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REPORT ON THE TIN MINES OF THE OQ~ 
llLUE TlER, COUNTY OF DORSET. .,. 

• 
Government Gwlogist's Olfict, 

Lau1H;eston, 7th December, 1901. 
SIR 

, I HAVE the honour to report having, in accordance with 
your instructions, visited the Blue Tier Tin District, in 
Augu,t last, devoting from the 16th to the 27th of the 
month to its examination. 

The productive mines at work were the Anchor, the 
Australian, the Liberator; the Crystal Hill was preparing 
lor active work; the Laffer, below Lottah, was searching 
for its lode ; at Beale's show, at Mt. Michael, sluicing was 
going on. \Vork was not proceeding at the Cambria, the 
Moon, Haley's Lease, nor the Lottah. Since my return, I 
have heard that a little sluicing is going on Rt the Lease. 

The Blue Tier is the mountainous bO!ls, or range of 
gramte. which occupies that part of north·eastern Tn~mani~ 
eituatc between the Ringarooma River and the East coast 
line. It rises to a. height of 2585 fcet above sea-level. The 
top is comparatively flat or undulating, and covered with 
timber, alternating with open stretches of moorland. I 
ma.y say the heights given in this Report are {l'om aneroid 
readings only, but appear to COrl'cspond, approximately, 
with ~ome of those cited by other visitors. I give the 
following stations:-

feet. aoo,'e 
IN.·level, 

Crown of Tier, just above Poimena. 2585 
Poimena Township .,. ", . ,. ... ... 2435 
Liberator Mine, top of face .. . 1700 
Cambria shaft... ... .. .. . ... ... 1700 
Cry.tal Hill Camp... ... 1460 
Liberator battery ...... '" 1340 
Crystal Creek Bridge... 1280 
Laffer MillO ... '" ......... '" .. . ... 1000 
Anchor ruine hattery... ... ... . .. ... 850 

The Tiel' has been examined by former Government 
Geologist:;, Mr. G. Thureau and Mr. Alex. Montgomery, 
M.A" and their instructive reports should be consulted. 
The titles of the.. are: - " Report on the Blue Tier 
Mining District and its Tin Deposits, Feb., 1886, by G. 
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Thureau " ; I< Report on the Blue Tier Tin Field, Noy., 
1889, by Alex. Montgomery" ; " Report on the Tin Mine, 
a.t the Blue Tier, County of Dorset, Jan., 1893, by Alex. 
Montgomery. " 

This year, Mr. K. L. Rahbek was deputed by tbe Govern­
ment to examine the Tier, and report upon the possibility 
of conserving water for t~e supply of the large mines in 
the district. He has reported that, by constructing a large 
power-reservoir on the Wheal Tasman fiat, on the top of 
the Tier, Of, rather, just on the edge of the northern faU, 
with a water depth of 30 feet at weir, a water spread of 200 
acres, and a capacity of 134,000,000 cubic feet, 13 sluice­
heads (oDe Tasmanian sluice-head = 24 168 cubic feet per 
minute), giving 375· 4 actual horse-power, can be cou­
tinuously supplied, first, to the four mines, the Moon, the 
Australian, the Crystal Hill , the Liberator, and then 
re-collected and forwarded to the Anchor (unmixed with 
any water used for dressing), giving that mine 187·2 actual 
horse-power. The cost of construC'tioll of the power­
reservoir, with feeder reservoirs, rat:!es, and auxiliary work. 
is estimated by Mr. Rahbek at £94,000. 

I understand that the principal object of my examination 
of the Tier this time was to supply you with information 
as to the extent of the deposits of tin-ore, for comideratioll 
in connection with the above water scheme. Before giving 
the results of my inspection of the different- mine"'. I invite 
your attention to the following brief description of the 
geology of this mountain range. 

The granite of which the Tier is composed is that which, 
with texturb1 and 3light mineralogical variations, is the 
basement rock of the whole of the East Coac;t of Tasmania. 
At the close of the Silurian period it' con~o1idated upon 
intrusion, at great depths, into the Silurian slates and sand­
otODCS. The extent to which the latter have been met&­
morphosed and mineralised by the invading granite can be 
well studied along the zone of contact, ncar St_ Helens. 

At the Tier it is a rather coarse-grained porphyritic 
granite, with large crystals of felspar, an inch in length, 
f'cattered through it; grey, white, or pink in colour .. Ita 
mineral constitutents are felspar, quartz, ·dark magne~ian 
mica (biotite), and a little silvery pot~~ mica 
(muscovite). Sometimes the white mica is quite 
absent; its abundance seems to depend upon the presence 
of tin-ore. At George's Bay, the granite contains a larger 
proportion of quartz and less felspal' than upon the Tier. 
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The first element to crystallise was the mica, then the 
felspar, finally the quartz. This is shown by crystals of 
mica. occurring enclosed in the fel spars, and by the residual 
silica filling the interstices or spaces between the well­
formed crystals of felspar. So far, all . are agreed. The 
differences of opinion begin when we consider the portion 
or the granite which carries the tin-ore. This is not coarse 
as the ordinary granite; it is more even-grained, and is not 
porphyritic. The dark mica goes through a series r:I. 
changes into silvery and greenish-white mica, muscovite 
(non-pleocliroic). The change is first into a dark bronzy 
mica, and, finally, as the iron becomes grkdually abstracted, 
into the white potash variety. This alteration can be 
observed under the microscope in one and the same crystal, 
which is partly iron·magnesia and partly pot.ash. Often 
the felspar decays to kaolin., and the rock lJ>ecomes softer, 
or there is extreme silification, and the rock grows much 
harder. The magnesia liberated in the decomposition of 
the dark mica is ro-deposited as talc, which gives a greenish 
tinge to much of the till granite; the felspathic material 
remains behind, to some extent, as kaolin. The new 
minerals developed in this variety of granite are cassiterite, 
wolframite, 8cheelite, fluorite, molybdenite, galena, copper 
pyrites. The iron pp:ites may be original. No a..xinite 
has been yet found at the granite contact; this is no doubt 
owing to the absence of lime. Tourmaline is rare. 
Sapphires and topaz arc found in the stanniferous gravels, 
and have probably been released from pegmatitic veins. 

This tin·bcaring granite has been labelled with different 
names, such as quartzoo;:e porphyrite, aplite, and, most 
frequently of all, quartz porphyry. Parts of the mass 
(;orrespond with some varieties of the tin·bearing granite 
at Altellberg, in Saxony, called zwittcr~rock, or stockwerk 
porphyry, only the latter usually has a good deal of topaz 
in it. Zwitter·rock is sometimes a greisen (quartz + mica) , 
with very finely disseminated tin--ore; sometime~ the mica 
is abEent. The mica itself is a greenish fluoric potash.iron 
variety, which, together with topaz, has replaced the felspar. 
At other times the rock is nearly a.11 quartz, and dark in 
colour, resembling the more quartzose varieties of the Blue 
Tier tin·granite. Typical zwitter·rock contains--quartz 
50 %. mica 37 %, topaz 12 %, cassiterite O· 40 to O· 5 %. 
Varieties without mica consist of 70 % to 71 % quartz, "27 
to 28 % topaz, and l' 4: to 1· 5 % cassiterite. Zwitter is 
essentially a modified granit.e, resulting from a process of 
greisenisation, which has started from cracks and fissures. 
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Mr. Thureau and Mr. Montgomery looked upon the Blue 
Tier tin-bearing rock as an intrusive dyke traversing the 
country granite. Prof. Ulrich, on the other hand, regarded 
it. as a stockwork or mineralised zone of the granite mass. 
When able men differ like this, it may be taken as certain 
that thel'e is something to be said on both sides of the 
question. . 

The most dyke-like occurrence which I saw was on 
Haley's Lease, on the old Blue Tier Company's ground, 
Dot far from Mr. Ogilvie'S camp. In the race a dyke-like 
band of tinstone is exposed for a width of two chains, 
running through the porphyritic country granite, from 
which it is separated by a smaJl pegmatitic vein. Further 
east a smaller band of soft tinstone, 1 foot wide. travea-ses 
the granite, and has quite sharply-defined boundaries. Still 
further east, a wider vein of tinstone is seen, also separated 
from granite by a pegmatitic facing. I have alluded to 
this stanniferou9 variety of granite as tinstone, but am not 
aure that it is the best term, as it ie also used elsewhere 
for cassiterite, the ore of tin. The above occurrences can­
not be considered as conclusive, for they are associated with 
pegmatite veins, which may have been the mineralising 
channels. 

The two strongest objections to the dyke theory are:-
1. The irregular boundaries of the tin-bearing granite; 
2. Its occurrence in the form of floors. 

1. By referring to the annexed map, a fair idea may be 
formed of the shapeleos development of the tin-be .. ring 
rock-mass. At the Anchor Mine it disappears to the N. 
and E., under a capping of country dark mica granite, a 
very singular thing if it is a dyke. To the N.'¥. and W. 
the Anchor stone extends to the Crystal Creek, passing 
under some country granite on the E. side of the road 
bridge; then, W. of the creek, the altered granite, a.t first 
non-stanniferous, and then tin-bearing, continues west 
through the tin properties of the Crystal Hill and Liberator 
Companies, merging into ordinary country granite at the 
'Vorking Miners' Creek, on the western boundary of the 
Liberator. Again, from the Crystal Hill , a narrow strip of 
tin granite extends at right a.ngles to its previous direction, 
due north through the Australian secllions and Haley'. 
Lease, across the Wyniford to Beales' sections at Mt. Michael. 
spreading out like a fan as it approaches the Wyniford. 
aud, apparently, conllccting with the Moon property on 
the east. In the middle of the Crystal Hill sections, some 
of the unaltered country grspite has survived. The 
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Irregularity of the contour of the formatioll seems irrecon­
cilable with a dyke origiu, and, in addition, the general 
structure of the stone differs from that of elvau dykes. 
The latter are generaJ.ly coarsest in the middle. and finer­
grained near the sides. 

