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REPORT OF THE SECRETARY OF MINES. 

-SIR, 
Office of Mines, Hobart, 21st July, 1890. 

-- I BAVB the honor to submit my Report upon the Mines Branch of the 
Department for the year -ending 30th June, 1890. --

Lands and Works 

. Appended "ill be fonnd :Reports. of the various Com~issione ... upon the state of the Mining Appe.di .... 
indnstry in the ']~ivisions nnder their cbarge. _ The Report of the Inspector of Mines, tbe Annual 
.Report of the Geillogical Snrveyor, Reports by the Geological Surveyor npon the Blne Tier Tin-
field, and on the siale of the Mining industry on the West Coast; Return of the operations of the 
Diamond. D1!ls! With Tahles shoWiu~ tbe yields of Gold, Tin, and Coal! .tbe number of persons 

-engaged ID -_mlDlDg; the number ot Leases and area of land held for IDlDlDg purposes; tbe net 
revenne paid to the Treasury from Mines; With the amount of Dividend TalC paid by Mining Com-
p.anies. _ ~ -

Althuugh it has been cUITently.held that durin~ the past year tbe Colony has suffered from Genera\ re­
-what is styled "a depression in mining," the facts whIch will be revealed in this Report will justify m",ks. 
the statement that sucb depression as has existed has been rather a depression in scrip-br<:>king and 
1lpec.u1ation than inth. legitimate industry of mining. Tru., there has been a falhng 'off in the 
qnantitiesof gold and tin won, and a consequent reductiou in dividends paid; but, as wiIlbe sbown 
hereafter, tbe reasons for this are of a temporary and explainable character only, and are ri'o evidence 

.-of any deeadence of the industry. . I 

The only discovery of present importance wbich bas beeu reported during tbe year is tbat of au 
allelfed enormous deposit of sily-er-bearing ore at Mount Dundas, a locality bearing about 7 miles 
N.E. of¥ounl Zeehan,on the West Coast of the Colony. This field at tbis moment is exciting a 
-large amount of attention, botb bere and in the neighbouring Colonies. So far, the roughness and 
inaccessibility of the country has precluded anything beyond assay tests. Other discoverie, of minor 
importaDc~ have .p~e_~ made in various parts of the Colony, !l0d"are steadily cie,-eloJ>ing. 

Compliance with tbe labour covenants of leases is a subject very frequently discussed in tbe public 
press, and the opinions expressed are as varied a8 tbey are numerous_ Whilst, admittedly, it is to the 
interest of tbe state and of tbe community that lhe earth's riches should be wrung from her as 
speedily as -possible, and that anything like systematic" sbepherding" should be discountenanced, a 
rigid enforcp.ment of the labour covenants would be disastrous in its effects. It would, in the 
unsettled parts of the Colony,-the West Coast, for instance,-force leaseholders either into a useless 
and _unwarranted waste _oLtbe capitaLat tbeir disposal, or tbe other alternative of surrendering -their 
claims: neitber of whicb is desirable from any point of view. I have, therefore, felt it to be my 
duty to advise tbat until reasonable facilities exist for the transport of machinery and the treatDlent 
or carriage of tbe mille products, every application for forfeiture shall be dealt with upon its llleJits; 
and unless it can be shown lhat the non-compliance is avoidable, no forfeiture shall be granted. 

A most encouraging sign of confidence in the mineral wealth of tbe Colony has recently beeu 
afforded by the purchase of a considerable number of mineral sections by English and other fureian 
companies and persons, which will lead to tbe expenditure of a large amount of outside capital iu 
?pening up the mines. The value to the Co1ony of this departnre cannot be over-estimated, and it 
IS most earnestly to be hoped that the mining community will, upon being satisfied of the bOlla ide. 
of foreign investors, be prepared to deal honestly and fairly with them. for by so doing they WIll be 
acting in tbeir own lruest mterest, aud be fostering the introduction of capital, without which their 
industry must languish. 

,. 
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Tbe yield of gold for the year has been 29,244 ounces, as against 42,003 ounces for the 
preceding year. The falling off has occurred mainly upon one goldfield, Beaconsfield, where, owing 
to inadequate pumping appliances, work in tbe lower levels has been greatly retarded. Improved 
machinery is about to be erected, and it is anticipated tbat a largely increased yield will be the 
result. A discovery which bid. fair to be of some importance has lately beeu made at Middleton's 
Creek, on the Pieman River, West Coast. 

