 
to the ea...ot of this a main shaft was sunk, but I under­
stand the lode was not cut. 

This section includes t he contact of the olate sandstone 
country and the tuffaceous rocks of Ma nganese Hill. As 
I ha.ve already explained. this con lact is probably a great 
fault-fissure, and if so, is likely also to be a large lode­
formation . The line of con tact is not at all clea rly defined 
on the surface, and th e line lIla rked on the geological pl an 
must be taken as only very approximate. This part of the 
section is, I believ!:>, weI! worth prospect ing. . 

THE i\Io:n.\ Gl: No. 1 ?lINE. 

Section 306M. charted in th e nam e of N. Curri e. This 
mine, at one time kno\,"11 as O 'l{ourke's, is situated south­
east and adjoining the Central Balstrup. A number of 
lodes are known on th e section. 

O'Rourke's lode is situated in the east ern portion of the 
section, on the north bank of the creek wh ich flows east­
ware! from the Spray Mine. A good shoot or ore was mmed 
in th 3 upper levels of this min e by nIl'. O'R ourke, ~.ne! he is 
said to have left 2 feet of solic! metal und erfoot at the adit 
level. The l\lontagu Co mpany was form ed t o work this 
lode at a depth. and wit.h this object in vi ew a main shaft 
was sunk. At 100 feet a cros~cut was driven from the 
shaft, to cut O'Rourke's lode. with very poor results . It is 
difficult, now, to get the whole facts of the case. Several 
of the men who worked for O 'R ourke tel! me they are con­
vinced that O'R ourke's main lode was nc·ver cut in the 
bottom level, but only a parallel lode some distance to the 
west. They are very positive as to the prese·nce of the shoot 
of metal below O'Rourke's workings, and they say t.his metal 
was never seen by the Montagu COl1lpany. Mr. Currie has 
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discovered two other lodes to th E: west. of O 'Rourke's lode. 
The first of these he cut in a crosscut, from No, 1 levtll. 
The shoot is 30 or 40 feet in length, with from ~ inches to 
a foot of galena. Tbis has now bee11 stop2d up from No, 1 
level, but, is said to be still good underfoot, The country 
is soft d2Composed melaphyre tuff. He has also "ut another 
lode in an adit from th e surface at th e level of the mouth 
of th e main shaft. and sunk a winze on Ill el.d , connecting 
with bis crosscut from No.1 level. Thi s lode was showing 
from 6 to 9 inches of metal at the tim e of my visit, and 
since th eo he has been producing fair parcels of are for 
several months, Several other lod es are known on the flat 
to the south, but the~e will require pumping machinery 
to work effectively, Sufficient power to sink to 100 feet 
or so is available from the creek \\'hich 'flows through the 
section, Th '2 contact between the tuffs to the >,outh and 
the slates and sandstones to th~ north is. in my opinion , 
well worth prospecting in this part of the field. I have 
already given my reasons for thinking there may he a large 
lode running through the northern portion of the Montagu 
section, This could readily be test ed by a crosscut notih 
from the Montagu workings, at as deep a, level as possible. 