Apart from elvaDs, wide granite dykes often traverse 
granite masses, but in the present case there is no paral­
lelism of the sides of the formation-no walls, nor anything 
to suggest that the tin stone is the filling of a fis<;;ure. 

2. There is a very striking indication of floors in the 
Anchor Mine. The tiDstone in the old eastern workings 
lies under the barren country granite. which ascends the 
hill thence to Lottah (see Fig. 1, at the end of this 
Report); a fiat seam of quartz and bronzy mica, with a 
few large felspars, forms a horizontal floor separating the 
tin·bearing stone below from the coarse (here decomposed) 
granite above. A face of about 30 feet of the latter is 
exposed at this bench. .Just below the seam is some white 
quartz and coarse tin, and, within six inches of it, I noticed 
a large felapar crystal quite enclosed in the tinston6; this 
was evidently due to the influence of the dividing seam. 
We have here a good example of a horizontal boundary or 
floor. Practically the same phenomenon is repeated in the 
top workings of the mine, where dark, mica granite rests 
upon the tinstone, and has to be stripped before the latter 
can be worked. This granite overburden may be expected 
to decrease towards the west, and increase towards the east. 
I infer this from the fact that the modified stone rises about 
400 feet to the road in a north·westerly direction, while 
northwards it is hidden beneath the huge granite mass 
which ascends from Lottah to Poimena. On Baley's Lease, 
at the old McGough's tunnel-pit, 1400 feet above the 
Anchor face, the country gra.nite (also decomposed) occurs 
overlying the tin·rock, as shown in Fig. 2, at the end of this 
Report. 

All over the field fluorite is associated in small quantitiee 
with the tin granite, colouring and facing joint-planes, 88 

well as permeating the substance of the rock. There are 
large patches of this violet <mineral in the rock at the 
Liberator. I found it also in the stone at the Anchor and 
Australian Mines. We know that there are good reasons 
for believing that tin ascended as a fluoride, anti, if so, the 
resulting fluorine compounds formed powerful agents in 
the decomposition of granite, and its conversion into the 
modified rock, which carries the tin·ore. It is not sur· 
prising, therefore, to find the granite silicified, its mica 
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altered, -.Iary talc alnmdaDt, chlorite aI.o p_t 
deriyed from liberated magnOlia, and fluorine miDerala 
developed. In tbe No. 2 tnncb at tbe Crystal Hill Mine, . 
tbere ia an interesting development of pale green fl11Ol"' 
apatite in prisms, in hard reddish tiD granite. 

If the fluoride ascended through the channels afforded by 
the jointings of the granite, and was in quantity suflicient 
to permeate the rock for some distance on each side, or on 
one side only J as the cue might be, altering ita constitution, 
and depositing the tiD.., .. , the origin of tbe preoent stan­
niferoua deposit may be ..... Hoed without resorting to 
injected or intrusive material. A . proof of this proceao, to 
lOme extent, is the nearly universal incipient greieenisatiOD 
of the granite wherever it ia tin-bearing, and tbe 
restrictioD& of the tin--ot'e to greisenised granite. As a rule, 
the greiaeniBation i. ,"ot complete; tbere is generally more 
or I ... felapar undergoing alteration into muacovite. Com­
pleted greioenisation conaiota iD the elimination of tbe 
felapar from tbe granite, aceompanied by a silieiftcation of 
the rock, and a large development of IIIWICOvite and lithia 
mica. As mentioned, there is a notable acceuiOD of such 
minerala as tin, tourmaline, ftuorite, &c. The cbaage i. 
brought about by vaporous (pneumatolytic) " after action " 
of cooliDg granite" the vapours alld solutions aacending 
through crevices, &e., iDto tbe already Cooled upper _e 
of rock, and slowly pervading and con'Oding tbe whole masa, 
and modifying ita nature, as described .bove. 

ThiB conversion of country granite into tin granite, in 
certain sones, produeee an appeM'8DCe of the lattAIr being 
an intrusion, but, upon tbe above tbeory, "hil. tbe intro­
duction of the tin wao aub!""Juent to the formation of the 
granite, the latter is still In place, and has not been 
subjected to any movement or disturbance. 

The frequent occurrence of veins and druses of pegmatite, 
.... , aegregetiona of IMge crystals of intergrown quarts and 
felapar, aceompanied by crystals of mica and coarse tin ..... , 
alao illustrates tbe .. alter action .. of the granite invol ... d 
in the deposition of tin. These pegmatitea may be _n 
everywhere, •. g., on Haley'. Leaae, at the IIIJDJDit of the 
Tier; iD the face at the LibMator Mine; notably at the 
Laffer MiDe; at the AIIChor MiD.; and on th. hill-oide 
going down from Lottah to the Laffer. 

While, for the ~t, I think that the theory of 
intruaion lacks the IUpport which the greiaeniaation theory 
poBIe Ba BS, I conaider tl:a8 question of permanence in depth 
is unalfected by either hypothesis. The 8OIutiona carrying 
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tin and itAo aioociated vapo1l1'8 have ..... nded from UnknoWD 
deptha, and, within the , lODe of depoeitiOll, there is 110 
known reaaon ... hy concentrationa ohonld not he eqnally 
rich at one horizon as at another. The deposition mAy be 
.... umed to have been governed by the phyaical conditions 
81ist.ing at the time. We know that the tin granite on the 
Tier is 1500 feet higher than that .t the Anchor, and llOO 
fe.t .abov. the Don face at the Anstralian; and this or. 
zone may b. saf.ly reckoned upon as deocending beyond 
the d.pth accessibl. to mining. 

DV.h •. -There are a f .... dykes of eruptive rock, which 
traverse the granite. Th_ are baoic, and have usually 
b-. taken for Teriiuy basalt, which they greatly _ble. 
KicI,caJ ez_inatiOD tho ... them to be dykes of dia­
hue. Coaotitu_ _ p'-gioc1_ felapar + augite, the 
~ greatly chIoritioed: _are = diabaoic. No olio 
..me.] There is a dyke of this kiDd, about 50 feet wide, in 
the granite, croesiDg the road S. of Lottah at the Horaeshoe 
beDel, between Lottah and the Anchor manager'. ' bonae, 
aad oaid to he traceable eutwOl'C1a for 3 or 4 miles. Sto_ 
belolJiing to the same dyke are seen OD the track near the 
office at th. Anchor Mine. 

I ..... a wide dyke of oimiIat atone on Haley's Lease, a 
little north of Ogilvie'. camp. Then is another one on 
the Lease about 30 chains fnrtber north. The. dy):eo are 
all l'CMIIIhly parallel, taking a N.E..I!.W. cfuection, They 
.... of Iilll1080ic al"> conaeqnen1iy Y"""F than the depooitAo 
of tin-<>re, and have DO bMriDg whatever upon itAo deposi· 
Uon. 

Dillribulion and Grad. of Or •. -The quality of the tiD· 
.... from the Blue Ti .... mines ia axce1Jent. The average of 
the whole diltrict is about 72%, _ of the produce reacb· 
iDe a m,ber figure. The ..... ill remarkably free from iron; 
in IOIDe of n, howev_. tr ..... of cop~ are preeent. 

Then __ to be DO rule for mating \Ue of th. diat.-ibu· 
..... of the ..... in the tin-graDite (G....... Zinngranit). I 
could _ nothiDI[ to abow whether the tin has been concen· 
trated in the mid'd1e of the fOl'llUltioa m ..... than towOl'C1a the 
IIUIJ1ina, or ...... ....s. The patehes are quite irregnlar, 
and will, I believ., be fouDd to be more dependent upon 
the natnral fiauoing of the reck than upon any law of .... 
Jl'llMion. In lOme places the atone ia rich and heavy; 
............ pneacaIly bureD. Taking the formation .. a 
wbole, the ~iIitieo are that. the ..... eontentAo will ftD&8 
from a ohaCle un_I to about t of 1% black tin. An 
aver .. of 1% ....pt to be ezpected from mort of the min .... 
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Tbe perc:ent.gOl ruling .at the dift ..... nt m.iJIe. are: -At 
the ADChor, about i%, ~ing "" _e througb tbe mill; 
Au .... aliaD, f tAl nearly 1 %; Liberator raugoa from i to 
nearly 1%, avarageo , to f%; Baley'. IAase uaed to yie:d 
i%; the Moon, f to 1%. At tbe new Crystal BiJI Jlin., 
now being opened out, I took sampl.. from eaok faOl 'n· 
discriminateIy, without picking .,. aeeiDg wbether any tin 
was visibl. or not, and the total a_y ..... 0 . 6% metallic tin, 
or <at 70%) O· 85% tin-o..... Large depoottB of t% .tone 
undoubtedly exiat, but then, agaiD, poorer areas come in to 
reduce the average, which, from all appearances, is in the 
neiPbourbood of !%, toking tbe Tier as a whole. 

fie Ancboo stone appears to be the 10wOlt on tbe list, and 
in tbe district it i. g.n.....uy OODOidered tbe poorest .tuft. I 
fancy this is largely owing to tb. fact tbat tbe mine is being 
o ..... ated upon .. large ocale, and tbat the stone is not selected, 
but broken down from tbe f&088 and p"""",, through tbe 
battery jult as it comeo. It is osrtoin tbat if the other 
min .. commenced to clear away the wbole of tbeir formation 
witbout selecting promising placeo at which to attack the 
deposit, tbe per cent. yield would be IOmewhat reduced. 

ANCHOR MINE. 