The Nelv Golden Gate Mine at Mathinna continues to give excellent returns; and although 
only in its infancy, gives promise ofpermanancy and increased richness. 

The recently discovered field at Mount Dundas, before alluded to, is causing some excitement 
o.wing ~ its .alleged ricbness and ex.tent. So far, only .assay tests b~ve been m:<de, and being 
Sltuate 10 a Wild rougb country some time must elapse ere It Will be pOSSIble to submit any quantity 
of tbe ore to a furnace test. Some 16,000 acres. have been marked off for lease. A road is in 
course of construction, and settlement is in progress. 

At Mount Zeehan steady development is going on. Machinery has been erected upon several 
claims. Lodes are being proved, and all being made ready for a large output of ore so soon a, the 
railway now in course of cOllstruction shall be complete. Under great difficulties, and at large 
OO5t for transit, some tons of ore have been sent for treatment, with, in every ca."e, most satisfactory 
results. 

At the Heazlewood· aud Whyte River fields mucb work is being done, but until tbe road now 
in progress is completed no real test of the value of the mines here can be had. 

Tin. There has been a falling off of 713 tons as compared witb last year. This is attributable partly 
to the dryness of the late summer, partly to cessation of work owing to reorganisation of companies, 
and also to mnch of the shallow allnvial gronnd in lhe North-Eastern Division having been worked oat. 

Bismuth. 

Cement. 

The celebrated Bischoff District, our chief producer, bas yielded some 259 tons less ore this 
year than last. 

The large deposit of this metal at MOllnt Lyell is temporarily ullworked, owing to the difficulties 
of transport. 

An effort is being made to open up a deposit of this mineral at Mount Ramsay, distant SQme 
14 miles S.\V . of Mount Bischoff. Toe deposit was reported .npon some years ago by rrofessor 
Ulrich, and stated by him to be II a -discovery representing to my knowledge one of, if not the 
most, important and richest made of this rare metal in recent times." .-

.No new discoveries have been made during the year. The ·ontput of coal i. steadily 
increasing, the quantity raised during tbe past year being 40,970 ton$, or 6145 tons in excess of tbe 
previous year, and this in the face of the competition of Newcastle coal hrought hither by inter­
colonial steamers, and sold at the same, or even Jess price than the best native coal. 

It is · satisfactory to note that Tasmanian coal is finding an increased market in Victoria. The 
quantity exported during the year was· 8744 tons frow one mine only. 

A discovery which bids fair to be of very considerable commercial importance has been made 
at :r.raria hlaod. Tbe stone appears to be unlimited in quantity, very easily treated, and the 
cement manufactured therefrom to be of excellent quality. Steps are being taken to commence the 
manufacture upon a large scale. 

Division of tho For departmental convenience the Colony is divided into DistrictsJ as follows :-The Northern 
Colony. and Soutllern; cowprising the country on the right and left banks of the River Tamar as far west as 

the River Forlh, and on the east to the Scottsdale District, with such mineral country as there is in 
the southern portion of the Colony, and includes the gold-fields of-Beaconsfield, Lefroy. and Lisle. 
The North-Ea.tern District comprises the whole of the north-eastern country, including several 
important tin-fields, with the gold-field, of ~follnt Victoria and Waterhouse. The Eastern District 
comprises the eastern portion of the Colony, and includes the tin-mining centres at Ben Lomond 
Weltl lJOrongh, and Gould's Country, with the extensivp. conl-bearing_ country arollud Fingal and 
Seymoul', and the gold-fields at :M angana and Mathinna. Tbe Western District embraces the 
wide area of country extending fro III the. Ri\+er Forth northwarus, southwartls, and wesh-yaros to the 
sea; it iucludes the eelebrated tin wine:;; at l\lount Bischoff, an extensi"B area of tin-beariug country 
at Heemskirk, the silver-fields at :MOl!llt Zeehan and H eazlewow the gold-field at the Linda, and 
other. wore or less iUl}Jortant Tllinin~ centre::. 

