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REPORT on tlte present Condition of the Western Mining Districts, with special 
reference to their ]lineraland Jlletallife .. ous Dep~sits; the Geological features observed, 
and other matt.rs of intC1·est. 

Launctston, June, 1884. 
My instructions included the examination alii] sUl'vey of the King River Goldfield, the Silver­

Lead lode at Mount Zeehan, the country lying between Macquarie Harbour-inclusive of the Tin 
Mines at Mount HeeUlskirk-and the Pieman River, as well as the Corinna Goldfield extending 
towards M aunt Bischoff. 

The Kin u River Goldfield could not be visited on this occasion au account of the track from 
Long Bay to Lynch's Camp beillg all but impassable, and for the want of horses, the police having 
prohibited further packing, as the horses were for a time incapacitated through having sore backs, &c. 
Consequently the only reliable information, obtained at Long Bay from storekeepers, miners, and tbe 
police, was communicated by letter to the Honorable Minister of Lands and Works on the 7th of 
May, from the Montagu Post Office . 

The Silver-IJ8ad Lode near Monnt Zeehan likewise could not be examined on account of the 
bod state of the track at t his advanced period of the year. 

From the information obtained from variolls SOGrces it appears, however, as very necessary that 
the whole district should he thoroughly examineu in the coming more fa.vourable seasOD. 

Tile Mount Heemskirl, 'fin Mining District. 

Since my last official inspection in June, 1882, the development of these tin deposits has not, 
e.s:eept in a very few instances, been carried on with great vigour, a.nd in consequence the district still 

• remains in an unexploited state, for without workin~ the mines the deposits will neyer be proved to 
satisfaction . rrrue, some proprietaries have extended their underground operations in a praiseworthy 
manner, but, as their neighbours have done but very little work, the isolated efforts of the former 
has left. the question whether vein-minin~ will be remHnerative amI profi table much in the same 
state a8 it has been.. It is, however, satistactory to obsen-c, that some companies having' continued 
their operations below the surface, obtained proofs of not only their surface out-crops continuing in 
depth, but also that the ores occurred in othel' places along the course of' the vein. and lodes. With 
the exception of the Cumberland, West Cumberland, Champion, and Pel'ipatetic Companies, no 
underground work of any magnitude was being carried 011 at the time of' my inspection, and conse~ 
'l.uentIy most of the leases were quasi abandoned. In those mines where some work had been don~ 
smce my la~t ~isit, I had to recei\'e my information fi'orn persons left in charge as caretakers for 
what it is worth. Not less than four proprietaries were found to have erected complete crushing and 
concentrating maehinery; three othel' similar plants were near completion, and one company had 
constructed a powerful steam winding and pumpillg plant, all the former employing exclusively 
water as their motive power, with the exceptiun of the Orient Company, who work their battery also 
by steam power. It will thus be Eeen that a yery considerable, if not excessive, amount of subscribed 
capital has been expended on mining ma.chinery and general charges, and I think that a portion of 
bUch expenditure might very properl)' have been saved, as in some cases such was incurred where a 
limited number of days' crushiTlg would totally exhaust the supply of ore made available by means 
of levels and their connecting ",inzes. To have proyed the extent of the ore deposits along their 
strike in width and depth so as to have open a very con!'iclerable height of"' backs," and to continue 
the openings of mOTe of such ground in advanc'e of' tile ~topes should have been the primary con~ 
sideration, and then , when these were satisfactory for continuou~ly supply ing a given machinery 
power, steps should have heen tuken to erect ~uitaiJJe plaut:; nccortlingly. As is now the case, t.rial 
crnsbings have been made of ol'e!; Ihat had Leen l'ai.;ed prr.-,iollsly i ll lirnitp.d quantities, and there~ 



fore insufficient for keeping the reduction plant regularly employed, thereby creating dissatisfaction, 
in other iustances not the slightest consideration had been shown in regard to whether the veins or 
lodes were embedded in soft or hard country, or the lodes them.elve. were of a soft or hard description. 
With the former description of vein-matter it was imperatively neeassnry to provide a very larJre 
extent of well secured .ground properly opened lip by levels and winzas in order to keep np die 
supplies for the reduction plant; and in hard lodes especially, the mode of level driving and stoping, 
Icc. would have to be accelerated by the use of rock-drills, driven either by compressed air or water 
under greal pressure. 

Until the varions Companies bave opened their mines to a very mucb greater extent than 
wbat they have done, in order to enable them to bl."d their poorer with their ricber ores, and tbus 
a'f'erage the same, I regard it merely as misleading to record from any part of a mine or mines 
wbat tbe per-centage per ton of vein-matter may be. because witbout any sucb averages being 
obtained for tbe purpose from all parts of the mine or mines, the hand or even battery tests of 
limited quantities canllot possibly be held as establishing the intrinsic value of tbat or the whole of 
sucb mines. Tbe very peculiar way in wbicb tests" on the shovel" are made do not give reliable 
results, because actually the results accruing thereby e"hibit the contents of frequently three times 
the quantity of ore so manipulated. 

Vein tin-mining is no doubt very different from that of auriferous quartz reefs, where, after 
simply crusbing, amalgamating, and tbe treatment of pyrites, the resulting gold, after retorting. has 
at once an economic value; it is also at variance with the manipulation of that immense deposit at 
tbe "Red Face" at Mt. Bischoff, wbich latter furnishes such almost unlimited supplies of ore, 
which, after a somewhat more intricate process, produces at per ten a uniform per-centage of 
metallic tin. Tbe Heemskirk Mines are no exception to the old and recognised rule in mining 
geo)ogy,-viz, U That almost every mineral or metalliferous district present features, though similar 
on the whole, dift"r in tbemselves from each other even with the same kind or descriptiou of ore." 
TI,is necessitates a modification of working and treat.ment almost at nearly every other mine, in 
onler to facilitate tbe winning of cleansed ore by the processes or machines employed for that special 
purpose. 

Geological Features. 
With regard to these veins or lodes, and their e'ploitation, at Heemskirk, it would appear as if 

too strict au attention to an experience gained in workillg in deep tin mines in Europe, or also the 
tbeoretical guidance from text-books on the subject, had resulted in tbe carrying out of works that 
otherwise would not have been undertaken had the features of the local lodes been more closely 
Sbldied. This view is borne out in one or two cases; for instance, it is a recorded fact that the 
Great Flat Lode, south of Redruth and Craub"urne. in the Duchy of Cornwall, occurs between the 
metamorphic clay-slates (kill"s) and the primary granite, and the tin ore is ",,"ociated "itb " scborl," 
i.e., tourmaline. That lode has been wrought to o.er 140 fathoms in deptb, arid in some 
places to a width of from 40 to 50 feet; there is but one wall at the joint of the two rocks, and in 
tbe "killas" hut very rarely deposits of tin ore have been found to occur. In the granite, how­
ever, the ore forms a band of altered rock which gradually disappears in same from the vicinity of 
the wall or joint. The name of "eurite," a species of porphyry. has been but lately adopted in 
connection with our tin lodes, but from the description given by Dr. C. Le Neve Foster, in 1878, it 
is clearly demonstrated th.t those euritic dykes occur as associated witb tin lodes in Cornwall as 
they do to Tasmania, and that tbeir compact" schod rock" appears as favourable 1.0 the ores as our 
tourmaline does here; but at H eemskirk th~se t~uru,"line. are frequently altered into chlorites and 
steatites. In comparison with the ahove tbere appears one instance tbat bas come under my notice 
where too much attention was directed to the probable discovery-if possible, as in Cornwall, tbe 
continuation of tin deposits, veins, or lodes-croppinV out in the granite, in the adjoining 'and, in 
some parts, overlying metamorphic clay-slate or killas, whereby a considerable amount of the 
working capital appears to haye been dissipated without any corresponding favourable results. A. 
it was, tbe original rich outcrops of ore occurring in the euritic porphyry dykes enclosed in tbe 
granite were not nearly so exhausti,·ely tested as the richness of them warranted in' tbose rocks, bnt, 
instead, numerous underground prospecting workings, carried out apparent1y for the purpose of 
ascertaining whether or not those and other deposits would coutinue from the granite into and 
traverse the clay-slates. This error of judgment involved, after the completion of a good crusbing 
and concentration plant, sinking of' shafts, driving of crosscuts from levels, &c., the cessation of aU 
operations, owing partly to the unremunerative per-centage of tin in the ores raised, Bnd the 
inability to raise sufficient quantities for manipulation. No doubt this failure produced, at a 
critical time, a prejudicial impression upon the owners of tbe surrounding leaseholds and tbe pUblic 
also. 