Tbi. is the moot importont and best equipped mine in 
tbe district. It is .ituated just to the 8.W. of Lottah, on 
tbe aIope of tbe hill above the Groom River. It was ..... 
ported upon by Mr. Tbureou in 1886, and again br Mr. 
Montgomery in 1889 and 1893. Work bas been carried on 
be .... for ov.r 20 yean intermittently, but until the preoent 
management took th. mine in band, imperfect and costly 
metboda bave been the mle. Prior to tbe end of 1892, 
30,734 ton. were crnshed, returning 288 ton. tin-o .... , equal 
to . 937%, but, ,.ith ,..,.k on a larger ocale. tbe average 
yield 01 the stone has decreeeed. For the 21 montb. ending 
J nne, 1901, 111,167 tons stone have been crnshed for 434 
ton. tin-ore, equal to 0 . 39%. The company'. Fund coven 
315 Acree, but the actual work of winning ore IS, 80 far, COIl­

fined to an area of about 12 chains &quare, which is being 
slowly enIarJ(ed as tbe up ..... face adV8D088 north into 't.ba 
hill. The fOrmation, or matriz, 01 the ere i. the ti~ 
deocribed above. Generally, the felapar of the granite haa 
not been wholly _ed, and tbe rock is not V8rf bard. In 
the Pentridge face, however, tbe rock iI quartu., and ... . 
.,.. .. ely bard; 80 hard that it has been taken for lod ..... ft. 
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It belongs, howtlver. to the same IorrnatiO'll as the other. 
This eastern face carries good stone, of a quality neu 1 %. 
Twelve feet below it, 100 tons of tin<>tone were taken out 
by Mr. Mitchell, yielding 2% tin-ore. A tunnel has been 
driven 150 feet into this hard rock. and 75 tonq of stonG, 
taken out for a trial, gave 1 % tin-ore. 

The faces now being worked are 10 or 12 chains we~t of 
the above workings, and extend up the hil1 for a vertic ~ l 
distance of about 200 feet. No.1, the lower fMe, form a 
crescent 300 feet in length hy 55 feet in height. The wnole 
of the rock is broken down and trucked to the stone~breaker 
without selection, for all of it contain:; tin. Green mica 
and talc give a greenish tinge to the rock. A litre fluor-. 
spar accompanies quartz leaders; nO bi .. muth or galena has 
been observed, only a little copper pyrites. Special con­
centrations of ore may be seen in floors of the greisenised 
rock and in nests. The principal joints and seams run 
E. W. and N .S.; minor ones traverse the rock in all direc-
tions. Tin is always looked for in and near the &eams. 

No.2 face is about 150 feet above No.1, and No.3 is 50 
feet abo,'e No.2. I ought to say that 35 feet below No. I 
a tunnel has been driven for 250 feet, and 50 tons of stone 
were taken out and raised by horse-power to the slone 
breaks, and returned a gQOd yield at the battery. ,It may 
be added that in the No.1 face the stone on the who~e keeps 
the same in quality from top to bottom, with, of course, 
richer and poorer patches occasionally. 

No.3, the uppermost face, has more stripping tha.n the 
others, and the tin formation is covered by about 18 feet of 
country-granite, of which there is only a little in the N.W. 
corner of No.2 face, and none at all lower down in No. 1 
face. The tinstone in the upper face is of the usual char­
acter, except that it carnes more leaders of stanniferouB 
quartz. 

A new epoch in the history of the mine commenced when 
the present general manager, Mr. R. Mitchell, took charge 
of the work, and readjusted the dressing plant. New 
faces were opened, and the property was prospected, both 
hy tunnels and horing, with the diamond-drill. In ,1899 
nine boree were put down, five of which are in advance of 
No. 1 face, three being near the old eastern workings, aud 
No. 9 600 feet further north. As a general result, the 
borae show that the rock is variable as a tin-earrier. The 
ground to the north of the upper face has not been tested by 
boring, as, before starting there, the drill was required by 
the Government. 
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Tho dressing-sheds contain two 50-head batteries, with 
1000 lhe. stamps and accompanying classifiers, jig;;;, vau~ 
ners, gettlers, a.nd buddIes; the dressing is aulomatic f'ud 
efficient. With full water supply, the 100 stamp. will crush 
100,000 tons of stone a year; but. unfortunately, for want of 
water, the loo-head bave never run for long continuously, 
and the average number running last year was: only 34. 
The management claims that when in full wOl'k the ore can 
be raised and treated for 28. 6d. per ton of stone. The 
average hands on the pay-list for the past twelve mOl!ths 
have been 112, and for full work not more than ahout 30 ad­
ditional would be required. It is easy to see how de:.irable 
it is to obtain water-power sufficient for driving the com­
plete plant. I was told that the question of tran,mission 
.of power by electricity had been considered, with unfavour­
able conclusions. 

The company have water-rights for 4., head , and, if that 
amount of water could be obtained, there would be no diffi­
culty in driving the whole of the cru~hing and dressing 
plant. The new race, when completed. will extend 39 miles 
to the South George River; the first section goes 26 miles 
to the North George, Lapping Waratah Crook, &c., on the 
way, and the remaining 13 miles to the South George will 
be constructed subsequently. In this way, it is hoped that 
ample power will be provided; whether this hope will be 
realised remains to be seen. 

From the above, it will be seen now that the t hing 
needed to make this property a success is an 83Sured water 
supply at all seasons; provided, of course, that the tin-con­
tents of the stone do not fall to a percentage which can no 
longer be ex.tracted profitably. The manager assured me 
that he can pay expensos with 50 head of stamps; and, if 
tbis be so, it not only speaks volumes for the ecanomical 
handling and efficient treatment of the material, but is also 
luggestive of the return which may be anticipated when the 
full 100 head are running continuously. \Vhat is done 
here may also be done at other mines in the district if the 
lame care a.nd skill are exercised. 

Assuming the grade of ore to continue, and ib seems 
safe to do this, the quantities necessary for succ~ may be 
reasonably considered as existing. The ground for some 
depth below the lowest face and between the lowest and 
the top faces has been proved by the diamond-drill to be 
t~D-bearjng. Of course, in this area there are poor p:ltchee 
8S well as good ones, but there is no doubt of the tin-bearing 
formation existing continuously north and south between 
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the faces for a total horizontal distance of 8 ChaiU3, and I 
think it may be legitimately accepted that the per cent. 
value of the stcme for that distance will not be le3S than thlt 
shown by the battery returns the last few years, viz., O· 39%. 
The width of the formation has been proved for about 
12 chains, hut there is a good deal of broken 
ground, and, in my- calculation of quantities which 
may be reckoned upon, I have' confined myself to 
the width of the present workings, viz., 4 chains, 
leaving on one side the eastern gl'ound, the value of 
which cannot be easily estimated. The easterll ground 
will probably swell the total output, but I am stating a 
minimum for the information of the Depa.rtmcnt, not a 
maximum for the gratification of shareholders. The proved 
block of stone to be taken out will then measure 8 chains 
long by 4 chains wide by 0 to 200 feet high, which (with a 
.p. gr. 2'67 X 62'425 = 166'07 lb.. pel' cubic foot) 
will total 1,037,142 tons, or, allowing 20% for barren inter· 
spaces, 829,714 tons tin-bearing stone. This quantity will 
suffice to feed 100 head of stamps continuously for eight 
years, and the tin-ore contents at o· 309% would be 2563 
tons. This output can be increased by the .produce of the 
eastern workings, but most of all by the advance of the 
facef! into the hill north of the present upper workings. 
The eastern workings cannot be extended far to the east 
without coming under a heavy cap of country.granite; stiJ, 

. the ground explored up to date there will give a large out­
put. Again, in the principal workings every addi~iona.l 
chain of width taken in the face means nearly 200,000 tone; 
more of material, or a couple of years' more work be~we:en 
the levels of existing faces. 

A question of interest is whether the tin·granite will ri~e 
with the hill, or the overburden of barren granite increase, as 
the wock advances. From my ex.amin:ltion of the country 
surrounding the workings, I am led to believe that the 
()verburden will be heavier east and north of the present 
works, but that it will decrease towards t.he west and north­
west. Tin-granite is seen on the road N. \V. of the mine 
.and 500 feet above the lowest face, and I believe the future 
development of the mine will disclose a continuous vertical 
section of 500 feet; but whether it· will .n be payable stone 
cannot be ascertained- beforehand, except partially, by use 
-of the diamond-drill. The tunnel below the lowest face 
has also shown that very good tin-bearin:; stone is going 
underfoot. The full quantity of stannifel'ous rock existing 
()D the property cannot be estimated without making a&-
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dumptions uuverifiab!e in the present stage of development­
It is not known, for instance, how far the percentage of tin 
may fall in the zoues otf rock which have not yet been 
proved; and, without further boring, it is not absolutely­
certain that concealed floors of barren granite may not in­
terrupt the continuity of the formation here and there_ 
But if, after extending the present fa ces right across the 
property, the ground -throughout proves good enough to. 
send to the battery, then, I estimate, there is stone enough 
on the company's sections to keep the mill going con­
tinuously for between 40 and 50 years. 

The present low-grade of the stone treated, compared with 
cnlshings in previous years, is ju!>t sufficient to cause soma 
anxiety as to the future; but I believe it wjll bear a furt8.er 
slight faU in the percentage, and still pay. Such faU would 
possihly be met by a correspondingly sligbt reduction of 
mining cost in handling full quantitie.:o of ~tone. The tin­
market, too, must be considered; the last two years it bas 
been favoura.ble, and there afe no signs of Rny serious per­
manent fall, but an unexpected change might dislocate 
working results for a time. 

The otber mines on the Tier will do well to note the ex­
perience of the Anchor. One lesson to be learned is that 
mining, or, as it is here, quarrying, must be accompanied 
by properly-arranged dressing plant and efficient dressing. 
The saving of the ore is as important as its mining. 

'If the new race fulfils the bopes which are formed of its 
capacity, then the Anchor Mine will be in an independent 
position as regards water supply; but e.xperience with long 
partly-flumed races has invariably shown that great loss of 
water takes place. and it may be that the 187 horsel-power 
promised in Mr. Rahbek 's distribution scheme will prove a 
welcome addition. One thing is very clear. Unless the 
Anchor gets the full power necessary to drive its machinery 
(estimated by Mr. Rahbek at 275 h.p.), it will never pay 
dividends. It appears to possess enough ore· bearing stone 
to utilise any quantity of water that can be brought to 
the mill. It occupies an important position among the 
surrounding mines, and, if it can be brought to a dividend· 
paying state, the field will receive a great stimulus. 