Tlle IWlpcctor The report of this officer is anflf~xed. I much regret that the number of fatal accidents during 
Q[ Min c::J. the year has been larger than usual. 
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Thi. officer (w!,o al~o a.cts,as In.pector of Mines) :,~rived i~ the Colony .fr?~ New Zealand, The Goolog;. 
and entered upon bls dutle. 10 tieptember last. In addItion to hIS other work, It IS mtanded that be ealS"",eyor. 
shall form classes for tbe purpose of giving practical instruction in tecbnical matters relatin" to 
minin~,.in v.ario~s mining centre;;. A valuable :\.ollual Report, together with Reports upon

c 
the 

Blue her TlO FIeld, and upon the state of tbe MlIll1Jg Industry on the West Coast, by this officer 
will be found annexed. ' 

The staff of the offices at Hobart and Launceston has undergone no change. Departmental 
Staff. 

During the year 56 new companies have been registered. TheMming 
Companies 

Only one drill has been at work during tho year. It was employed for the greater part of the Act.. 

year in searching for the underlay of the celebrated Tasmauia Heef npon the Phamix Claim ~18~ond 
adjoining; and after a great struggle, owing to the e>:ceptionally difficult natnre of the country, was n . 
successful in findiug it. Tbe details of the bore will be found annexed. 

One company only-viz., the Moonlight- is utilising this vote. Work at their claim is slowly D.eI>-~nlring 
proceeding. Three companies-viz., the New Native Youtb at Lefroy, the Lefroy at Beaconsfield, Vot •. 
and tho '<Ve.t Cumberland at Heemskirk-whicb had each £ 1000 allotted, did not utilise tbe vote 
but allowed it to lapse. ' 

The experiment of voting a direct money aid to mining has not IIp-eu a success. In ]888 the Aid to Mining 
sum of £3000 was voted by "ar!iament. Of that sum £2800 was applied for, and £1900 allotted, Vote. 
but of this £1900 only £967 was _pent. Taking this and the lapsing of the Deep Sinkin". Vote 
as a clear indicatiou tbat tbose for whose benefit the · money was provided did not care f';;' it, no 
further vote bas been ineluded in the Estimates. 

Various canse.. have 'contributed to delav .the completion of this work. It is anticipated that it Mount Came­

wi1J be completed and banded over to tbe Boare abonnh. 21st of August next, and when in full ron w ...... 
operation will comprise ~3 mile:.; of ,main race and nine miles of branches, and will convey some 50 race. 
head. of water from tbe ·Mussel Roe River ·tbrou .. h and on to an extensive area of stanniferous 
country hitberto unworked for lack of water. 0 

The Mount Cameron"Watcr·race Board, consisting of the Secretary of Mine., the Inspector 
of Mine~;the Commissioner of the Division, and two Members appointed by the Government, will 
have control of the whole Race wben complete. Tbe middle section-namely, the J2 miles 
orio-inally purchased by tbe Government-came. under their control in January, 1888, and after 
undergoing some ex~nsive repairs sales of water commenced in August-of that year. From that date 
np to the 30th June last 839 heads of wa!er have beeu sold, yielding a ravenne of £644 12s. 3d., 
of which sum £155 13s, 3d. has been carried to credit of the Sinking Fund up to 31st December 
last. Sales. during·the past year have been greatly interfered with owing to extensive daniage done 
to the Race by an abnormally higb flood in November last; and, moreover, it is not to .1!e expected 
that much revenue conld have been derived frum this portion of tbe Race, as it pasSes · through 
barren country where t!Iere is tlO demand for water. When the whole work shall be completed it 
is anticipated tbat the Race will deliver 50 beads of water continuously; that tberewill be a full 
delllalld for it at a remunerative rate; and that the result will be a fair retom for the ontlay. The 
12 miles of Rac~ pnrch~d from the Company will, hOlVever, for some years be the weak link in 
the ehain;and must be expected to be a source of expense in repairs and renewals of Burning and 
weak !"pots. 

The Bt)ard have held four meetings during the year, and have made all arrangements neces­
sary for taking over and workiu"g the H.aee when complete. 

I have the honor to be, 
~ir, 

Your very obedient Servant, 

F . BELSTEAD, Secretary of J1fines. 
1 he Hon. Ihe ,l1iuister of Lands and Works. 