With regard to otber veins and hies in the course of exploitation or, for peculiar reasons, 
quasi-abandoned, it may be observed that I ha.e this time had mnch better opportunities of forming 
an opinion than heretofore of the future prospects of tbe district, because in some of the mines a very 
considerable amount of work had been done, thus permitting closer and more careful examination. 
And, now that this hRs been done, there exist at the depths reached two cIasoes of lod.., viz., 10ft 
and hard, and that thus far tbe tin ores occur in either are differing as mucb sa the greater or lesser 
uea:-:ity of the vein-matter ilsclf. 
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It is deemed necessary to refer to my former reports on this district in order to explain how far 
my views of surface outcrops of ore have been found to correspond with the lodes undergrouud. 
With that view it may be observed that the numerous and, in many instances, rich outcrQps of tin­
stone at Mt. Heemskirk, as first discovered in or before 1881, occurring either in situ or in close 
proximity to those lodes they come from, were since found to continue underground in the form of 
" shoots tI and" pipes," or more irregular lenticular masSeS of ore. This explains tbe sing-ular 
occurrence of 80 heavy fragments of ore (up to 50 Ib5.) and the coarse angular grn\'elii neal' those 
outcrops. These and other features demonstrate the prehistoric raising of the sea-beaches to their 
present altitude, and the gradual wearing down, by atmosperical and other influences, of the wall­
rocks, leaving the denser and heavier ores almost where they occurred 38 lodes, shoots, pipes; 
&c. This view is confirmed by the occurrence on the plateau or foothills where most of the mines 
have been found of remnants of marine beds of rounded gravels and sanus widely distributed to a 
considerable altitude aboTe the present sea leve1. It was the discovery of these, so to speak, "con· 
centrated ,. outcrops of pure tin ore that gave rise to so much prospecting-not always successful, as 
the outcrops were too far apart-and the subsequent, on account of encouraging results obtained, 
more systematic mining pursued ever since, as detailed below. It is, however, quite impossible to 
deduce from the extent, quantity, or richness of such outcrop. any practically I'eliable basis for 
valuing the lode or lodes beneath such segregated deposits, thus confirming, in the main, the gist of my 
first report. Another reason for this ,-iew is tbat practically those outcrops represent really the 
aggregate results of accumulatil)ns of ore through denudation, &c., probably many vertical feet in 
height originally, and which do not account for the softer vein-matter that has now disappeared from 
the same process. The shoots of ore along the strike of lodes are therefore indicated hy the 
"patches" and" nests" of ore at the surface, and the more and the closer they are together the 
better is the prospect for the output of ore from such a mine; and therefore it depends on these 
shootg how comprehensively and rapidly these mines should be worked in order to keep the crushing 
and concentrating macllinery fully employed . As already stated, the occurrence of the ore varies 
within the wall~, but it may be accepted as a fact that in U soft .. lodes ore shoots ,are more frequent 
than in "hard," where they are more irregular in nests, pipes. bUIlches, &c., and that in some cases 
shoots of ore occur only where the porphyritic dykes exhibit" cross-joints." 

The term" lode" has been adopted after the same manner as in England, where such applies 
to more or less vertical fissure veins as well as tabuiar masse~ of tinstone. 

All kinds of mineral or metalliferous deposits-lodes especially-have been subjected after their 
formation to interruptious in their regular course known as "faults," "slides," and "crosscourses," 
&c., which render their working frequently a difficult matter, requiring practically experienced mining 
managers well versed in lode.mining to be able to reC'over, in such cases, the missing parts of a lode 
so faulted. As these interruptions differ in all mining countries, no rule can be applied, but close 
observation will render the search a, comparatively speaking, very simple matter indeed. At 
Reemskirk two of these faults were obsen'ed, viz., at the Cornwall and the Cliff Companies' .mines, 
and probably at the Empress also. They are described further on in this report. 

Raviug now dealt with the general aspects of and the geological features observed at the 
Mount Heemskirk mines, it appears requisite to refer in detail to each mine examined, and 
likewise to describe the means adopted by the several proprietaries engaged in mining operations. 
The various processes for manipulating and dressing the ore by those companies having erected. ore­
dressing machinery are also tabulated for comparison, in order to afford the fullesL information on 
every point of interest in connection with those tin ore depo~its. 

I. The Cumberland Tin Mining Company. 

The Mines.-The principal veins and lodes, as indicated by the surface outcrops, have been fullV 
described and deliueated on plans with former reports. The mines have been opened by means of a 
commodious main adit, over 1000 feet in length, which is connected by means of a tramway 
(22 inches gauge) with their crushing and cleaning plant. At about 612 feet from the entran~ ~o 
the tunnel a hard lode formation 6ft. 6in. wide was intersected, embedded between two soft gramtold 
walls, underlayiug north, and striking nearly norlh by south. In an air shaft the same formation,­
there 14ft. wide,-was again intersected. It carried a little ore, but showed in the air shaft no 
improvement. There are about 265 feet of "backA." open on this lode (?)-" a stanniferous and por­
phyritic dyke," -but as no levels have been driven, which it would be difficult to make in 80 treacherous 
a stratum, its test is yet incomplete. At between 900 to 1000 feet" in" from the mouth of the adit 
another very hard lode formation, bearing north west by south west, was intersected. This is of 
a very mucb more promising description, and it exhibits all the characteristics of a true" fissure" 
lode, in which the vein-matter is represented by all tbose minerals so generally associate? with tin 
ores proper. The veinstone is highly quartziferous, contains but little mica, and the chlont<;s, fluor­
spar, fine .radiated tourmalines are, in places, strongly impreg-nated with ti~stone. The~e 18 a. very 
marked dIfference between this formation and the coarse-gramed porphynnc wall-rock. m whIch It 
occurs. The ore itself occurs, irregularly distributed, in the vein in the form of nests, impregnations, 

. cuticular masses and pipes: of the latter a good example was seen in the" rise," where an ohlong 
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stem of pure ore, not more than two feet in diameter, was followed to a height of over 40 feet 
embedded in chlorites and tourmalines. Beside tbat, U nests" and bunches were met witb, and, a 
the botton. of the north-eastern level,-where the lode is nine feet wide,-the top or .. cap" of a 
rich" shoot" of ore was found to extend for over 30ft. in length by 12 inches in width, which 
presents a very fair prospect under foot. Altogether, this lode promi",s to be fairly producth'e aa 
soon as the rise has been directly or indirectly connected with the surface, a height of 350 feet in tbe 
.. backs." This lode, ~t the ad it level, has been driven on along its course for only about 90 feet; 
cOllsequentl! it. full value as an ore-producing deposit can DOt yet be estimated, but the indication. 
are, so far, favourable to its becoming so. 