AUBTRALIAN MINE. 

A udralian Tin·Mining Company, No Liability.-The 
battery is about It mile W. of Lottah, and the property 
extends up the hill northwards to a height of 1000 foot . 

I "~ , 
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.above the creek at ita base. The old upper face, the 
Puzzle, is about 600 feet above the battery; the lower, the 
Don face, which is the one now being Yo orked, is a little 
lower than the mill, with which it is connected by a tram 
23 etains in length. 

The formation is the tin-granite, a contilluatiw of the 
Crystal Hill stone on the south, and connects with the same 
rock on the summit of the Tier, running through Haley'S 
Lease and across the Wyniford to Mount MichaeL From 
its apparent narrowness, it has been surmised to be a dyke 
of intrusive rock, but I have already ~explained my reasons 
for regarding it as a zone of a.ltered grani.te. At tho base 
-of the hill it expands into' a J. shaped mass, one arm of the 
J. extending 'V. to the Liberator. the other arm to the 
Anchor, a form incomprehensible 011 the dyke theory, but 
natural enough on the supposition that the pel'me..'llioll of 
the rock proceeded from joint planes. To explain the ex­
pansion, it used to be supposed that a lode runs E. and 'vV. 
through the formation . 

There is no essential difference betwoon the formation 
at the Puzzle face and that at the Don. No systematic 
work has been done in the way of testing the ground be­
tween the two faces. The probability is that all the inter­
vening rock is tin-bearing. Why it has not been pros­
pected, and faces opened up, is incomprehensible. 

The tW9 faces at the top of the hill (Puzzle) have been 
abandoned since 1899 in favour of the Don workings at the 
bottom. The rock at the Puzzle faces is a greenish mica­
oCeous variety of the tin-granite merging into a more fels­
pathic kind. It contains BOrne iron and copper pyrites, 
and nests of crystals of mica, and some of it is very bard. 
The faces are about 60 feet high. When work ceased here, 
the published accounts show that the stone was returning 
i% tin-ore. The first returns were 1 !%, and the disap­
pointment at subsequent crushings failing to maintain this 
yield serves to indicate the altogether erroneous conception 
of the nature of this huge stock of stone, Selected crush­
ings are no guide to the value of the depo"it as a whole, 

Meantime, at the end of 1898 the Don claim at the base 
of the hilt was taken over, after trying 25 tons of the stone 
in the battery, with the usual resu lt of an abnormally-high 
return, viz" nearly 2% tin-ore. The next crushing, how­
ever, returned about 1%, and, during tho first half-year in 
]899,2206 tons of stone were crushed for 20 ton<:.. equal to 
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O' 90% ore. In 1900, a poor patch of stone was encoun­
tered, which threw the average back to nearly t%; but 
this year the yield has come up again, as follow8:_ 
1st aill: month~, to 28th Februu.ry, 773 tons ~tone... t }WI cent. 
2nd six months, to 31st August, 1015 tOilS "tone.... 0-93 per cent. 

This i. a high percentage for the district, but not high 
enough to counterbalance the drawbacks which exist in con­
nection with the handling and treatment of the stolle at 
lhis mine. It seems safe to reckon that the Don face, as 
a whole, is capable of returning about i% tin-ore per ton of 
stone. I have no doubt, however, that work on a large 
scale, and including other parts of the property, would in­
volve some decrease in the percentage yieJd. The a.verage 
smelting works """'y of the ore is published at 73%_ 

Fresh capital has been introduced into the undertaking 
this year, and the machinery repaired and overhauled. This 
work was going on at the time of my vjsit, when the battery, 
a 30-head one, was, consequently, idle. The motiv&-p~\\.'er 
is steam, and there was no means of substitutin~ water­
power in winter, when there is a good supply. ThlS defect 
is being remedied by ,Providing a Pelton wheel. Other 
drawbacks are irremedIable wi.thout entirely new plant. 

The Don faces are about 45 feet in height, the upper 15 
feet of which are composed of rather barren rock, cal1ed 
the overburden. This is rejected in working, and the rest 
is sent to the battery. On the present restricted scale of 
working, only the selected stuff pays to treat, but, on a large 
scale, it is a question whether it wou'd not pay to put tho 
overburden through also, for there j <; no leal difference le­
tween this and the lower part of the fate j the latter is only 
richer in tin. \Vhether the overburden really will incr6:'lsc 
as the formation goes into the hill cannot yet be stated. 
though appearances point that way. On the other hand. 
stanniferous stone crops out higher up, tGwards the N. 'V. 
This I< Don" forma.tion has been proved Cor 4 chains in 
width by two faces. 

00 the top of the hill, good stone has beeD disclosed by 
pros.pecting north of the Puzzle face, and, I believe. tin­
bearmg rock could be uncovered all the way down the 
mountain-side. Mr. Rahbek's scheme provides 100' 5 
horse-power for the AustraJian Mine, and this, he e",timates, 
is nearly double what is required for the mill. 

The min~ ~laS lbeen grievously mismanaged in previous 
years, but It IS, nevertheless, a property which has the ele­
ments of future prosperity. The work which has been car-
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ried on has failed to do justice to ~he property. Larg& 
quantities of stone exist, and CQuld, with an efficient mill, 
be treated profitably. 

I have to thank Mr. J. W. Palmer, the former mana.ger, 
for showing me the faces, and Mr. Hugh Dempster, the pre· 
sent manager, for facilitating my examination . 

LIBERATOR MINE. 

Tbis property covers 120 acres, 6 miles W. of the Anchor. 
As far back as 1892, Mr. Montgomery found some proo­
pecting work going on, in the form of surface-sluicing and 
.hallow-shaft sinking, at the top of the hill. In 1896, ~he 
undertaking came into the hands of the Anchor Mine pro­
prietors, who have since expended about £30,000 in· dlJ­
veloping it. \Vork on the present scale was started in 
the winter of 1898, but crushing has been intermittent 
Crom insufficient water supply; in fact, taking the whole 
year round, the supply is less than half what is required_ 
In the dry season, consequently, crushing has had to la 
stopped. The supply is being increased by a new racr 
bringing water 7 miles 57 chains from George Creek to aup· 
plement the quantity hitherto derived from the Groom 
River and its branches. When I was at the mine, about 
4 heads of water were being got from the new race, and 3 
from the Groom, which is about sufficient for all purpose,:;; 
but the dry season will still present a difficulty. 

The mine has a neat and efficient battery of 20 head of 
stamper •. each full weight, lOOO lb •. Pelton and brea"­
wheels (2 feet breast, 10 feet diameter) actuate the mar 
cbineJ"y which includes 8 jigs, 9 vannera, 2 buddIes. besides 
electric light plan~. Wi~h full water supply this battery 
could crush from 18,000 to 20,000 tons of stone per annum, 
and that is about as much as the present tramway can con· 
veniently convey. If the motive-power for the mill were 
equal to this scale of work, a wonderful improvement on 
the present turnover would result. In 1899, only 300(} 
tons stone were crushed, averaging i% tin·orej in-1900, 
3100 tons stone were crushed, avera.ging i%' tin--ore. The 
stone goes to the battery without selecting, and the oro is 
dressed up to about 73% j the range has been from 7?· 3 
to 73 ' 8%. Some of the rock crushes eaS'ily, but some u 
very hard. As a rule, the softer rock yields the most tin. 
T..) enforce how essential it js to bal:e clllculations for p&. 
manent work upon large quantities, I may instance this 
mine, in which a day's crushing will sometimes return 
ncnrly 1%, and the next dny only ~%. Fig. 3 at· the end 



16 

of this report is a sketch of the main face. Two faces have 
been opened up at the top of the hill, about 300 feet abo.e 
the mill. The main face is 31 feet in height, and hOI been 
worked down in benches to an enclosed. flOC)!'. Exit is ph. 
tained by a short tunnel, through which the stone is 
trammed to the inclined-way and run down to tbe battery. 

The stone is the same tin.granite 8S prevails at the 
Anchor, though much of it is somewhat harder. This is 
marked 6 in sketcb. The bard stone in tbe lower 15 feet 
contains neets of tin~re; ODe crystal weighing 9 Ibs. has 
been found in it. Some molybdenite is present, and fluor· 
spar is often associated with it in neste, 8S a rule pervading 
the granite mass generally, and not in definite veins. 
Patch .. of fII5ijl--stained rock (C) proapect very fairly for tin. 
The stone is ricber in the neigbbourbood of seams (A); the 
appearance& suggest the diffusion of the tin along horizontal 
floors rather than in vertical zones. In one of the quarries 
large tin-crystals are found in nest. of good-sized crystal. 
of quartz. 

A third face, a 1ittle west of the otbers, is rather iron­
stained and oxidised in the seams and joints. Fluor·spar 
here covers large faces of the rock, and molybdenite is freely 
disseminated throughout. the stone in minute scales. 'Vork 
had been suspended in this face from fear of contamination 
by iron, but, as the assays have returned 68 · 6% tin, it is 
intended to resume operations. 

On the section north-east of the battery, as much a8 150 
tous of ore are said to have been taken from the creek in 
the old days. 

North of the faces, for about 40 feet, the surface of the 
ground has been stripped to the bedrock, and prospectUlg­
holes have been sunk. The faces ca.nnot attain greater 
heigbt, owing to tbeir position on tbe top of tbe bill. 