., -_ .. _ -- - -- - _. ------
REPORTS OF COMMISSIONERS. 

Mr. Commissioner Glover, in charge of this Division, repor~:- ~ozthern and 
Durin~ the past twel ve month:! the partial depression of mining prospects in one portion of the northern ~~~~ 

division, the Lerroy Gold-field, has heen more than counterbalanced bv the buoyancy and brighter prospects 
obtaining in otber portions. The two mine$ on the Golden Point line of reef at Letro}" which, after IOllg Lefroyol 
abanuonment, were resuscitated some two years ago with sufficient hopes of S\H.;ce.:ls to induce the re-t:rec:ion 
o!' ~aclliuery, ~ave agai~ lapserl in,to inact,ivity Wi~!.lOut un~eJ'goiIlg tiny aC,tllul pro.:::pecting .. On the )t ew 
};attve Youtb.line the pnnclpal mme, 't\'blCh, havlIlg att2med a Jeptb ot 8UO feet aud YIelded a large 
quantity of gold, subsided into inactivit.y fur ~evel'al yeats, uut wllich, two years ago, again became [be 
scene of active operations, i.s still undcrgoirlg exp!or.ttion at existing level:::, Lut a~ yet without .sUCC::5":. 
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On the New Chum line the two principal mines, which bad iD the past given ~lIch ~plenuiu yields of 
gold: and had more recently been amalgamated under one proprietary, but operation~ OIl which had tor the 
fRSt year been carried on in a desultory manner from want of capital, ha.e just been placed under a new 
organization, by an association of capital, to enable effectual mining to he prosecuted by the indi.!lpensable 
operation of deep-sinking, and hopes are again revived that this once prolific SOUl'ce of gold production 
will resume it..~ forme r ~itiolJ. The total yield from Lcfroy for the year was 762 ounce~. 

Here mining operations are proceeding with all energy and activit),-. The val'ious leased I!'ection::; 
boulluing the claims on the celebrated Tasmania reef are bein~ actively. prospected by the holders in the 
expectation of finding the continuation of the said reef in their re!lpective !lections. That on the nor.th. 
east is also, in addition to the ordinary mining, employing the Government diamond drill, No.1 , in bormg 
for the reef. On the contiguous section on the south, known as the" Phcenix," the ~ame drill has been 
successfully employed to intersect the Tasmania reef on it3 southerly" underlay," having fully accornpli~hed 
this object at a depth of 730 feet, proving not only the continuance of the reef at that depth, but its con­
tioued richness. The "development of a new mine at that spot bas been commenced. The work on one of 
the western sections succeeded in disr.overing a reef suppos~d to be a continuation of the desired one, and 
its development is proceedin~ v,·ith fair results; and on the otber leased sections to the westward tbe 
work of mining is still actively proceeding. The two original prodllctive mines on the Tasmania reef, 
now amalg'amated under· one Company, having attained a depth of 4aO feet, the constant difficulty of 
coping with the subterraneou$ water without adequate machinery has resulted in the exclusion of the 
miners from the lower and richer levels, e:'tcept at Tare i~tervals and for very short periods. To this 
circumstance is to be attributed the recent serious reduction in the yield of ~Jd from Beaconsfield. But as the 
.necessarv steps have at length been adopted to procure adequate pumping machinery from "England, as soon 

. as this shall be accomplished, the hitherto orn-tacle of water will be overcome, and the richness of the reef 
at those lower depths (as acmally _proved and visible) being equal to the richest obtained in .he past, 
the probability is manifest . that, with .the contributions 0'£ other mi:lcs which a~ in a fair way of' 
development, the gold production of Beaconsfield i. destined in the near future even to exceed its yield in 
tbe past. . Further, on this gold·field au alluvial enterpri.e remains to be noticed, which is likely to prove 
of importance, although situated on private property. Among the yarious expensive efforts which have 
been ,code by. certain capitalists in Sydney to prove the deep alluvial lead pre;iumed from geological con­
ditions and logical deductions to exist along the foot of the eastern slope of CabbageTi'ee Hill, a diamond 
dri!1 haa recently been employed for the purpose. This bore having passed througb some 15 feet of" wash," 
at a depth of 387 feet, is reported.o have· revealed very ricb prospects. If this sbould prove to ·be 0 bonii. 
fide discovery it will lead to a number of alluvial mines being established on the contiguous crOlYa land 
which occupies the line onward.. The total yield of gold from Beaconsfield for the past year was Ig,567 
onnces, value £71,362. 