THE MAXIM l\IINE, 

Section 412M (40 acres) , charted in th e name of M. 
Glock. This section is south and adjoining the Montagu 
Mine. The country for the most part is composed of mela­
phyre tuffs, interbedded with slates. There ar~ a senes 
of parallel lodes crossing the flat on this section. The most 
westerly of these is the main lode of the old Maxim Com­
pany. A main shaft was sunk on this lod e in the old days, 
and on the old dump there is 11 good deal of carbonate of 
iron and galena, which I should judge to be fair seconds, 
From the position of this lode, it appears that it might be 
a continuation of Balstrup's lode in Manganese Hill. It is 
evidently a very strong format.ion. and I should suggest. 
that it would be worth looking for in the sandstone spur 
to the south. These sandstone hills were not looked upon 
with favour at the time when the Maxim Mine was being 
worked, and it is probable that the lode has n ever been 
looked for in this direction, To the east of the ?Ilain lode 
there are several other lodes, the chief of which ~re known 
as Glock's west lode, ''iT eber's lode. and Glock's <>ast lode. 
All of these lode& carry met.al of good grade. Cornish 
and party have got a tribute on Glock's east lode, and have 
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erected a waterwha~l on Watt and McAuliffe's section, 
and transmit the power to a draw-lift by means of a wire 
rope. They are, however, badly Oll for wat.er, and have 
been und er a disadvantage during the exceptionally dry 
summer this year. In the winter months they ~ h ould be 
able to work pretty constantly. The lode consists of a seam 
of black pug, about 9 to 14 inches wide, containin~ about 
50 p er cent. galena, and evidently the capping of a car­
bonate of iron lode. The galena is worth about £12 per 
ton. Glock's west lode ha~ produced a small parcel of or~, 
carrying 108 ozs. of silver to r e ton. 'Weber 's lode is said 
to have yielded a good shoot of metal in the apper levels, 
but t.he difficulty of sinking in the fiat has so· far prevented 
any depth being attained. Thi~ whole fiat reminds 
one strongly of the Argent-Flore·nce fiat, and considering 
the results obtained from the small amount of nrospecting 
which has b~n done, compared with the latter, 'it is quite 
likely to· be equally productive. 

,\VATT AND M cAULIFFE's MINE. 

Sections 288-93M and 3686-93M (tot-al area, !l3 acres). 
These sections are situated \I' est and aeljo.ining the Montagu 
K o. 1 Min e. The mine has b een a fairly st~dy ore-pro­
ducer for some years, being worked in part by the ownel'S 
and in part by tributors. The country .is mostly flat, anel 
very little can be done without. pumping. A dam has been 
constructed on the creek which fiows through Lhe sectio ns, 
and from this sufficient water can be obtained to work a 
water-wheel, which enables the workings to be carried down 
to a depth of 80 or 100 feet. 

There are seve·n loeles on the sections which have been 
worked. These will be all found charted on the geological 
plan. No.1 and Ko. 2 are parallel lodes, striking 300 west 
of north. Both lodes have been tested a.long th~ir course 
by a number of prospecting-shafts. No. 3 lode was th~ b~t 
on the section, the workings extending over a distance of 
about 5 chains. This was a highly paya.ble lode. and was. 
I understand, the principal ore-produce r of the mine. To 
the east of this, No·. 3 lode drikes 230 east of north. This 
lode has also been worked for a considerable distance. In 
the south end it junctions with ~o. 4, which st.rikes east of 
north. No.3 lode was not. tested south of the junction, as 
th9 metal followed No.4 lode. 

No.5 lode also strikes ~30 west of north. A shaft has 
been sunk on thi!! lode, and a water wheel was at work 
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pumping at. the time of my vi , it, but th ere was l' ot enough 
power to keep the water under. r und erstand 1 hat a fair 
amount of ore has been taken out of this lod e. 

Nos. 6 and 7 lodes lie to the south of No.5. Th ese lodes 
strike east of north, and junction towards the "outh; both 
of them have been worked from two levels, the lowest level 
being SO feet from the surface. Two men were at work 
underground at the time of my yi ;; it. and were getting a 
little ore. 

As I have already stated in the theoretical portion of this 
report., I have same reason to think that a large lode. 
striking about 650 west of north. may be found in the 
North Austral Mine (Section 3686-93M). I have not, how­
ever, been able to examine this country very carefully. 
The lode sho,uld lie at the contact of the tuffs, which ooeur 
on the flat to the south, and the e\'enly-bedded ~lates and 
sand.tones to the north. I believe t,his contact lies to, the 
north of, and runs approximately with, the creek. I should 
like to see a good deep trench taken up from the creek 
northwards, till the regularly-bedded strata a.re entered, 
The lode may not contain ore at the surface, but sufficient 
evidence of a lode-formation to warrant further pro€pecting 
in depth may be obtainable by a good trench, 

SILVER KING PROSPECTING ASSOCIATION, No LIABILITY. 