On the western section, about a third of the way down 
tbe hill, some proepecting work has been done in tin-granita, 
and the result is rather encouraging. These are ca1led No. 
4 workings, and the. stone is softer. than that in the upper 
faces, much resembling the formation at the Crystal Hill. 
Ten bores have been put down into the rock for 5 ft. 6 in. to 
6 feet; a sman pit has also been sunk 9 feet, and a drill-bole 
bored in the bottom for 4 feet. The prospects from tbe shaft 
~;) about 1 %, and the average from the bores was, I am told, 
~% . It i, . prop.osed to send down the stone from bere by a 
shoot to JunctlOn wlth the tramway from the Cambria 
Mine. 
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The tin-oountzy is evidently continuoua from the Cryo*al 
';Hill, b .. t nollS baa been oeen to the weot of the Li~ 
jp'ound be,.ond Worting Iofinen' Creet. The gronnd b ... 
tween tie ...-.t face and !.be battery d_ not _ to 
have been prospected at all, but I believe that a IitUe .. ort 
done IlpOD it wOllld abow that f.... equal to the p_t 
on_ oouJd be started much n......,.. to the IJIilI. Thil iJ 
what ia .required to mate the mine a au..-, nam"y, aD 
eztenaion of the acaIe of worting. The stone is hard .. 
than the geneJ1!l run of atone at the Anchor, and the 
quantity broken from the face daily is about 3 toni pet' 
man, bnating and tzucting ; conaequently, the mining cost 
mDllt be higher than at the Anchor; but t.bio oouJd be 
greatly reduced by increasing the output. 

At preeent tDia is a small mine, working intermittent4y, 
with a atraitened water aupply. The new race is expected 
to remedy the latter drawback, and it certainly will do thi., 
at le:!J:art.ially. With increaeed water, the output mUst 
b. r . in order to bring the mine into a healthy condi-
tion. Mr. Rabbet'. scheme provides for giving this mine 
100 ho ..... power, which would be far beyond all poseible re­
quirements. Exploratory work must be kept up, and ad­
ditional faces opened, if the mine i. to lead any other than 
a lingering existence. It il a property of distinct promiae; 
it i. ia the same great tin-bearing formation in which the 
Anchor, Crystal Hill, and AUBtralian ...... situated. The 
per cent. yield of the portion worked has been equal to any 
of the others, and there is every r'ea8On to believe tbet, if 
it were opened out more extensively, and the necessary 
water were available, it would justify the hopes of its p~ 
prieton more thoroughly than it can be expected to do 
under present conditions. Mr. J as. Scott, mining manager, 
kindly abowed me around. 

CRYSTAL HILT •. 

Thr Crydal Hill Tin -M ining Compatly, No L iability.­
This property comprise. 130 acres, south of the Australian 
Company's Mine, and between the Liberator and Anchor 
properties. The bill compriaed in the _ions coD8iate of 
the tin-granite of the district, most of which at the aurf ..... 
i. tin-bearing to a greater or I ... extent. When I .... 
there, a battery of 10 stampers was being erected. which it 
"0' intended to drive by steam-pQWer, storing watsr for 
dreasing by mean. of two or three dama. Mr. R8hbet'. 
programme would .upply this company with 3 alui .... heada, 
giving 91 . 2 hor .... power. 
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The present battery is altogether too small for permanent 
exploitation of the deposit, as, even after making allowance 
fo!" the stuff being softer than obtaim at most of the other 
mines, I do not think the crushing-power will exceed 15,000 
tons per annum. 

There is a. fair area of stanniferous ground, though there 
a", portions which, apparently, would not pay to work. 
The main source of supply for the battery is the western 
hill, which, for a length of about 18 chains, has been 
trenched and cut into at five points, the highest about 80 
feet aoove the lowest. The backs obtainable above the 
battery tramway appear to be 80 to 90 feet. The "tone is 
very favourable for crushing. Faces can be opened easily, 
and there is no difficulty in conveying the stone to the 
battery. 

Teets have been made of the quality of the stone fwm 
time to time, the most reliable results from this part of the 
ground being about 1%. I sampled the five faces just 
mentioned in a perfectly fair and indiscriminate manner. 
without any selection or examination of the stone, and my 
material, when assayed by Mr. W. F. Ward, the Government 
Analyst, returned o· 6% metallic tin. or O· 856% tin",re. I 
feel some confidence iu this yield as a fair average of the 
stone which is accessible. It is true that parts of the der 
posit will be found exceeding 1%, but poorer patches ma.y 
also be looked foc, which will reduce the average yield. The 
ground cannot be thoroughly prospected without the dia­
mond-dril1, but, so far 8S surface-indications go, the stoDle 
rompares well with that; of any of the surrounding minM. 
Its nature tallies most of all with the stone of the neigh­
bouring Australia Mine. The quality will certainly vary. 
M may be seen already at the surface in different parts of 
the property, but the formation, as a whole, will not cut 
out in depth, and, if the undertaking is wisely managed on 
an adequate scale, I anticipate a prospm-ous future for it. 
I will now describe the other points which I examined. 

Gaunt's Sltaft Face, No. S.-This is on a low saddle, east 
of the camp, and has yielded the best stone on the mine. A 
cut has been made into the stone ahout 6 feet deep, but ita 
width has not been proved. A small shaft, between ] 5 
and 20 feet deep, has been sunk, only a few yards ahead of 
the cutting, and has gone about 8 feet deeper than the 
latter. Water· prevented my seeing the bottom, so I can· 
not say whether the rich stone of the cutting continue3 into 
it; but I understand the quality was irregular. The tram­
way can be taken round to this (ace, and the deposit will 
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certainly be found useful for mixing witb the general stone, 
and keeping up the desired average. The quart.-l ... der, or 
indicator, here is the strongeSt which there ie on the pro­
perty. On all these mines the tin.granite is intersected 
by thin stringers, or veins, of quartz, running in all direc­
tions. The miner looks upon these as indicators of tin, 
and searches for them before breaking any ground. They 
may be seen very pla.inly developed on tbe Crystal Hill and 
Liberator sections; in fact, wherever the formation is tin­
bearing. 

The other workings, east of the camp. are somewhat re>­
moved from the'battery, and are not available unless a cut­
ting or tunnel is made tbrough tbe saddle of tbe hill. For 
some of them a lower battery-site would have to be chosen. 

Apatite TT{nch.-This is No.2 of the eastern workings, 
and has been cut 8 feet for a length of 12 feet, yielding good 
specimens of tin-stone. The rock is reddish and somewhat 
peculiar, being a mixture of felspal' (orthoclase and plagio­
clase) and apatite. The latter (fiuo-phosphate of calcium) 
is abundant, in the form of pale green hexagonsl prisms. 
Its occurrence is, undoubtedly, connected. with the iI!.troduc­
tion of tin. Nothing has beeu done at this point beyond 
simply exposing the stone. 

Elvan 11r('uclt, lYo. 1.- This is still further east, and can­
not be worked to eupply the present ba.ttery, but it shoWl! 
that the tin·fonnation continues over a wide area. It has 
been drive-n about 60 feet into the hiJ1, crossing an elvan 
dyke 14 feet behind the end. The dyke is composed of 
I! feet of soft granular granite, of much the same nature 
as the country-rock, with about 4 feet of clay towards each 
side. It stands vertical, and runs E. and W. No tin was 
found in the trench until after passing through the elvan, 
and then a fair quantity of payable stone was met with. 
Near this trench the country bas been stripped to the bed 
rock, exposing greisen with crystals of tin-ore.' H ere, aa 
elsewhere, quartz leaders form indicators. 

No. 5.-This is a small cut on the north side of thE!! hill. 
above the road, opposite the Aus-tralian, in yellowish soft 
granite, containing a little fine tin. It had 0011y just been 
opened, indications ha.ving been found while grubbing an 
old tree. 

Xu. 4.-This consists of workings t mile W. of the camp, 
and is a large formation of rather soft stone) in which an 
excavation has been made, 23 feet deep. and a tunnel driven. 
The softest part has been sluiced, and over a ton of tin said 
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to have been taken out of it. From the size of the excava­
tion, I should judge that yield to represent about i% tin­
ore. The ground worked is reported to have been irregular 
in quality, but tin-bearing all through. 

The extreme eastern and extreme we§tern pOI'tions of tha 
property will probably be left alone for the present, and at­
tention concentrated on the central part. The trial which 
will be given it by the small battery will test the superficial 
part of the deposit, and will most lik~ly induce the owner. 
to try more extensive work by-and-by. The mine hna 
several good points j plenty of stone, ample timber and fire­
wood; the stone is of easy nature for crushing, can be mined 
cheaply, and the main road is close at haJld. The only 
drawback is the necessity for using steam. To rJeve]op 
into a permanent concern, work must be undertaken on a 
larger scale than contemplated at present. The stone will 
have to be taken just as it is, and treated for what it is 
worth. It will, no doubt, be found to vary in quality, the 
same as at the other mines on the field, but in the or&-zone 
there is every chance of its maintaining a payable average, 
even working with steam, and a fOl'ticJri with water, if the 
water cODgelrVation scheme on the Tier is initiated. I have 
to thank Mr. E. Hall and Mr. J. Stott, mining manager, for 
attentions during my visit. 

TIN PROPERTIES ON THE SUMMIT OF 'fUE TIER. 

SimilaI' tin-bearing stone to that which is worked at the 
Anchor, Australian, Liberator, and Crystal Hill. is found 
at the top of the Blue Tier, 1700 feet above the Anchor 
Mine. An uninterrupted connection can be traced up the 
hill to the Puzzle, and then right through Haley's Lease to 
Beale's at Mount Michael. A similar connection cannot 
be made out between the Anchor and the Full Moon, as a 
bOdy of country-granite caps the Anchor deposit north­
wards; but the Moon is apparently a higher floor of the tin­
bearing stone, and has probably a lateral connection with 
the stone on BaJey's Lease. 

The tin-stone passes right through the cr ... t of the Tier, 
aud is worked also on the northern brow. There are three 
properties here which are worth attention. and form three 
natural groups, capable of being worked as separate mining 
propositions, but, from their elevated position on the water­
shed, they cannot be developed so eal'rily as the mines which 
are lower down. Indeed, the problem of their profitable 
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exploitation is one for the engineer ~ Nevertheless, there is 
every appearance of a great store of tin~bearing stone upOJl 
Ulis lofty plateau, and the means of utili9ing it demands 
consideration. 