On tbe Middlesex Plains Goldfield notbing worthy of mention has transpired, hut the work of pros­
pectin~ is being carried on upon geveral of the leased sections, some 20 men being employed tlrereon. 

On the alluvial goldfield of Lisle the number of diggers still keeps up to an aTerage of 50, ,,·ho make 
satisfactory .earnings, many of them working extended claims at a greater depth on the partially wQI·ked and 
abandoned ground; and the quantity of gold obt.1ined is, as nearly 3.-5 can be esrimared, about 1200 
ounces for the year. 

The mineral paint manufacturing industry at Ilfracombe, which ba.~ been fQr $ome time sllsp<'nded, 
will, I am· informed, be resumed on the arrival from England of a manager expert in the manufitcture, 
together with the proper appliances for carrying on the industry on a suBiciently large scale. 

DUling the past year coal was discovered about three miles N.E. fi'om George Town all prh'ate Jand, 
but nothing' in the way of development has been done. _-\.n as~ociation, however, has obtained a prospecting 
a~ea of 320 acres Qj' crown land adjoining for the purpose of boring fllr coal, bUi: nothing has yet been 
reported. 

No. I diamond drill ,va~ employed succes~ful1y, as before stated, by the Phll'nix Gold ~Iining Co. 
The details of the ·work are annexed , and it is at pref.ent operating for the East '1' :15rl1:101a Cn. l'It Beacons­
fi eld. No. 2 drill has uot been employed. 

2'11". Comlllissioner 0' Reilly writes thug as to the Divi.'5ion uncleI' his charge :-

Gold. 
U Since my last annual report there has not been any improvement in the condition of golt! miniug in this 

Monnt district. Operations, principally prospectitJg, have chiefly been confined to the )10unt \'-icforia loc~lit.Y , 
VictOria. where, on au avcr-.J.ge, about twenty men are employed . But a small quantity of quartz has bee ll crushed in 

connection with prospecting 'operations. . The yield of gold from a trial crushing on one of the claims was 
found to be very satisfactory, 37 tons of quartz having yielded 61 oz. I.l dwts. 

Waterhouse. "At \Yatel'house prospecting- operations have been resumed on two of the cJaims-viz., the Southern 
Cro!ls and the Gold and Pyrites Mining Coompanies, two men being employed on each claim pl·eparing 
quartz, &c. to be forwarded. to rictoria fol' treatment. 

Upper Cas· 
cdc and 
Ring8.l"oom a. 

A.verage number of men employed . . ... .... .. ... ... .... . ....... 24 
Quartz crwhed... ........ .. .. ............... .... .. .. .. .... .... .... .... 334 tons. 
Gold won .. . .. ..... . . . ....... . . .. . . .... . ..... . .... . .. .. _. .... ....... . 23i UUIl(.' e::o:. 

Till. 
" During the past year mining operations have not ueen ~o actively.tnrried on at die r; pper Ca:::carlc and 

Ringarooma localities as in fonner years. On an ,n'cr3g-e fifteen Europeans Dnd scnnt;·-fhe Clline~e 
miners have been employod, and aLout 100 tons of tin orC have been r.u$ed. 
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"Bllt little ha, been done towards prospecting .or developing the tin lode. in tbe Upper C .. cade locality. 
At Mount, MauMce one claim only is now being worked, b.r a party affive Chinese. 

"Since my la,st Report there baa been some depression felt in the state of mininlt in tbe Branxholm Branxbolm. 
District, caused in a large measure thro!1O'h the stoppage by the Arba Tin Mining Co. of mining operation~, 
and consequent discharge of a large number of European miners. It was alleged that the discontinuance of 
work was brought about principally by the floodin~ of. the mine by water pereolating from the adjoinin& 
mine held by the Ormuz Tin Mining Co., and which led to a disrute between these companies, now settlea 
by arbitration. I am informed that th~ working' of this mine wil soon be resumed, when it may reasonably 
IJe expected that, as in the past, large yields of tin ore will continue 'to be raised therefrom. At the Ormuz 
Co's. claim mining operations are carried on now by European labour, ~nd it is stated that the prospects of 
this mine at presenL appear more encouraging and hopeful through recent developments. 