Se<:tions 217-S7M, 219-87M, 220-87M, 223-S7M, 4G9-87M, 
46S-S7M, 221-87M, 470-87111, 21S-S,:l1, 22 2-S7M ,total area, 
352 acres), This mine is situated in the regularly-stratified 
country to the east of the disturbed area, The rocks are 
principally slates, often more or less calcareous, and con­
taining casts of numerous Upper Silurian £ossill>, The 
sections are traversed by a series of parallel lodes, striking 
350 west of north, and dipping west, They are, for the 
most part, well-defined fissure-formations. containing abun­
dance of iron carbonat e, with a littl e iron and copper pyrit-es. 
The galena is fairly abundant . but for the most part is of 
10\\' grade. \\'hich has. of C(l Ur5~ , greatly aITected the profits 
obtainable by Jllinin~ (h l' ore. Th e COllcentrator at the 
millt, is all il~e fti('i l' nt 'om ', and it, has become apparent that 
the III i li t ' ('anll ot b" ;, uC'e.:-s fuJ]\, worked unless· St fficient 
"apit,,1 i;, pro\'id"d tv "nable til l' l.re to be cheaply and 
eUl",t i\'"I\' ha ndlt-d . 

Thl' IJl;, ill IOliv ,.t' t hv Kin~ ~line is one of the most per-
sistent Iud ", in til l' Z, ... ·h" lltield . It has been traced right 
throu~ l l :"' ~ dl" l1:- ~ :.::) . .... ;~t. ~:.! l-~ j~t. and :?:2~-8 7~1 ; t.hence 
it pa;,l> t h r" u~h th " Ze,·han Bdl sections, and on to the 
SUlll'i,e ~1 1 1l " : "t<' ta l dISUIIlC<,> of oyer one mile. It seems 
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also highly probable that tbe same lode extend9 llorthwards 
to the- west of the King Extended hill, in which case its 
total length would be considerably over two miles. At the 
Silver King Mine the principal workings are <'n SectiOn 
223-87M, where the main shaft has been sunk, :ind on Sec­
tion 222-87M, where Messrs. Burridge and party, and later, 
Messrs. Fahey and party, mined a very rich and extensive 
ihoot of ore. 

The main shaft, on Section 223-87M, is 250 feet deep, 
and from this three levels have been driven-No. 1 at 106 
feet, No.2 at 176 feet, and No.3 at 246 feet. At No.1 
level the lode ha.s been driven on to theo north of the eros&­
cut for a distance of 240 feet, and south for a distance of 
285 feet. Beyond this point the south drive still continues 
fnr about 120 feet, but is in blank country. Jt is now 
known that the lode lies to the west of the drive in the 
south end. In an inte'rmediate lweI above No . 1 the lode 
has been followed, and takes a bend to the west, carrying 
pug, with slugs of galena. It has also been found to the 
west at No.3 level. ThE> best of the ore was £ound in the 
vicinity of the main shaft. but almost the whole 1o>f the lode­
channel is metal-bearing. At No. 1 level there a,re two 
blocks of ground stoped out. one 130 feet in length and the 
other 175 feet in length. and there is said to be still 75 
feet of good ore to the north of the stoped ground. 

At No.2 level the lode has been driven on for 140 feet 
north and 400 feet south, Of this, about 250 feet have 
been stoped, and t·here is still a large quantity of second­
class ore standing. 

At No.3 level the lode has been driven on for 130 feet 
north, and nE>arly 500 feet south. There is one block of 
stoping done above this level, but most of the lode is stand­
ing. A large proportion of thie is said to be good secouds, 
which would pay well to mine, provided the mine were 
equipped with an efficient concentratiug plant. In the 
south end the lode turns to the west. It is here 20 feet 
wide, carryiug small quantities of metaJ right through, 
with 8 inches of first_clas~ ore on the hanging-waH. The 
lode is a fine strong formation. and the area which has been 
exploited has produced a \'ery large amount of ore. The 
galena is of low grade, assaying 25 ozs. of silver to the 
ton, with 70 to 75 per cent. of lead, and is worth about £5 
per ton. Still the metal is more abundant than III the case 
of many of the lodes c..'\rrying high-grade ore, and with fair 
treatment the lode should pay. It requires a g (ld con­
centrator, and should be worked on a large scale, ill order 
to reduce pumping costs. 