Haley's Lease.-Mr. J. Ogilvie showed me this property, 
which, I understand, comprises 180 acres, viz.: ~OgilvleJ 
80 acres; J OhnstOD, 20 acres; Gee. 80 acres. There is a 
continuous rUll of tin-granite from t.he top of the Tier north­
wards to the head of the 'Vyniford River. The connection 
of the stone with the AustraJian sections to the south has 
been proved by the work dODe on the old Crowther's and 
Ethel sections. At surface the tin-bclu;ng rock i3 not very 
wide. It forms a strip 1 to 3 chains wide on the Leaso, 
and this has caused it to be regarded as a dyke~ I prefer 
to regard it rather as granite impregnated with tin, and 
altered on one or both sides of a vertical joint plane. This 
plane is not even always vertical, and hence we cannot tell 
how far the tin-bearing rock may extend laterally under­
ground. There is some evidence of such extension east­
wards from Haley's Lease into the Full Moon property. 

On the south section of the Lea<::e (Ogilvie's section) we 
have country-granite on both the east and west boundarie~, 
the strip of tin-stone running through the middle of the 
aection. I saw some workings in yellow soft felspathic t.in­
stone, to a depth of 25 feet, carrying good tin. The forma­
tion here is between 2 and 3 chains wide. Very good pros­
pects were obtained. On the western waU, a rich seam 
was worked as alluvial, so long as it waa sufficiently soft; 
when it hardened, it was abandoned. The ground here is 
patchy, and might possibly average anything between i and 
f%. Further north (south of main workings) a soft forma­
tion has been worked on the east wall , proving very good. 
AI; a rule, this upper floor of tin-granite on the Tier is more 
felspnthic and less quartzose than the stone in the mines 
helow. At the main workings there are two large pIts e~­
cavated, the first to- 30 feet; the second, a few yards further 
north, is 40 feet deep, from which the stuff went down 
through a. pass to the branch tunnel below. The tin*stone 
comes to the surface in massive, jointed blocks. Its width 
does not appea: to be proved at this point, and I shall not be 
surprised if it is found to join the Full Moon run of stone 
to the east. The tunnel level is 40 feet above the old bat­
tery floor; by cutting down a few chains below the camp, 
&everal feet more might- be gained, and I was told that a 
good deal more back. could be got by cutting for nearly 
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half a mile further. This cutting would drain the mine to 
its present level, but any increase in depth will neceasitate 
pumping. MI', Montgomery sug~ested that the water 
pumped up might be used for dressmg. If water·power is 
to be used] a battery will have to be erected lower down 
the Wyniford. Other plans of w!)t'king the mine are more. 
problematical, such as tunnelling through to th~ soutbern 
fall above the Australian, or connecting with the Lottah 
tunnel, v;a the Moon properties. In the old days, mining 
and concentrating cost 66. 6d. per tOD, and the stone, accord­
ing to the company's accounts, averaged . 6486% black tiF, 
.... ying from 65' 8% to 73%. With improved plant and 
management, the cost could now be reduced considera.bly, 
but it would not, I think, he wise to reckon on a higher 
percentage yie1d from the stone. On the contrary, with an 
augmented output, the tendency would be towards a diminu­
tion of the average. 

The holders of the Lease prgperties regard the fiat, • mile 
lower down to the N.W. (the site, I be1ieve, of Mr. Rahbek's 
proposed compensat.ion reservoir on the \Vyniford fall), as 
the p1ace where water could be conserved for their battp.ry. 
They consider that a long low tunne1 from t.hat side would 
give them a hundred feet additional backs. 

Just N. of the camp, a dyke of diabase (dolerite), formerly 
rmpposed to be Tertiary basalt, crosses the formation in a 
N.E.-S.W. direction. 

The tin-stone continues without a break through John­
ston's and Gee's sections to the Wyniford River, and has 
been trenched across at several points. On Gee's sectIOn 
a 3D-feet shaft was sunk on what was always considered to 
be rich stone, but had to be stopped, owing to insufficient 
pumping-power. There is none of the stone left now at 
surface, it having all been carted away and crushed. The 
formation-rock is the soft greenish variety of the Australian 
and Crystal Hill tin-granite. A long open drive was begun 
from the Wyniford, a.nd driven south, as an approach to 
an adit to connect with the shaft at a depth of 50 or 60 feet; 
but this work was never completed. It is rather singular 
tha.t no ore was got from the drive. 

There is, apparently, not the great mass of tin-stone on 
this property that there is at the mines on the southeIfn 
elope of the Tier, but the average yield will be nearly the 
same, and there is enough ground to make.. the group well 
worth attention. I firmly helieve that the underground 
extension of the formation is likely to be more consider&ble 
than can · be judged hy the development at eurface. 
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Bwles Proputy.-This ground is about 1~ mile north of 
the Wyniford River. and is worked at present on a small 
scale by Mr. Robt. Beales. The rock at the b .... and on 
the slopes of Mount Michael (or Macmichael, as it is some­
times called) is of precisely the same character as that of 
the other mines on the Tier, a soft greenish tin·granite. 
Little Mount Mich""l Ii .. to Lhe west, and this tin-bearing 
ground occupies the area between the two mounts, as well 
as entering into the composition of the peaks themselves 
The distance between the two mountains is about i mile. 
The tin-stone, being soft, has weathered away, and provided 
material for sluicing, and this is being carried on down to 
tho hard bedrock. A shaft has been sunk over 20 feet 
deep, but stopped, owing to water. I saw some nice pieces 
of tin-stone among the rock stacked at the mouth of the 
shaft, but cannot report as to the na.ture of the ground at 
the bottom. Judging from the pile of stone, I should ea.y 
the quality is variable--sometimes good. sometimes poor-­
aimilar to what obtains in the other mines of the district. 
There is evidently a fair quantity of tin*stone on the pro­
perty, and every likelihood of the quality being equal to 
that of ita neighbours. The tin.ground is wider than on 
Baley's Lease, and offers in that way more scope for con~ 
tinuous working, but the situation is more remote, being 
farther over the northern fall of the Tier. The ground 
falls on the south to the Wyniford, and on the nqrth to 
Cotton's Creek. I did not visit the latter, and am uncertain 
h6w the mine could be best worked. I was told the tin­
o .. e usually goeo 72%. and has been as high ae 73 and 74%. 

TRE MOON PROPERTIES. 

These are now under offer in London. The mine sua-
pended operations on the failure of the Van Diemen's Land 
Bank. Mr. Kirwan kindly accompanied me round the 
property, which shows signs of a good deal of work having 
been carried on in former days. It is situated N .E. of 
Poimena, just outside the toWnship, and on the north fall 
of the Tier. Crushing returns formerly were at first O· 75 
to 3%, and finally an average of 1· 25% ore, but crushing 
was not continued very long: as operations were not profit-
able. A good deal of driving was done from the 120-feet 
sbaft. The ground at surface is granite, but tin*stone was 
found lower down, said to be the richest OD the Tier. I ·am 
unable to say whether this ,stone was the massive tin-graDite 
or quartz·vein stuff, of which a lot is seen lying abot}t. Tin­
bearing quartz·veins and leaders inter£ect the MOOD ground, 
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and have been worked for tin , and the excavations in all 
directions on these veins look now like old races. Some of 
the stone resembles that of the Lottah lodes, and also car­
ries a little moJybdenite. The long drive, I was teld. has 
gone 600 or 700 feet towards the Lottah Mine. The long 
level at the Lottah has been driven 900 feet; oonsequently, 
to connect the two sets of workings, 2300 feet more driving 
would be required, and the present idea of the Moon pro­
moters is that the connection should be made, and the ore 
sent through the tunnel to a battery to he erected at 'the 
Lottah end. The lower tunnel at the Lottah is about 500 
feet lower than the Moon drive, the upper ODe only 250 feet 
lower. It is hoped that the HaJey's Lease Mines would 
also send their stone through the same tunnel , nod thus 
'!lUpply continuous work for a large battery. I am afraid 
thu. anticipation will be found difficult of realisation. The 
Sl()Ue will never pay to bring that distance. and the i-mile 
tunnel will not admit of steady, rapid delivery of the out­
put of two or three mines. The Moon people, I am of 
opinion. would find its carrying capacity taxed to the ut­
most to keep their own battery regularly supplied. There 
al'e two other ways of working, each of which, I believe. is 
preferable, provided work is carried on upon an adequate 
scale. One is by steam, pure and SImple. This was done 
formerly, but at a ruinous expense. mainly on account of 
1he small quantities treated. The other is by electricity 
as a motive-power, generated by water from the \Vyniford 
basin. It might be possible to select a convenient site for 
a mill, to E!erve both the Haley 's Lease and Moon properties. 

Vertical contacts of tin-stone with country-granite,divided 
from the latter by veiu-quartz. are seen in the Moon work­
ings, but it is also apparent tha.t the tin-stone forms a floor 
under the ordinary granite. A run of stone abont 3 ch:lil1s 
wide passes S. W. to connect with the stone on Haley's 
L('ase, and my interpretation of the occurrences is that 
the tin-granite exists all over the M.oon and Lease area in 
a floor below the country-granite, the dyke-like exposures 
only marking vertical planes at right angles to the maw 
floors. Upon this point, those beginning work ought to 
assure themselves by .systematie boring. By this they 
would mark out definitely the area of tin-bearing stone, and 
ascertain whether it continues to a reasonable depth, with· 
out any serious interruption. Neglect of this precaution 
would be inexcusable. 

:; The Moon grou~d abounds in rich patchru. From first 
to last; ·the rpine .. cannot have produced less than 1000 tom 
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of tin..ore, but battery work was can-jed on upon far too 
email a sca.le to admit of success, especially under the local 
conditions of steam and haulage. They wOI"ked the de­
posit down to a low level, and then had to lift a ll m;:\terial 
to the battery. 