It would be judiciou. for t1,is company to consider the propriety of introducing rock· borers, 
driven by means of compressed air, for the more speedy opening of this lode and of their mine 
generally. As it is, the work in the" rise" is much retarded througb slow ventilation. A rock­
borer would Hid the latter bOlh by its exhaust air during boring and by opening the valves in order 
to drive out the powder.smoke, which renders the work-manual labour-as exceedingly unhealthy 
and protracted, considering the large amollnt of work yet to be performed in-opening this lode. 

The ore itself resembles a great deal that of Fawkner's lode, which furnished so heavy an out­
erop of coarse and very pure lumps of ore. 

7'he Crushing and Concentrating Macltinery.-\Vith regard to this part of my report, whicb 
is second in importance only to that of the occurrence of vein and lode tinstone at Mount Heem ... 
kirk. the subjoined tables will afford every information of the treatment of the veinstone to its 
nnal separation of concentrated tin ore obtained, and the waste rejected a8 valuel ..... 

This company, it may be stated, has, in conjunction with the ~Iontagu Tin Mining Company, 
which latter is located about 800 feet below the former, aecnred a more than sufficiently copious 
water supply by constructing an excellent dam across the outlet of that extensive" upland basin," 
111 which most of the CUlDberland Company's mines are situated. A string of wTought iron pipes, 
riveted together with cast-iron flange joints, leads to the battery below, and. by means of a very 
considerable amount of' water pr6s&' 're, the motor,-a horizontal turbine of a somewhat novel 
construction and of great power,-operates tbe whole of the crusbing and dressing machinery. This 
consists of ten beads, two classifiers, two two-storied Lewis's huddlers, one slime buddIe, a series of 
settling boxes, two sizing boxes, and a eet of tubs, in which the lands in gyrating are made to 
deposit tbe finer slime tin, the whole process ending with strakes of blankets. 

• 2. 7'''e Montagu Tin Mining Company . 

7;he Mines.-At the time of my second visit to Heemskirk. in June and JUly, 1882, this mine 
was flooded, rendering inspection impossible. At this present visit the saUle slate of affairs prevail, 
with exactly the sam~ result. 

The Cruslting and Concentrating Machin .. y.-As already stated, this Company undertook to 
coostru('t, at joiut expense, the 1arge hlgh level reservoir, togethp-r with a string of' pipP.s for 
supplying both the Cumberland batteries, &c. and this Company's plant, 1I0W almost complete. A 
branch of pipes from the main supplies a smaller sen'ice reservoir constructed auout 200 feet below 
the former. From the bottom of a "clearing" tank, fiUed from the smaller reservoir, another 
string of pipes has been laid (partly on the surface and partly on trestles), tapering from 9 to ~ inches 
in diameter, giving a head of water of 560 feet vertical, thus conveying at present the large.t and 
most powerful available water pressure for motive power in Tasmania. Tue lower five-inch 
wrought iron pipes connect direct with one of Leffel's (America.n) U vertical" tllrbioes, 4 feet 6 inches 
io diameter at the outer rim, and 3 feet diameter for the working part. Dy meaDS of a pulley and 
gear an endless Manila rope, working in five groo\"pd pulleys, instead of a Lelt, works the main 
gearing 60 feet (listaot. The present plant, which, with the almost unlimited water-po\'rer secured. 
by thi. Company, can be considerahly added to, consists of fifteen heads of stampers (with provision 
for five more), six classifiers, twelve of Sterry Hunt's (American) double~acting jiggers, two 
rotating and two slime tables ditto, or buddies (cementeu bottoms), sizing boxes, labyrinth ditto, 
gyrating tubs and strakes, and other fixed ore dressing appliances. 

3. West Cumberimid Tin Mining Company. 

The Mines.-The two principal lodes are the i\l'WiIliams' and Riddoch's. The former, 
bearing N. East by S. 'Vest, has been followed on its course by lIIeans of adits (at various levels) 
165 feet and 270 feet in length respectively, averaging from 14 inches 10 o,'er 2 feet in width. A 
shaft sunk frOID the surface 10 the upper arlit gives 52 feet of backs, and in continuation to the 
lower adit 120 feet will be available for stoping. On Riddoch'. lode Ihe upper adit rueasures 
55 feet and the lower 150 feet in length, and a winze of 70 feet in depth, from one to the other, 
gives the height of backs open for ore exIT"ction. These two lodes, with some others not yet 
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&ufficiently opened up, though tin ore has been found on Hadley's lode also, represent in the 
aggregate a height of stopes of over two hundred teet, if the "backs" at each lode are added 
together. Altogethe,', since October, 1881, there have been over fifteen hundred lineal feet of 
chiefly ore ground opened up in this mine, presenting a very marked contrast to the, in too many · 
cases, displa.y of want of energy and vigour at Mount Heemskirk, without which, it is almost 
needless to say, no milleral regiun, however rich and endowed with the greatest natural facilities, 
can possibly progress or give 1'Iati3faction to those interested therein. The character of the ore and 
its peculiar mode of occurrence, as chiefly in soft euritie dykes of' porphyry, present interesting 
features, having a decided bearing on the future treatment of same on the dressing floors; the tio­
stone ranges from the very finest powder to a somewhat coarser kino, and it occurs prin(!ipally in 
the form of" shoot.s " dipping easterly. So far, one of these shoots has been proved to exist on 
Riddoch's, and three on M"Villiams' lodes. Generally speaking, the ore occurs in a fine slirney­
like form, disperseu throughout the soft and decomposed vein-matter, and prospects taken at random, 
from No. 11. espet!ially, washed during my visit, were very satisfactory, and so were others, to a 
minor degree, from the other workings. At the same time, owing to the great. fineness of grain, the 
stamping of same does not appear as necess.ary, as hy it still more impalpable slimes are produced. 
Careful manipulation after passing through sets of sieves~revol ving-so as to obtain uniform sizes 
of grain, and subsequent concentration on machines like the Frue's Yanlling Concentrator, would in 
all probability give higher results than any other process extant. The coarser fragments not passing 
through the sieving machines should be fed to the stampers in the ordinary way. 

So far, there have been no acidic minerals, such as fluorspar, &c. found as associated with the 
ore, but a kind of greenish micaceous mineral-most prl ,bably altered chlorites- appears tQ indicate 
the richer deposits when snch are associated with arsenical and iron pyrites, both frequently trans­
muted, through decomposition, iuto a. heavy black powder. From the surface the f{)lIowing 
features were successively observed, viz. :-1, rich outcrops of tin ores; 2, "floors" of micaceous 
iron ores, i.e., decomposed iron pyrites; ::J, good tinstones-" cassiterite:-"; 4," floors" of pure 
pyrites. In the bottom of the winze now in course of .sinking between No. 1. and No. II., in 
very soft whitish red vein-matter-" kaolin "~till ore occurs of a reddish hue (ruby) in a very £ne­
grained slimey form. The character of the lodes change into a vel'y hard qnartzose matrix with the 
east and west lodes, in which the more abundant association with tourmalines appears greatly to 
displace those micaceous iron floors mentioned above. 1'hese lodes. (east by west) are at times 
approached by a north-and-south lode, causing t.hp- latter to become very irregular. and to a degree 
they disappear altogether after driving a few feet 00 their conrse. The change mentioned of the 
soft" gangue" into the harder matrix is similar to that at tIle Peripatetic Company, but it remains 
yet unproven whether this alteration in density is fi.Lvourable or otherwise to the future economic 
value of those repositories at a greater depth. 