t 

... , 
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At No.1 level a crosscut. has been driven out ~ast , with 
the object of testing several parallel lodes. At 250 feet a 
blende lode was cut, carrying 3 fee t of zinc-bbnde and 
pvrit.,s. This was driven on H short distance, and the 
i-ding s(,:lPe taken out. for 50 f~et in length. Gossan be­
ea. to co~e in above the zinc-blencle. At 634 feet No.2 ra% was cut. This proved to be 7 feet wide, carbonate of 
.0 n

e "'_:~ a little galena through it. At 900 feet No. 3 
ltO , Th' 2 f .' h . I d lo,l ~ was cut. IS was eet 6 mc es WIC e, an was 
uaI"ren where cut. The same lode had been sunk on from 
the surface, and carried from a· foot to 18 inches of mixed 
ore, but this was not seen below. Neither No.2 nor No.3 
lode was driven on from the crosscut. 

The South King Workings.--These are situated in the 
southern portion of Section 2:2:2-87M, just north of the 
boundary of the Zeehan Bell Mine. The shoot. of ore was 
first worked from the Bell Mine by Messrs. Burridge and 
party, who worked from the No.1 level of the latter. This 
shoot was one of the most massive bunches cf galena 
which have been mined in Zeehan. It was 14 feet. wide 
at best, and contained about 50 per cent. gal ena. From 
this, Burridge obtained 1882 tons of are, of a total net 
value of £12,145. The- are was of better grade than the 
average King ore, assaying about 45 ozs. of silver to the ton. 
with 70 per cent. of lead. This shoot appears to cut out 
on a wall or slide close to the Bell boundary. The lode 
has been found to the south of the slide, but contains little 
or no first-class metal, and what there is is of lower grade, 
assaying only 25 ozs. to the ton. 

Messrs. Fahey and party started work on a· large g06san 
formation 400 feet north of the Bell boundary. This 

~
OVed to be 122 feet long. ancl was 21 feet wide 30 feet 

rom the surface. The whole mass averaged about 90 ozs. 
silver to the ton. Besides the gossan, '25 tons of copper 

fee (malachite, &c.) were sold from this patch, assaying 
17 per cent of me,tallic copper. The gossan only lived t<J 
a. depth of 30 feet, and was then replaced by 4 feet of 
galena., assaying 100 ozs. to the ton, which cont.inued down 
60 feet more. Below this level the are< was not ~o massive. 
and was only medium gracie, assilying on an average 45 ozs. 
of silver to the ton. This shoot appears to have pitched 
south, and junctioned with the shoot. formerly worked by 
Burridge. It was stoped by l\Ie,s rs. Fahey and party frolll 
NO.3 level (258 feet. below collar of shaft) upwards. The 
best of the ore did not live to· K o. 3. but was very geod in 
the second stope above No.3. and from that upwards. 
Me59r!1. Fahey and party mined altogether 7488 tons of are. 

\ . 
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of the net value of £67.773, making the total from the 
South King sections 93,0 tons. of a net value of £79.888. 

As to the prospects of profit.ably re-opening the Silver 
King Minet: I think that any expectations of .h·iking 
the continuation of the rich ore mined by Burridg~ ;tnd 
Fahey would result in disa.ppoint.ment. The ~ho';t. was 
evidently one of those local enrichments, caused hy the re­
deposition and concentration of galena in the UPpoi ""r­
tions of the lode'. Still. as a low-grade proposition. Ml u 