The fact cannot be disguised that the,~e Uppel' Tiel' pro­
perties are di!ddvantageously situated for work, being on 
the northern brow of the hill, and at such a great elev;,ltion 
that the backs are trifling and water supply inadequate, 
Of, to say the least: inconvenient. In the case of each 
Jlroperty, the method of working will require careful con­
sideration before entering upon any outlay. As, however, 
the tiJ;l-stone is undoubtedly present, the claims will cer­
tainly be worked sooner or later. My own opinion i3 that 
the Haley's Lease and Beales' propertIes will be worked by 
water on the northern fall, and the Moon by steam or elec. 
tricity. The success or otherwise of the mines lower down 
near Lottah will, without question, powerfully affect, and, 
perhaps, wholly determine for a long time, the fate of the 
upper ones. -

Lottah Mine.- This is situate 500 feet above Lottah, 
and has been idle for a long tintc. It was de­
'SCribed by Mr. Montgomery, III his 1889 report, 
and alluded to again by him in 1893, as a 
promismg mine abandoned when ready to begin stoping. 
The lode is well·known as containing excellent ore, and it 
is a wonder that no further attempt has been made to test 
it. 

Lalfl'r Mine.- This is a small exploratory m ine east. 
or the township. Three small driv~ are being put 
into the hill·side in pegmatite dyk~rock . which has 
yielded some coarse tin..ore. Owing to Hoods, no 
one was working on the afternoon that I was 
there, and I only saw the two lower tunnels. The 
lower tunnel is first driven in decayed granite, and then 
into a dyke of pegmatitic quartz and felspar. and the upper 
0116 beglOs in a felspathic-clay formation containing wbite 
mica. Some tin..ore has come out of this tunnel in soft 
pegmatitic rock. aSBOCiated with greisen; but the drive ap­
pears now to have gone through into the country-granite. 
Some stones very rich in tin may be picked uJ) on the bill­
!!ide, and the endeavour is naturally being made to find 
their source-. When this is found , I believe it -wi ') prove 
to be connected with the coarse pegmatite formation. Some 
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rich bands may be discovered, but they are not likely to be. 
wide. The men are sticking pluckily to their little venture, 
and it is to be hoped that they will be successful. 

Cambrio Mine.- Mr. Jas. Scott also kindly accompanied 
me to this mine, which is on the southern fall of 
the Little Plain, 1 mile S.W. of ·the Liberator. 
The property IS held by the Anchor Company'. 
dirootors. The ground is traversed by the ravines. 
which form the head of Waratah Creek. Lode-work 
was started over 10 years ago, but has been intermittent, 
and nothing was being done at the time of my visit. 

The sections are outside the Lottah zone of tin-granite, 
the- country being the ordinary porphyritic granite over­
laid towards the north by Tertiary basalt. 

In the nQrthern part of the long section (1510) a shaft 
has been sunk, and short drives opened out east and west 
on the lode, but no stoDe has been crushed. Jud~iDg from 
the surface-pile, the lode consists of a dark.grey mlca.--quartz 
rock, containing a white quartz seam or seams. Tin ap· 
pears in the quartz, but none is visible in the micaceous JodfT 
rock. Talc and arsenia.te of iron give a greenish hue to 
parts of the rock. From here a N. and S. lode outcrops 
down the hill. This consists of seven or eight veins of 
quartz, about a foot apart, and from 1 inch to 4. inches 
wide, faced with very coarse tiu.crystals, associated with 
radiating talc. The lode has been laid bare by stripping. 
Lower down, still on the loog section. a tunnel has been 
driven for the intersection of the E. and W. lode with the 
N. and S. one. The intersection was reached, but the 
former lode not properly tested. Some 60 tons have been 
taken out and crushed at the Liberator battery, but as I 
understand the ore was not treated separately, results can· 
not be stat..! precisely. The yield was believed to be from 
i to 1 %. The tram connecting with the Liberator is a 
long one, 4t . to 4t miles, and the idea was that 30 or 40 
tons a. day could be conveyed, whereas the actual quantity 
wa& only 6 tons. 

Some of the vein·stone is over a foot wide. The quartz 
is vitreous, and carries coarse tin, yellowish·green flakes and 
rosettes of talc, occasional iron and copper pyrites, and fluor· 
stains. The pro.portion of copper pyrites appears occasion· 
ally to be unpleasantly great, but it is not intimately mixed 
with the tin. At the intersection the lode was good, and 
specimens up to. 10% value were o.btainable, but the N. and 
S. lode cannot be deocribed as payable. In the quartzose 
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1.xI~matter patchee of granite occur. Probably the quarto­
veins represent the fissure, and the quartzose bands are the 
.... all-rock of altered granite, as shown in Fig. 4 at the 
end of this Report. 

Lower down the hili, to the S.E., a good deal of sluicing 
has been done on the E. and ,V. lode. From this line of 
lode I was told tha.t 500 tons of tin...ore ale reported to have 
been won altogether. The lode is crossed at ali angles by 
numerous veins of quartz and kaolin, which carry good tin­
ore. The line of soft ground along ita out~rop has been 
sluiced away, leaving a deep cutting 20 to 25 feet. Con­
tinuing E . on surface. the lode is 3 feet wide, with veins 
of quartz, as represented in Fig. 5 at end of Report. A 
little further N. is a lode outcroJl<\l8 inches to 2 feet. wide, 
N.W.-S.E., which will croes the oth..... A little E . is 
another parallel lode. The whole series of lodes cross each 
other, the most important intersections being somewhere 
near the shaft. The rich patches of ore will almost eel ... 
tainly be found at the intersections, and from the tin 
already WOll by wash,ing and other trials. there would seem 
to be a good number of such concentrations. Whether 
the concentrations are nwnerous enough to pay for under­
ground mining can only be proved by more extended trial . 
I would advise that the tramway be improved, and the E. 
and W. lode be given a thorough mining trial before in­
curring any expense for the provision of a battery. A 
moderate amount of judicious expenditure will SOOn show 
whether the lode is pa.yable, and, if it proves to be BO, there 
are fair facilities for milling. I think, however, that for a 
long time to come, it will be found more feasible to tram 
the stuff to the Liberator battery, notwithstanding the di .. 
tlmce. 

There are good facilities for adit-driving, and deep work 
will be required to prove the mine thoroughly, for the ore 
concentrations will have to be followed down, if the mine is 
to be a permanent one. 

Rus8ell'8 Woltram M111t.- I visited this small mine, 
which had been started on RU8gell's section, between 
Lottah and Poimena, about 500 feet above the 
former township. It is reached by ascending the 
Poimena Road from Lottah, and then striking wec;:t 
into the bush a little way. . 

I saw three openings into the lode, at intervals of 6 and 
15 chains. A tunnel was driven, about 20 years ago. for 
tin-ore, and at over 100 feet inte~ted the lode about 25 



feet [rom tbe surface. A drive N.E. for 15 or 20 feet 
has followed the lode, which consists of reef-quartz 3 to 6 
inches wide, containing scattered patches and crystals of 
wolframite (tungstate of iron and manganese), with which 
iron and copper pyrites are associated. Some tin is said 
to Occur in the lode, but I did Dot find any, The crystals 
of wolframite are often faced with azurite and green car­
bonaUi of copper, and extensive azurite-staining is seen on 
the footwall of the lode in the drive. The quartz is Ute 
dean vitreous variety usual in the tin·fields. The country. 
rock is porphyritic granite. 

This tunnel is driven into a hill-spur, and levels on Lhe 
course of the lode would come under diminished backs, and 
50uthwards would, in fact, emerge into daylight. There 
is no use whatever in extending the present level. 

Fifteen chains further N. a trench about 6 feet deep has 
been cut across the cap of the same lode. The detritus 
from the eoftened an.d disintegrated capping yields, by wru;h, 
ing. smaiJ lumps and grains of wolfram from the size of a 
pca down to that of coarse tin-ore. The lode outcrop. in~ 
eluding 4 inches of hardened wall-rock, is about 15 inches 
... ·ide, dipping south 1 in 6 or 7. Section of this is shown 
in Fig. 6 at end of tbis Report. 

Six chains further N.E. the lode has beeu expo~ed again 
by a cut about 7 feet deep. Tbe .outcrop is in soft d ... 
composed granite j on the footwaU side, an inch or two of 
quartz is visible, and in the middle is soft decomposed IOOe­
stuff, which, when washed, showed a few grains of wolfram. 
The cut is not deep enough to expose the lode properly. 

From the tunnel I took samples fairly representing the 
quality of stone which one may expect to meet with, -i.e., of 
'wolfram-bearing stone. These were assayed by Mr. W. 
F. Ward, the Government Analyst, who repolis : -Wolfram 
(:onteuts, 5%; analysis of wolfram, tungsten trioxide, 
62·2%; manganous oxide (MnO). 5·4%. 

Tungsten trioxide CWO) is known as tungstic acid, and 
the selling value of wolfram..ore is based upon the percent­
age of acid which it contains. Recent quotations are £28 
for 72% ore, and at the time of my inspection it was under­
stood that 70% are would realise £20 per ton; but a vein 
averaging only 3 inches, with only 5% of wolfram, will not 
pay to work, besides which objectionable elements are pr6-
sent, such as accessory copper pyrites, and the reported tin~ 
ore. 

If the mine were to be worked, a low tunnel would have 
to be driven ab011t 100 feet below the open cut, and ex-
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tended 200 feet, I<> cut the vein, and o\",n out on aame N. 
and S. The work i. purely speculatIve, the indication. 
are not encouraging, and I should not like to holrl out hop" 
of succeee. 

ST. BnUB DISTRICT. 