TILe Crushing a1ld C.ncentrating Macltil1t'1'y.-Owing to the a.dits for mining the tin ore deposit.s 
being located at a vertical iJeight of 370 feet above the dressing-floors, a self-acting single tramway 
900 feet in length, and a more level continuation of same, ~onnects the mines, with their reduction 
machinery. At the same time it may be stated that so far those mines have opened up satisfactorily,. 
and that if that very fine grained ore can be saveu 0" collected by the appliances adopted, the out­
put of ore should be satisfactory in proportion to the capabilities of that machinery, which is rather 
circumscribed at present. 

Water. by gravitation, as supplied from a reservoir ('onstructed in a narrow glen abo\'e their­
crushing plant, is t.o be used as a motor; this embankment has been built ehiefty of a uecOlnposed 
gritty granite, faced ill and outside with squared sods of peat. So far "as could be seen, the material 
had no coherence, it being simply used to make up the bulk of the embankment without any ramming 
or puddling- to give it resistent qualifies to the pressure and percolation of water. Insufficie.nt batter 
was all"-o given to the ill and outside walls, and as the discharging or supplying culvert -{or the wheel, 
togethel' with the sectional capacities of the bye-wash, were restricted to limited deliveries only, it 
appears as doubtful whether the bank, if the reservoir was filled suddenly by the so very frequent 
local mountain freshets, would stand the pressure or prevent serious leakages. In case of any such 
mishap the plant below wou'" most likely be very seriously damaged by the rush of water thus 
released suddenly. A well designed overshot water-wheel 20 feet in diameter dl'ives a five-head 
battery, and the crushed material is then conveyed on to acollple of" centre head buddies," also known, 
it is believed, as "Borlase's"; these buddies are ted with the sands from the battery at the top of a 

- truncated cone 3 feet in diameter by 4 feet at the base, by means of which 'he material will be equally 
dj~tributed all round the base; the four revolving arU1S are furni.shed with strips of bagging or reeds, 
the action of which causes the resulting" water" to be discharged at the bottom of the depressed outer 
periphery. In this manner the concentrated ores will collect at the base of the central cone ex­
clusively for removal at certain periods. A revolving slitne-table or cleaning-buddIe, to be followed 
by a couple of automatically acting H flead Frames" will be eventually constructed, thus constituting 
a very simple series of apparatus tor the proposed collection of tin ores and slimes. 

Tlte Peripatetic Tin Mining Company. 
TIle Mines.-These are situate nenrly ten miles north north-west of the Montagu Post Office_ 

A cunsiderable amonnt of work bas been uUlle in the way of testing and opening their tinstone deposits 
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to advantage. Those characteristically intrusive dykes of euritic porphyry enclose here also th_ 
ores, the metalliferous bands of which are enclosed in the coa .... r primary granite. The various 
workings have, in the first instance, followed the are deposits from the surface outcrops in their 
peculiar manner of deposition; and secondly, with the practical knowledge thus ohtained, the more 
permanent opening of tbe mines has been proceeded with in order to prepare for stoping the" backs" 
thereby disclosed. The matrix near the surface is soft and frisbIe, chiefly fpldspathic, snd is very con­
siderably associated with chlorites and tourmalines, with very fine and coarsish tin ores enclosed. 
The enclosing dykes bear to the north east, and at 23 feet from the surface, beneath a rich 
surface outcrop of ore, in an arlit, a. st&nniferous formation was found underlying west. Near the 
hlacksmith's shop good tin are also occurs at a depth of but 21 feet from the surfa"" in a 
chloritic vein ranging from 18 inches to 6 feet in width; it was here noticed that the are is found in 
",hoots," in each of which the character of the ore varies from fine to coarse, RS the case might be, 
though the vein or lode itself evidently belongs to tbe same formation. The dip of these" shoots" 
alon~ the course of strike of the lode is evidently due to the inclination of "cross-joints" in the 
euritic wall-rock,. 

Explanation of Diagrams. 
Plan, a u, granite; b b, eurite: c, hanginll'-wall of lode; d, lode, consL-ting of streak. of ore 

and chlorites, parallel bands of coaraely crystallme iron pyrites and nests of tourmaline. 

D D, cross-joints where the best tin ore occurs (as shown on longitndinal section) separoted by 
eurites where the lode becomes narrower, and the are more sparsely distributed. C shows the 
winze, which after passing through the centre of shoot has now entered the eurite again in the 
bottom, leaving the lower portion of the shoot intact. The distance between these shoot. varies, 
and ha. been found to exceed 70 feet; the intervening spaces are still tin-bearing, but not so rich as 
those shoots. The underground workings or levels follow thi' narrow streaks of are from north to 
south, and in No.2 winze very good hard are is exhibited in a feldspathic matrix with iron pyrites. 
The so-called , " Mainstay" lode, disclosed in a still lower adit, belongs apparently to the same 
formation as those higher up, but it is more regular, richer, and the tinstones in regular veiDs 
alternate with parallel veins of iron pyrites, and not" floors" as described elsewhere. At the lowest 
adit in No. I. winze, diagram C, a haru quartziferous formation on a cross-joint is being e:lploited. 
This shoot of very strong tin ore dips alsu to the west, und the steatitic matrix is heavily charged 
with crystalline iron pyrites. The winze in question hns evidently been sunk at near the lower end 
of the .hoot, and by sinking vertically that aggregation of valuable ores has passed, at a depth 
according to its inclination, out of the winze. The several" ('nds" of the levels and workings still 
continue indicatiolls for the existellce of other shoots of similarly rich ore, and altogether these 
deposits rank among the best and most promising on the West Coast. The working of t.hese 
mines is much facilitated by the soft nature of the ent"losing wall-rocks and the vein-matter within 
the same, so that as soon as a regular supply of water for dressing r.urposes has been secured the 
winnin~ of are can be commenced without any delay. It is can temp ated to resllme the sinking of 
the malO engine shaft. now nearly 20 feet in depth, and located west of the lodes, as soon as the ores 
raised from tbe other parts of the mine have been thoroughly tested with the plant for ore-dressing 
now in the course of erection. 

The Crushing and Concentrating Macltinery.-A reservoir had been formed in a creek 
below the mines, and the material used for the construction of tbe embankment was found 
to be precisely the same or, rather, .imilor to that at the dam of the West Cumberland Co., also 
faced with squared sods of peat, &c. A sudden freshet in the creek from the mountains had 
-carned it away on the day before my inspection, whilst also doing very considerable damage to the 
machinery partly erected lower down on the same creek. And so far as the uninjnred parts of that 
plant wonld permit one to see, the battery (10 head), water-wheel, four Cornish buddIes (BorJase's), 
&c. were on the same pattern flS tho~ in course of erection at the 'Vest Cumberland CO.'s mine. 
As the ore in both of these mines is of a "ery similar description, the resuJts may be anticipated 
as proportionately of like character. 