"At the Bismarck. Tin Mining Co's. Claim three Europeans and tbirty~six Chinese miners are employed, 
who have raised during the past three months seventeen tons of tin ore. In the Ruby Flat and Branxholm 
Creek localities there are several small claims at work p~ducing: satisf~ctory returns. 

"The Ri~fl1lrooma Valley Tin Mining Co. are carrying on operations with much enterprise, and employ 
a large number of European miners. 

U At Brothers' HoItle considerable depression has been felt, brought about principally throu~h the Brothers' 
Brothers' Home No.1 Tin Mining' Co. having ceased to -carry on . mining operations, and consequent Home. 
discharge' of 114 European miners. This Company has lately. been re-fonned, and work is now resumed at 
the mine, ~o far, I- understand, with encouraging results, -notwithstanding the difficulties and expense 
incurred in raising the ore by underground mining . 

.. The large .number of men D8nally employed by tbe Briseis Tin Mining Co. bas been considerably 
reduced, the works carried on being principally of a preparstory character towards the opening of the mine 
and facilitating the raising of tin ore. The Xrusbka Brothers' Claim continues to produce satisfactory yields, 
and apparently will do 80 for years to .come. I 

.. Tbe Triangle and North Brothers' ,Home Co's. Claim is now .worked on tribute by twenty-three 
European miners, with every reasoilableproepectof-success . . 'Tbis is 'tbe most numero~s party of European 
tribntors in this district, and it is milch to ' be boped ihat their spirited enterprise and industry in entering 
on so large an undertaking ,rill be amply rewarded; Several of the small claim holders in tbe localities of 
Main Creek and Lower Cas~de River a~ actively e~gaged in mining operations, . and doing tairly well . 

"Steady and satisfactory p~S8 has'been made· in the working of the claims in the immediate vicinity l{Oorina. 
of 1'loorina, and the yields are looked upon as remunerative. 

. II The Pioneer Tin Mining Company's claim at Bradshaw's Creek is now worked on tribute by a party Bradihars. 
of thirty Chinese, with two Europeans, who have raised during the past three months Boout 20 tons of tin Creek -and 
ore. The prospects of this mine . are very goo(l- indeed, they s~em to imp~ve as the claim becomes more :;:r~Ord 
opened onto 

." :\lining in the Wyniford River locality ill carried on with a fair amount of vigour, and the-'.·yields, on 
the whole, are considered remunerative. The Argus Company's mine, formerly worked by "E~~pean. 
miners on wages, is now -wholly mined by 35 Chinese tributors, and the output of tin is look~d upon as 
satisfactory,-about 38 tons having been raised during the past three months. ' -

." The Garibaldi Tin M.ining CompaDY'~ claim continues to produce large yields of tin orer-the output 
of tin ore during the past twelve months being 261 tons, raised on tribute by a party of 50 Chine;". The 
prospects of this mine. appear very promising. Tbere are seyeral .s.mall claims.in tbis part of tbe District 
now being worked producing fairly remunerative returns, and, on the whole, the quantity of tin raised is 
~a tisfactory. 

" The e~tent of mining operations in this locality is very Iimited,-earried o~ principally by Chinese. Sooth Mount 
The Colossus Tin )'Iining Company have been working their claim for some time with European labour, Cameron. 
but the yield of tin has not been so larg-e as anticipated, and the cost of pumping the water from the 
Ringaroom8 River to supply the workings at the mine must form a considerable item in the working 
expenses of the claim. 

"~Iany of the claims in the :Mount Cameron District have suffered severely ~rough a heavy flood in Mount 
the early p:lrt 'of last Bummer, w"bich caused the bursting of dams and con!:equent loss of water conserved Cameron and 
for carr~'ing on mining operations. The stoppage also of the supply of w-ater from the Esk Company, Gladstone. 
caused by the damage their pumping plant received through the flood,. considerably retarded . mining 
operations during the early summer months, and caused thirty-four miners to cease mining for a period of 
over two months, during the time repairs to the aboye works were being effected. However, the dams 
were promptly repaired; a good .supply of water secured from the wimer rain$; and mining is now actively 
carried on with fair yields. 