Stuny Ford Mme.-This is a small tin·mine, about 8 mile 
W. of St. Helens, owned by the Anchor Company. At the 
time of my visit an open crosscut drive bad just reached the 
lode, which is of a singular nature--<>ne not observed 
hitherto elaewhere in the State. The mine is just sooth 
of the Golden Fleece Rivulet, and in the angle formed by 
the road and rivuJet. The country i. granite, of the type 
prevalent round St. Helens, with dark mica and much 
quartz, and on either side of the lode it is converted into a 
dark qUarUo-felspathic capel or wall·rock. Thi. wall·rock 

• is about 3 feet wide on the east side of the lode; a little of 
it exists also on the W .• ide. It merges gradually into 
the granite, with no clean wall of division, and appears, in 
fact, to be altered granite. The tin.bearing rock CAnnot 
be described ... a lode, but wa. not exposed fully enough 
for me to be quite sure as to its relations to the encasing 
granite. It is a band of quarte .. hlorite rock, charged with 
pink garnets, iron pyrite., \a little blende and copp ... pyritea 
occa.ionally, and tin oxide. I took a bag of samples from 
the diBerent ore-heap., and the reoult of asoay by Mr. W. 
F Ward, Government Analyst, wao 2% metallic tin. Sketch 
of the section of the lode is given in Figure 7 at the end 
of the report. There is a line of thi. garnetiferous ochist 
(the rock i. sometim .. quite ochistose) running through the 
granite-country eaot and weoll. I wa. told that some eight 
years ago 3 tons of similar lode-stuff was sent away for 
crushing, and gave a bigh return of tin-ore. 

There is some, I believe, south of '8800 'S Gates, and some 
on Housl<>n and Miller'. oection eaet and adjoining Stony 
Ford, and Mr. Henry Grant took me to 8 couple of ux· 
posures of it in the granite alongside the main road, on 
Lord's property, t mile E. of the St. Helen's Bri~e. Here 
the green schist is thoroughly encased in and mu.ed with 
the country-granite. The two exposures were 100 feet 
apart. (See Figure 8.) 

The most feasible explanation of the occun6Dce is that 
it is in the contact zone of the granite with the slates and 
sandstones of the neighbouring Silurian country. Cl'088ing 
the Golden Fleece Rivulet, a chain or two north of the 
mine, a contact of granite with quartz schist oc~ and 
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in the drive itself there Bre twisted piecee of h01'08t006 W 

the country-granite east of the If lode," making it pretty 
clear that the phenomena are those of contact, 8S might be 
guessed from the garnet. The granite in the drive is 
seamed and faced and mixed with hornstone contacb-rock, 
grey in colour, dense, and of flinty aspect, often in large 
massive heads. It may be imagined that the contact-line 
formed a channel for the ascent o.f the stanniferou8 solu­
tions which deposited their contents in the schist, the glanite 
being altered at the same time fan ea.ch side to the hard 
" capel," or wall-rock. 

A long open drive has heen driven 120 feet to cut the 
Jode, which had just been reached when I visited the mine. 
Surface stripping had expo.ed the lode for 250 feet to the 
west. Just where the drive impinged upon the lode, a 
shaft had been sunk 27 feet from surface, but was not 
empty. At the bottom the garnet rock is said to be 4 feet 
wide ; this I could not verify. Too great hopes must not 
be entertained of this deposit descending regularly to any 
great depth, as it is not a main contact. but looks more 
likely to be torn off and included fragment. of schist a little 
distance off from the general line of granite contact. This, 
of course, does not exclude the exist-ence of small connect­
ing·channcls between the ditTerent patches of schist, but it 
may form a drawback to economical mining. 

\Vestwards, on the other side of the little creek, another 
shart has been sunk 22 feet in soft granit", to cut ti"," lode 
on ita underlie, but has been discontinued in favour of 
stoping the lode from the surface down to 24 feet, all along 
its course as far as the shaft. In this way all the easily. 
accessible lode-stuff will be removed, but no great .. depth 
call be gained without sinking. Shaft-sinking is absolutely 
necessary, both for proving and working this lode. As 
said above, the chances ·are that the deposit is an irregular 
one, varying in width, perhaps pinching out for a time. If 
this occurs, it must be followed down to a greater depth; 
a timid policy will be out of place in developing thls mine. 
The indicationlS at present are good, and the percentage of 
ore is very fair and encouraging. The proprietors have 
an undertaking here which is a legitimate opentng for :.enter­
prise. Before putting up a battery, I would advise deeper 
work in opening out the mine. 

8ill'f' f h'chu Mine.-This mine near St. Helens has been 
rorenUy reported upon by Mr. G. A. Waller, Assistant 
Government Geologist, and it is unneceassry for me to do 
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more than confirm his account generally. I am afraid that 
at present it is more interesting geologically than important 
from an economical point of view. 

The lode is in metamorphosed Silurian slate. running N. 
200 E., and is of great width. The whole of it h ... not 
been uncovered, and the width is, consequently, undefined. 
A width of 50 or 60 feet may be assumed. Its composition 
is peculiar. The footwall portion for about a foot is 
granite-porphyry dyke-rock (porphyritic feispal'--Orthociaso 
and plagioclase--dal'k mien and quartz. The groulld­
mass is quarm and muscovite). Thi~ merges into quartz 
for 7 feet, which is then replaced by 6 feet of pyrrhotite, the 
latter developing into quartz and chlorite on ita margin. 
To the east of this the lode consists of quartz, with pyrites 
for 14 feet, and then bluish-white quartz for some 30 feet 
or thereabouts. I give a section of the lode in Figure 9. 
The pyrrhotite part can-ies some golden (lithia 1) mica; 
pyrite, copper pyrites, and marcasite also figure in it. The 
reported 15 dwts. gold per ton is said to have came from 
the latter mineral. Tourmaline occurs also. A small vein 
crossing the approach to the tunnel is said to ha.ve given 
good assays in copper and up to 5 OZS. silver; and, in the 
tunnel, a succession of quartz.veins, with a little native 
copper. Cl'05Ses the lode. Though tin might reasonably be 
expected to be present, it has not been found yet, and there 
is hardly any inducement to expend much in opening it up. 
Still, not very much is known of the real nature of the lode. 
and until some further work is done upon it there will 
always be uncertainty as to its p06sible value. 

COSCLUSION. 

In drawing these observations to a close, I may emphasise 
the fact that on the Blue Tier we have a large area of tin· 
bearing rock, sufficient to keep several mines going for a 
good many years, supposing only that the tin·stone con· 
tinuel; a very litUe below already·proved depths. If it 
descends indefinitely, there is enough stone for generations. 
If tho dyke theory of its occurrence be correct, there is no 
reason why it should not persist to a great depth; if the 
floor theory is the right one, it will still descend to any 
required depth, but is liable to interruptions from barren 
horizons. The different companies interested may be re­
commended to prove their ground by boring before launch· 
ing out into grea.t works. 
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Considerable portions of this area may be safely expeeted 
to yield !% of tin-ore; experience at the Anchor end of tho 
ground has shown that the bulk there is worth about !%. 
If, as is claimed by the Anchor Company, such stone can 
be treated profitably, there is no doubt that immense quanti· 
tiee await extraction. It is well, however, to bear in mind 
that, with such low-grade material, the margin, or differ­
ence, between profit and loss is extremely small, and no 
engineering or mining mistakes are admissible. 

The development of the mines appears to be governed 
by the watet-power available. There is a lamentable de­
ficiency of this. Steam makes up for it imperfectly. The 
real 9OiutioJl of the difficulty liee in an efficient scheme for 
the conservation of the natural. supplies of water. With 
adequate water, the district would, without questioo, be a 
busy tin-producing centre. It is a productive district as it 
is, but its production is intermittent, being dependent upon 
the rainfall. 

For myself, I entertain high hopes of the future of the 
Tier. It is true the ground needs testing 00 a. large scale 
by boring, but it has been broken into aheady at several 
points here and there, and a good deal of it h.18 heen proved 
by actual work. 'Ve have good ore-grau nd at its base; 
there is also good ground at its summit, and there is every 
reason to believe that in the intervening space there are 
large quantities of similar stone. This mountain range, in 
my opinion, forms a practically permanent asset of the 
State. 

I have the honour to be, 
Sir. 

Your obedient Servant, 

W. H. 'VALLACE, ESQ., 

W. H. TWELVETREES, 
Govtnwunt Gt:uloglst. 

Surtfary for M inu, Hobart. 
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ExPL&JU,TIOJl' OF J't01JB&8 

FIG. J ,_ TiD8tooe underlying granite tn eutern workiogs at Aocbor 
M inll. TO == tio,tODe or tin.gruiUl; G == ordimr.ry 
country granite. 

FI8.1.-11oltoae underlying pmte on Haley'. LEaee i TO == tin­
graDite; G = oidlOuy graDite. 

PIG ... -Section of face at Liberator Mine:; A == _ml or joints j 
B == tin-granite; C == fluorite "",lebel. 

Flo . ... -Section of lode, Cambria Mine. G == granite i V=:. vein­
stono' (quarts); WR = wall_rock. 

FlO. 6.-PIaD of lode, Cambria Mine. G = graDi .. ; V = quart.­
,ei.; W R = wall-rock. 

PIO. 6.--8ectioa of Wolfram lode, Roseell'. Section. G = granite j 
WR _ ".n..rock j V = quarts-vein; VM == vein-matter. 

P.o. 7.-8ection of lode a. Stony Ford Tin ~line. G = gram .. ; 
L = lode, gunetirerona .. his.; W R = wa11-roolt, ... pel. 

P.o. 8.-Seetion of f&rDeliferona .. hi ... in grani.. at 8L Helen •• 
G = gran ... ; S = green q....,u.ehlori.. ",hilt wi.h 

gMDeIII. 
PIG. 9.---SeetiOD of lode td Sill'et Ecbo Mine. SL == ,1atP.; 

Q == quartz; P == p)rrbotite; QP == quartz with 
pyrit .. ; GP = dyke of grani .... porphyry. 

JOHN VAIL, 
GOVRRM .... MT PRI!'fTBa, TASMANIA . • 
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