The Champion Tin Jfining Company. 
The M;ncs are located at North lilt. Heemskirk, about four miles easterly from those of the 

Peripatetic Co. An outcrop of ore having been discovered high up the range fi-om a creek, the top 
adit below the former was driven for a length of 331 feet, and the tin-bearing vein again intersected 
gave so encouragin~ prospects as to induce the owners to come still lower down tbe range and drive 

. another, or their present main adit, which had reached a t"talleng-th of 280 feet, leaving only somB 
30 feet before the tinstone would again be intersected. Their main lode, and another near the 
mouth of the adit, have a south-easterly course, and 10 the upper adit, at 320 ieet, a [>ranch "f good 
tin are carrying vein-matter was found fl'Olll IS inches to 2 feet in width_ The whole country 
consists of a "ery dense and extremely hard porphyrite, here :md there containing nests and pockets 
of tourmaline, copper, iroll pyrites, and SOUle fluur spar. A prospect taken from the vein in the 
upper adit gave on wa'hing both ruby and black tin ol'e. Owing to the excessive hardness of the 
strata, it is doubtful whether these tin are depo,its will pay for working in the ordinary way of 
remunerating- tllp. miners on this " Test Coast, thoug-h it is quite possible that at this and several 
other mines fll" tribute f:.ystelll wonlt! proye beneficial alike to employees awl employers. No 
reduction llIachinery has been erected .It thi::; mine, but both water supply ami sires are 1avouruule for 
the same. 
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The Cornwall Tin Mining Company . 

The Mines.-Since my last inspection, in June, 1882, the mining operatioas have had but ve~y 
little attention bestowed upon them, and it is reported that the ore saved for crusbing, from a vein 
on the east side of Packers' Creek, after passing through their crushing and dressing plant (also 
erected since), did yield but very little ore. .,uter that, a discovery was made on the western side of 
Packer~' Creek, and several tons of ore were saved by the concentrating machinery, and shipped to 
Melbourne. That deposit, however, was soon after abandoned, I am informed, on account of the 
ore, at but very few feet from the surface, being found to rest upon and being cut off by a hard floor ' 
of granite. On examination of the old workings it was discovered that that floor was covered by a 
vein of unctuous greyish clay, and that this seam dipped to the north; there was every indication, 
besides, of the upper portion of this deposit-now removed-having been displaced in a northerly 
direction through or by means of a "fault" or a "slide." It would take but little tremble to prove 
whether this is, or not, the correct view, especially as the ore was very rich) I am informed; in any 
case, so promising a deposit should deserve a further trial. Previous to any more permanent work 
being undertaken, such as for instance, a main adit from near the crusbiut!-piant, the exact angle of 
"dip" of that" fault" or slide should be ascertained. in order to be able to plan the future operations 
with every possible accuracy. 

The Crushing and Concentrating Machinery.-Tbis powerful and comprehensive plant has been 
unfortunately placed in an almost inaccessible position on the sea coast, whereas as good and better 
sites could have been found inland on Packers' Creek, which stream even now supplies the water as 
motive power, necessitating however the construction of a large tunnel through which it is led in a 
circuitous manner to the head sluice at the waterwheel. The plant has been completed since my 
last inspection, and it was observed that it evidently required better care and attention as regards 
cleanliness, &c. An overshot waterwheel 40 feet in diameter, 4 feet breast, works a 10-head 
battery, from which the crushed ore is fed to two Frue's Vanning Concentrators, which were fully 
described in my Report for 1882 as Inspector of Mines, and of which the mining manager has 
given testimony that they have afforded the greatest satisfaction. The thereby impoverished sands 
are then supplied to two of Borlase's buddIes, the four arms of which are furnished with split canes 
instead of ba\l"ging or iron scrapers, and finally, cleansing the ore and of slimes are effected on a 
third Bodase s or slime table, followed by a treatment in a hydraulic "cleaner" and a series of 
settling.boxes. The ores were stronaly impregnated by tourmalines, and therefore offered, on the 
buddIes principally, and not on the Frue's Concentrators, very considerable difficulties in separating 
that fibrous mineral from the ores, as it formed a kind of dense matting, which, on a firm bottom 
like that of the buddIes, became as solid as a concrete. On the Frue's Concentrators, I am informed, 
no such matting could possibly take place, as there was not such a solid, but an ever vibrating 
resistless bottom on their endless and revolving wide India rubber belts. 

The Cliff Tin Mining Company. 

The Mines.-But very little work had been done here; and that extensive deposit or lode, the 
outcrop of which I traced in 1881 for o.er one thousand feet in length, had scarcely been touched 
at all. A few tons of surface tinstone had deen removed for crushing, and a shaft had been sunk to 
less than 20 feet in depth. Notwithstanding tbe very favourable indications on that lode, more 
attention has been devoted to two otber lodes nearer the sea coast. My infurmant showed me what 
has been termed the" junction lode," which bore nearly north by south, and the ,.hole of it for a 
length of about 75 feet by a width not exceeding two feet, as well as its rich surface sheddings. had 
been sent to the battery. Very good ore was traced here to a depth of about 25 feet, when an 
interruption to its regular course took place, in precisely the same manner as at the Cornwall 
Company's mine, by a "slide" likewise dipping to the north; after sinking six or seven feet only 
on this slide, no further attempt 1\'as made to trace same to the missing part of the deeper lode. 
From the description given me of the angle at which the slide dipped, and as the inclination of the 
upper part of the lode was still in view, the continuation of that deeper lode should be songht for 
beneath the Cliff Creek, to the north of these present workings. The other, or east-and-west lode, 
a few chains nearer the coast line, although differing in its linps of strike, may, as weH as the north­
and-south lode, be taken as the one lode only, as it uppears quite likely that a strong dyke of eUTitic 
porphyry occurring about midway between the two, and crossing their strike, has caused their dis­
ronnection; in both the vein-matter is similar, though at tbe surface the east and-west lode produced 
the riche,t ore as embedded in chlorites. However that may be, this last lode was very rich to about 
17 feet from the surface, I am informed, when it was also cut off by a" slide" or a fault, and has not 
heen, so far, traced to a greater depth. At its outcrop a vertical shaft was sunk to a depth of about 
70 feet, but, as both the lode and the fault trend to the north, the shaft has been of no use whatever 
in exploiting the mine, because, with increasing depth, the greater the distance would be from the 
lode in question. 

The Crushing and Concentrating Macltinery.-Like the Cornwall Company, this proprietary, 
without in the lea.t regarding the future supply of ore for treatment in tbe dressing.sheds, .. will be 
seen from the fact that they had but 17 feet in one place and about 25 feet of backs on another lode 



jn sight, on shoots of ore not exceeding 75 feet in length each, have als .. erected a crushing and 
concentration plant. They are very badly situated for water, the supply of same for motive-power 
being very limited, as their gathering area is small, and the shallow creek draining same is very 
frequently quite dry. Not less than three dams bave beeu built across this creek, of which, however. 
two were soon destroyed on account of the faulty design adopted, and of the unsuitable material 
used in their construction. They were about 10 feet ,.ide on top, with an inside batter of but 2 feet 
in 12; outside batter, 3 feet in 14 feet. A kind of puddle trench was formed througbout their 
length in the centre, but as the clay used, instead of being impervious to water, was of a . gritty and 
sandy character, these two (upper) dams were soon demolished by the su:lden freshets so 
characteristic of Mount Heemskirk. The lower (remaining) dam, "f an improved design, alone 
remains for the use of the plant, which consists of an oversbot waterwheel 18 feet in diameter, 4 feet 
breast, wbich works five heads of stampers-provision made for anotberfive. The crushed ores are 
discharged into tbree connected Cornish tyes, thence into three similar strakes, which feed two of 
Borlase's buddies, constructed on the same principle as tbose at the West Cumberland aud 
Peripatetic Companies' mines. Tbe slimy residues, after collecting tbe coarser ores at tbe base of 
the truncated cones, are tben treatpd on automatic" des,d frame~," hand-dressing tables, and finally 
in " tossing-tubs:' ~ fut-A-L;, 

The Empress Tin Mining rompany. 