taking into consideration the possibility of other rich shoots 
being found, the min e has strong points in its faNour. 
There is still a large amount of second-class ore ubtainable 
from Fahey's old working~, and there- is, I think, a fair 
prospect of payable seconds being found at deeper levels. 
The lode is surely worth driving on north . This sround has 
not been tested at all yet. and there is at least a fair chance 
of other rich shoots being found in this direction. These 
South King workings enhance the valuet of the King Mine 
very greatly. The lode has been practically only tested 
at two points, 50 chains apart, and in both places good ore 
has been found. W hat is in between these two shoots no 
on9 can tell, but considering the results which have been 
obtained, the ground is celiainly worth testing. I would. 
however, deprecate the re-opening of the mine without 
adequate capitaL A first-class central concentrator is an 
essential to SUCC9SS. This would enable the large bod ies 
of low-grade ore to be t.t'eated, and although th e profits 
from this ore would not be great, they would probably be 
more than sufficient to pay for the exploratory work neces­
sary to find other and richer . hoots of ore. 

THE ZEEHAN BELL SILVER MIXDIG COMPANY, No :LIAl'TL! l L[ 
Sections 480-87M and 'J98-87l1f (total area· 158 ac1":s) . 

This mine is south and adjo ining th et Silver King Mine, 
and the main lode of the lattel- passe. through the property. 
A main shaft h as been sunk for 200 feet, a nd two levels 
have been driven for a considerabl e dista nc2' on the lode. 
The big shoot of ore min ed by ::\les81's. Burridge and party. 
and label' by Messrs. F ahey and party. in the Silver King 
Mine lived for a short distance into the Zeehan Bell ground, 
but was cut off by a slide dip ping north . The , hoot does 
not appear to continue to the south of this slid",. Most of 
the ground t ested by the Zee han Bell drives ('o nsi,ts of 
second-class ore. Mr. P ete r Il~linc, the forlll er manager, 
was strongly of opinion that th e lode would i)ay to work 
if the mine were equipped with an effici ent (on~e ntrator . 
The mine was pumped O llt a co upl~ of year.~ ago by a 
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tributing company, but they failed tOo find payable ore, 
and shut down after a few weeks' run. Since then the 
mine has not been worked. 

THE OCEANA MINE. 

Section 4763-93M. This section is now vacant. The 
Oceana main lode is in limestone, and strikes 300 west of 
north. It is a very large formation, and a very massive 
shoot of ore was mined from it some years agOo. The ore 
was Df very low grade, assaying only 15 or 20 ozs. of silver 
to the ton, with 70 per cent. lead. Thel mine was in full 
swing, and ma,intaining a goOo~ output, when the shaH 
began to mOove, and jambed the pump-rods. It is evident 
that the limest.one contains large vughs, and when these 
drained the ground began tOo cave in. There was not a 
great deal Df profit to be got frDm mining the ore, and the 
company decided not- tOo risk the expenditure on a new 
shaft. 

There is a line of country which, I think, would be worth 
prDspecting on the Oceana Mine, namely, the line of contact 
between the slate and limestone country of the tlat, and 
the conglDmerates and sandstones of th~ hill t o the north. 
In the theoretical portion of this report I have shown tha,t 
t-here is in all probability a great fault here, ,md this is 
very likely to be a large lode-fonnoatiDn. UnfDrtunately, it 
WDuid be rather costly tOo put this theory to the test, as 
the water would be heavy, There is a prospecting-shaft 
SUlIk Dn the line Df the Oceana lode, close to the contact, 
but I ha,v~ not been able to learn what was cut. The creek 
to the north Df the flat must run approximately along 
the course of this line Oof contact. 

In conclusion, I have tOo acknowledge the great. ai:sistance 
I have received during my examination Df the Zeehan Field 
frDm the various mine managers, tributors, prospectors, 
and mining men generally. I ha,ve always ")een treated 
with the greatest courtesy, and in many instances much 
trDuble and inconvenience have been undergone to supply 
me wit-h infDrmation. I take t his DppDrtunity Df t endering 
my sincere thanks. 

I have the honour to be, 
Sir, 

Your obedient Servant, 

GEORGE WALLER, 
W. H. 'VALLACE, Esq., Geological Survfyo'r. 

Secretary tor Min es, Hob"rt . 

. J()RN V.\I1.: 
GUYE RNM !;:NT 1-'H IN TF. R, T.-l" :\tAN IA . 
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