The Mines.-Of this, as well as tbat of tbe Montagu and Montagu Extended, notbing positive 
can be said, because of their workings being filled ",ith water; and in giving the following state­
ments-as I bave in this Report of also the Cornwall, Cliff, and Montagu mines-it .hould be 
be borne in mind that, as they were not lVorking or accessible for inspection, those statements are 
only iterations of explanations and descriptions given to me, and noted at the time in tn~ field-book. 
by the Mining Manas-ers or the persons left in cbarge a. caretakers. In doing this, the completion 
of this Report was pnncipally kept in view, and.I cannot Toucb for the correctness or otberwise of 
their statements. 

This Company has erected the only steam winding and pumping plant on the West Coast, 
being supplied with steam from a Cornish flue boiler-multitubular-for a horizontal 12-iuch 
cylinder engine, driving a double winding-gear and pumping-gear with seven-inch lifts. 

The shaft has been sunk to a depth of II I feet, and has been opened out at the 105 feet level. 
Water stood at the time of my visit at the 53 feet or adit level, operations having ceased for some 
time previously. I was informed by the Mining Manager left in charge tbat the last tin ore 
beneath their rich surface outcrop had been met with at a depth of only 27 feet in their lUain shaft, 
and that from tbat point the" lode" had been followed vertically without meeting any more ore. 
It would thns be seen tbat ore occurred from the surface down to 27 feet; none from there to tbe 
adit level (53 feet); and none to and at the bottom level (10.5 feet); but that tbe Mining Manager 
anticipated, for some occult rea~on or other, to strike OTe again at still greater depth in the" lode" 
followed. The lode below tbe 27 feet level is described as nearly vertical, with an underlay of 
1 in 3, and levels had been driven on its east-by-west course for a total length of 160 feet at 105 feet 
from the surface. In tbese levels, at 36 feet" in" from tbe shaft, the supposed lode was found to 
be of the same size, measuring from the hanging-wall, as at the adit or 53 feet level; and that, in 
the soft country to the north, the anticipated junction with the north-and-south lode had not been 
met with. After very close examination by means of very powerful lenses of the upper or really tiD­
carrying stone, and that from the lower continuation (supposed) of same below the 27 feet Ie\·el, I 
found a remarkable difference. Tbe upper tin·bearing lodestone is embedded in a foliated euritie 
porphyry, with orthoclase predominating, and very little quartz. The supposed lodestone beneath 
the 27 feet level exbibits, instead, a highly quartzose porphyry, charged in places heavily with 
arsenical, iron, and copper pyrites, with tourmalines, and is therefore (fioom a mineralogical point of 
view) decidedly different from the former. As the shaft was timbered up I could not very well 
make a closer examination, but would suggest that that Company should cause the shaft to be 
opened out at the 30 feet level and ascertain whether, as I have good reason to believe, a falllt, so 
prevalent on tbat line of' country, bas not displaced tbe lode from its orjginal course, and that the 
continuation of same does not {'xist, as averred, in the lower metalliferous porphyritic dyke most 
probably mistaken fo,· tbe "lode:' IfSllCh assumption be correct, theu the present shaft could be 
utilised without adding to its present depth, as is, I understand, contemplated. 

" 
Tlte Driext Tin Mining Company. .J-

The Mines.-It may be stated that a very considerable amount of prospecting and other" dead t 
work" has been done here since my last visit, without, however, it is to be regretted, leading to the 
discovery of productive or remunerative tin ore deposits. As regards the work done. tbe measure-
ments given me by the mining manager are as follows :-" Shafts sunk, 110 feet; cross-cuts driven, 
1120 feet; driven on tbe course of veins and lodes, 615 feet,-or a total of 1845 feet: and that 360 
toDS of ore gave 55 b~s or 2 tons 15 cwts. of cleaned ore." The original outcrop (Thorne's) baa 
not had so much attentIon given to it at or near the surface as it undoubtedly deserved, and tbe 
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numerous shafts, air· shafts, levels, cross·cuts, and aclits, all excavated some distance away from that 
outcrop, constitute quite a large mining concern. It is not deemed necessary for the purposes of 
this report to describe everyone of these workings, hut to state the result of my very careful 
examination of the various deposits and of tbe close inspection of all tbe workings, with a vie ... of 
connecting same witb tbe opinion formed as to future prospects. In doing tbis, the percentage of 
ore said to bave been obtained from tbe various ore bodies and particularised hy the mining 
manager are discarded, for the reasoll that tbey do not, in my opinion, convey a correct idea of the 
value of such ores; and that witbout stoping, and taking quite a series of such tests systematically 
and for a considerable lengtb of time, they are more apt to mislead than to guide. 

In the 50 feet adit a sboot of tinstone was, near tbe entrance, met with, baving a general trend 
towards Thorne's outcrop; but instead of driving on its course in tbat direction, tbe adit has been 
made to cross same obliquely, and, consequently, ilf driven beyond and away from it. This will he 
hetter understood by stating the hearings of the lode at N. 42 E., and of the adit at N. 58 E. As 
that ore-shoot contained a little tin, dipped and trended towards Thorne's, it would have heen hut 
reasonably judicious to follow it, or its continuations from that or other points, so as to get beneath 
that rich outcrop. As it is, I am informed, tbe only other place where Thorne's is supposed to have 
heen met with is in a cross-cut in the 85 feet level below, where a similar vein has heen intersected, 
but not tin-bearing, which is not an unusual circumstance by any means in that district. 

In the strictly granitoid country traversed by intrusive eurites several poor veins of tinstone 
have been found, and traced severally for considerable distances. No appreciable results followed, 
only it was observed that they, so to speak, " thickened" at irregular intervals, thus forming shoots, 
which generally led up to very moderate increase of ore at tbose parts. In one or two instances 
these were proved to dip beneath the bottom of those levels. 

In the metamorphic dayslates, "hillas," (soutb of tbe 50 feet adit), at the 85 feet level, tbree or 
four air-shafts tend to ventilate a main drive, from which four crosscuts have been driven easterly on 
as many veins, of whicb tbe first two consist all 01 pyrites, the third of quartz and pyrites, and the 
fourth tbe same, with a fair prospect of tin ore; but as that vein is only from 6 to 8 inches thick, 
and the others even less. they cannot be worked with any prospect of profit. Those narrow veins 
underlaying at various angles are likely to join at a depth the No.3 vein, but the /act appeaTS to be 
that there are too many of these narrow veins in the slate country ·to render sucb a junction 
sufficiently extensive or ricb to sink deeper, so far as present appearances indicate. Singularly 
enough, in a level dri,-en west from No.3 shaft for a distance of 60 feet througb slate, the granite 
country was met with, and a fairly promising deposit of ore was found to exist within the contact 
lines between the primary and secondary rocks. This may be considered a favourable indication to 
follow up, and to test further by means of a prospecting level. keeping those two rocks at eitber 
side ROO the "joint" in the centre, because it is quite possible that some of these or other veins 
occurring in either rocks may have formed ore deposits tbere, and it is just as likely that such, if 
intelligently followed, may lead to the discovery of stronger lodes thereabouts. Experience has 
taught miners tbat it is more judicious for them to follow any real ore deposit than propound 
theories which, though may be successful in one district, are not likely to be so always in other 
mineral regions, although with the same kind of ore. 

Tbeir deep adit, which has been started considerably below the hoppers at the battery, has heen 
driven for a distance of 300 feet, and it wiII eventually give 50 feet under the present bottom of the 
whim shaft in this drive. Thorne's lode, it is believed, was cut at 250 feet, very regular and fiUrly 
tin-bearing; further on the Wheel Lode, wbich was exposed when making room at tbe hillside for 
the ore-crushing and dressing machinery, was intersected at 250 feet in from the entrance, for a width 
of 12 feet, carrying a little tin-ore, but not at all te.,teo further. Another small lode, ODe foot wide, 
designated the Dam Lode, also somewhat stanniferous, and at the end of this adit promising spurs 
three inches thick were discovered. Having now briefly described all their tin-bearing deposits, there 
remains nothing but to draw attention to a feature whicb i. likely to have a direct bearing on the 
future prospect of this mine, if the indications observed are accepted as a guide. In the southern 
portion of these leaseholds all the spurs, veins, and outcrops underlay to the west, and in the northern 
ground they underlay east, thus lorming an extensive synclinal section, tbe Wheel Lode being the 
exception, as that is very nearly vertical; that lode must, therefore, from all appearances come ioto 
contact with those northern and southern poor tin-bearing veins at either side of the former. It is 
quite possiule "Iso that where that Wheel Lode comes into contact with the granite there may be a 
fiLir depo~it of ore, and under any circumstances with the evidence to hand it would be judicious to 
test the H joint" between those two formations in a thorough manner. It should be mentioned that 
the Whee: Lode, where intersected in the deep ad it, though greatly decomposed and containing 
much soft argillaceous vein-matter, it still yielded fair prospects of ore; the outcrop of same close 
to tbe water-wheel h.d also a good appearance, consisting principally of euritic porphyry with 
chlorites, and the whole being interspersed with attenuated quartz-veins, and it has heen proved tin­
bearing there also. 

Tloe Crushing and Conemtrating Maehinery.-These consist often heads of stampers driven by 
.a portable) 3 h.p.-engine with two cylinders of ~~ inches in diameter each, hy means of" belt to the 
polley Oll the cJ·.nk-shaft. 
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The ore-dressing appliances are worked by means of a water-wheel 10 feet in diameter, with a 
breast of 2 feet 4 incbes; first there are two of Munday's Patent Buddies, wbich empty them­
selves at tbe top of a channel lined with bagging for the interception of fine tin-ores encircling their 
outer periphery; the ore is then collected by means of trap-doors worked by screws and leve,.. The 
.. cond quality of ore-sands \s then conducted to two similar outside buddies, where the process is 
repeated; from there they are fed into a hydraulic concentrator with a sieve in t4e hottom, worked 
with fifty feet ,or head of) pressure per square incb. The whole works are supplied with water from 
a reservo;r constructed at an elevation above the hatteries; they are well housed in, and thougb it 
must have cost a very considerable amount of money to excavate the site for snme out of the hill-side, 
the whole are well arranged with a view of saving manual labour. 

The above are tbe mines, the proprietaries of which have, undel' cunsiderable difficulties, per­
sisted in tbe deve10pruent of their respectiYe ore deposits, and they have, in some in::;tauces, somewhat 
prematurely erected winding, pumping, and ore-reduction machinery. 

So far as my examination of these tin-beano&: repositories above described is concerned, I can 
see no reason to depart from what I stated in my nl'llt Report, No. 82, 1881; viz. :-" Without the 
.lightest doubt Heem.kirk will, in the course of tim-, if the mines are continuously and efjici.ently 
worked, become a place of importance to t/,ii; Colony;" and in tbe concluding pOltiOll of that 
Report, speaking of tbese deposits. viz. :-" They possess features which have shaped my opinion to 
be very favourable to their future behaviour when properly and systematically mintd at lower levels 
than reached hitherto," &c. 

Three years have elapsed since that was written, and it cannot, I submit, be .aid with any 
degree of truth tbat either of those conditions have been carried out to the extent required. There 
were in 1881 over 150 minerd engaged in mining proper and in prospecting the very large number 
of leases taken up by capitalists and speculators; and it i. questionable now whetber the seven 
rompanies mentioned in this Report employ more than 50 men-not, as theil, for mining exclusively, 
however, but as mining managers, engineers, ore-dressers: carpenters, caretakers, stamper-feeders, 
&0., so tbat the mines are being, even now, developed by a small minority of the former, thereby 
ratarding the most important works underground. It is to be boped, now that the production of 
tin ore is about to commence, that tbis will be materially altered, and that all those deposits will 
again receive renewed attention, it not on the wages', tilen on the tribute system, which latter works 
so well elsewhere. There cannot he any doubt that, as also stated in my Report of 1881, "tbe 
peruicious system of boldin!\, a large number of sections for speculative pOl'pOseS only," 
&c., bas had, in combination with the unsupported statements by unscrupulous speculators of 
dividends (?) accruing sbortly to holders of Heemskirk stocks, &c.,. very depressing effect generally, 
resulting in the cessation of mining opera.tions in many cases. 

With regard to the various ore-dressing processes now tabulated, it may be observed that vein­
stuffs, of whatever cbaracter, require more care and attention in tre~tment than is generally helieved. 
Some of tbese Heemskirk lodes contain minerals possessing almost the same specific gravity as the 
tinstones (" cassiterites "), tbus presenting great difficulties in separating same from each other. 
Tben, again, at the lower levels, sulphides or pyrites appear to become largely associated with tbose 
ores, wbicb will add considerably to the difficulties in separating and collecting the pure tin ores. 
For these reasons, any ordinary, or, it may be observed, any less scientific manipulation must 
necessarily eventuate in the loss of considerable percentages of ore, becanse proper classification as to 
" size of grain" and the collection of cleaned ores at successive stages during the concentration 
processes, is not included in the former. The object ?f separating or classifying progressively the 
coarser from the finer sands, and ultimately of the slimes also, is in the first instance to obtain 
suceessively the coarser and purer ores with every size of grain, until eac.'h class of reduced size of 
grain bas been made to give up, as it were, by the action of proper machinery, its pure concentrated 
ore. With the cruder processes the crushed ores are treated for the tin thoy may contain as a whole, 
without classification of grain as to size, consequently some considerable portion') have to be treated 
over and over again, and the mingled coarse and fine sands subjected together to the same hydraulic 
processes cause the finer and more valuable slimes to be lost together. 

From the tables now submitted it will be perceived that some companies have adopted tbe 
more simple and ancient method for cleaning their ores; otbers, again, have introduced more 
elaborate systems of treatment by means of machinery which may be, as yet, regarded in the light of 
expen'Sive experiments, and the importance of dassifi cation of grain bas been recognised by but one 
company. In the first case, so to speak, a misplaced desire for economy and an objection to stepping 
outsIde of an old observed groove, now .Imost obsolete, has resulted in the adoption of designs and 
the ~rection of very f'imply constructed marhinel'Y defective from n. technical point of view; and in 
another instance the other extreme has been ro.lchetl by the adoptitJn of too cumbersome and too 
eomplicated appliances, requiring, at 'he expen:se of excessive motiYe power, (happily no obstacle in 
tllis particular case,) constant, and lalmri')us attention, together with continlloU~ regulation of parts, 
and expensive repairs. 
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With a .listrict like Mount Heemskirk, where the output of tin ore, by means of the appliances 
described, is an event of paramount interest to the public at large, matters must now be allowed to 
take their course, as most of the necessary machinery has been nearly completed; at the same time 
it is as well to draw attention to these matters so that they may be remedIed at some future time, 
because, after all, the economic value of the Mount Heemskirk tin ore deposits can only be correctly 
gaugp.d by the resulting output of pure ores, and any augmentation of same by means of more 
eft'eetive "cleansing" apparatus or appliances, becomes, doubtless, under the circumstances, most 
desirable. 

Bearing in mind the undeveloped state of most of the Heemskirk mines, there is now more 
than sufficient machinery for all purposes erected to serve the purpose for a considerable time to 
come, nnless new and extensive discoveries should be made. 

G. THUREAU, F.G.S. 

COJJIPARATIVE TABLE showing tlte various JJIetiwds adopt,,{ at MOlillt Heemshh'kfor Dressing 
Vein Tin Ore . ..;. 

NOTB.-In the (ollowing the manipulations ot' eleaning proeesse& are sho'flln for a ftve~head battery only. 

THE CUMBERLAND COMPANY. 

T.rbinC8.-0nc (horizontal). Actual No. of Seadl.-Tcn. (Provision made for other five beadtt.) Grating. 
(hole! per IfJU4re incl!).-80 to 100. 

Proce",.-Crushed sands on to splMh-boards, into rotating and conct:ntmting tl\t~ ; coarser sands to two-storied 
buddle (a). Slimes to rotary slime table (~) and pyramidal sizing boxes. Clean tin into settling boxe~, residues into 
gyrating tubs and 8trnkes lined 'with bagging, into tossing tubs. Clean tin (ti)_ \\. astes. 

THE MONTAGU COMPANY. 
Turbinea.-Onc (vertical). Actual.J.Vo. of Head".-Fiftecn. (Provision made for other five heads.) Gratillg. 

(hole. per 'quare incA).---80 to 120. 
PrQce6l.-CnlShed sands on to splash-boards 8upplying St. Arnaud Clas8ificr (two), to Sterry Hunt'8 American 

double acting jiggeJ"8., producing-No. I., COlU'8e sand (clean) (a) enough for tubbing; No. n., fine slimes-into 
pyramidal sizing box a.nd No. r. rotating table or buddle; thence into three labyrinth settling boxes; No.1., purt 
"clean tin," (b), No. 11., part to hand-buddles, reaidues to No. II. rotating table for slimes. These empty into two 
labyrinth setting" boxes----cJean tin (ti)-overBows and residues into gyrating tubs, in which, by menn! of a jet of 
water striking the inner circumference (on the top of the water) of the tub obliquely, a gyrating motion to the sands 
suspended in the water is given, tending to effectually settle all heavier mineral particles in the centre.-Clcan tin. 
Residue.:;; over strakes (d) lined with baggillg-'Vastes. 

THE WEST CUMBERLAND COMPANY. 
lVater-wlteels.-Onc. .dciual No. of Headl.-Fivc. 
Process.-Crushed sands on to splash-boards direct on to U centre-head budd Ie " (11in. diameter), thence on to 

second U centre-hend budd Ie;" to be followed by a. "dead frame" for cleaning the ore. 'l'h€' latter works continuously 
and automatically, and is intended for collecting finest tin. Clean tin-'Vast~. 

THE PERIPATETIC COlIPANY. 
lVater-wheels.-One. Actual No. ()f Hetub.-Ten. 
Procel".-Crushed sands on to splash-boards, direct on to centre-head budd Ie to three labyrinth settling boxes, 

thence on to second head-ccntre buddle, to be followed by a U dead frame," working continuously and automatically,. 
and is intended for saving finest tin. Clean tin-'Vastes. 

THE ORIENT COMPANY. 
Water-wheeZ,.-Onc. Steam Engine3.-0ne. Actual No. of Heads.-1'eu. 
Proccu.-Crnshed sands on to splash-boards in to receiving-tank, by Launders to l\funday':s self-emptying 

huddle.>; strakes at periphery lined with baggin~ (a) j on to second buddles for slimes j final cleaning of ore in a 
bydraulic Ilnd automatic concentrator. 'Vastes mto settling boxes for reworking. Clooll tin. (b) 

THE CORNWALL COMPANY. 
Stonrllrcaker.-Onc. lVater-wheez".-One. Actual No. of Heads.-Ten. f 

Proce", -Crusbed sands on to spls!:Ih-boards supplying a FrutfS Vnnning Concentrator (I), residues and wnRtes W 
Borlase'g Buddie j sJimcs on to a second Borlasel ! BuddIe (cemented bottoms.) Impure tin ore through bydraulic 
cleaner llnd settling boxes. Clean tin. (b)_ 'Vastes. 

THE CLIFF COMPANY . 
lVater· wltuls.-Onc. Actual No. of Headl.-Five. (Provision made for other five hends.) 
Procets.-Crushed sands on the splash-boards to Cornil'h tyes to Cornish strakes, on to Borlase's BuddltlS; 

tb(>nce to automatic dead frames, hnnd.drefl..;ing ta.bles, and finally into to~ing tubs. Wastes-Clean tin. 

(a) (b) (C) (d) ahowing collection of coDcentrated ore." during the process. 

G. F. THUREAU, F.G.S. 
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TABLE showing different kinds of Machinery employed at Mount Heemshirk. 

Stoncbrcakcr .....•.............................. 

~:b%:~~~.~.~·.~·.~·.~~:~::·.:·.::::·.:::::::::::::: 
Water.,vhp,els ................................. . 
Heads of stampers ..........................•... 
AUlerican cla.. .. sifiers ......................... . 
Automatic jiggers (American) ........... . 
Frue's concentrators .......................... . 
BuddIes (rotating) .........•................. 
Slime tables ................................... . 

1 
2" 
2 
5 

66t 
61 

12 
2 

11 
9 

Lahyrinths............ ..... .............•.....•.. 16 
Settling boxes .....•.•.....•.•.............•... 15 
R ydraulic concentrators.......... ........... 2 
Tossing-tubs .................................... 4 
Gyrating-tub. ................................. 27 
Strukes ......................................... 12 
Tyes ............................................. 3 
Pyrarnidal boxes ... ............ ............ ... 4: 
Hand-buddIes............ ... ... ..... ............. 2 

• One ofthese steam-engines is used for pumping and winding-horizontal, with Cornish flue ooiler, &c. The other is used 
Cor driving a ten-head battery of stamps. 

tThe stamps are all arranged in five-head batteries, and as provision has been made for other ten headll additional, there 
would be eventually 8Cventy-five heads of stamps working in fifteen boxes 01' batteries. 

t To these six American classifiers, of double mpacity, two more, of Mr. LawiB'S invention, should be added j the former are 
&elf-actiog, and the latter are rotating tn cylindrical tanks, by means of belting from the main shafting. 
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WI1.LIAM THOMA! STRUTT, 
OOYBft.N1(ENT PRl;:(Tr;R, TA.SMANIA.. 

G. THUREAU, F.G.S . 
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