,I As the completion of the Mount Cameron '" ater-race by the contractor for the Government is now 
looked fonvard to at an .early date, it may be reasonably expected that the large extent of tin-bearing lands 
jn its immediate vicinity will be extensively mined, and no doubt large returns of tin ore produced. The 
Chinese miners are already flocking in large number:!! to Gladstone, and will be customer.s to a considerable 
extent for the water supplied from the race. 

. U Tile total output of tin ore from the North~Eastern District for .the year ending 30th June, 1890, TiD Ore 
amounts to 1921 ton$ 14 cwt., as again$t 2216 tons 14 cwt. for the corresponding period of 1889,-tbere Ihippec.l. 

being a decrease on the former year's :!oupply of295 tOll!'. 
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The following return .how. the quantity .hipped in each year during past yea .. :-

BoobyaIIa. Bridp<>rl. TOT.u.. 
Tont. TODL Tons. 
994 888 1883 

1125 728 1854 
For year ending 30th June, 1887 ........ . 

" 30th June, 1888 ........ . 
" 30th June, 1889 ........ . 1133 1082 2216 
" 30th June, 1890 -....... . 1113 808 1921 

U I attribute the decrease of 295 tons in the past year in a great measure to the stoppage of mining by 
the Brothers' Home No.1 Tin Mining Co. and the Arba Tin Mining Co. Those claims were very large 
producers of tin, the former company having: raised during the year ending 30th June, 1889,313 tons of 
tin OTe, and for the month of July, 1889, (included in this year's returns), 40 tons; after which mining 
operations ceased. The outlet of these claims for forwarding tin to Launeeston was by Bridport or Scotts· 
dale, and it will be seen from the foregoing returns thnt the decrease in the quantity of tin fonvarded by 
Bridport or Scottsdale for the year a. compared with 1889 is 274 tons II cwt., while the decrea.e 
from Boobyalla for similar period is only 19 tons 19 cwt. 

Il J look forward with confidence to a large increase in the output of tin for the coming year as compared 
with the last. 

Mineral "During the past year the department has received and dealt with 79 mineral applications from this 
.\ppUcationa. district, embracing 1904 acres. Of the above, 63 applications, covering 1580 acres, 'vere made by Europeans, 

and 16 applications, covering 324 8Cre$, by Chinese. A considerdble proportion of the above embrace lands 
formerly held under lease but subsequently forfeited or cancelled. A very large extent also has been taken 
up by working miners. . 

Water Righu. __ "There have been 13-applications for water-rights, embracing 23-slniee-heads of water ; about 10 of the -
above being made by Europeans, inCluding 20 sluice .. heads, and three by Chinamen for six sluice-heade. 
Nearly all the avaiJable water within easy distunce of claims is now secured under water-rights. 

liumber of 
HiDers 
employed. 
General 
ObservaU:ma. 

. Eaitern 
Divi3lon. 

Alluvial Till 
Mining. 

Lode M ining. 

u. During the past yem: an average of 284 Europeans and 564 . 9.~Jn~se ~ miners were employed at 
the mmes. . . , ". . J-:;:"':". __ .. ;.!"_ '. . 

II Depression has been felt in connection witli"the ti~";mining industij-Jttth'is 'nistrict during the greater 
part of the last year, bot it appear!!_ to be of a tempomry character, and_mready there are apparent signs of 
Its passing away. The discharge ofalarge numberofEoropeanminers~_-iiip10yed by the Arha .ndBrotbers' 
Home No.1 Tin ~iDing Co~panies (before ' referred to), in all, I wOUld say about 174 men, was verY 
ma1erially felt, not alone in the reduced quantity of tin ore raised, but in' an especial manner by the store .. 
keepers and other: pe180ns engaged in trnde in this Dis~c<t, and consequen_t cause of complaint by them of 
the «dulness of the times." There is no doubt that the gradual absorption'bv the taking on tribaie working 
by Chinese miners, of several uf the principal large-yielding- mines of the bistrict, such as thA H Argas," 
"Garibaldi," and" Pioneer," &c., upon which European labour oould ~ifly compete with Chinese, has 
much to do with the complaints referred to of tradespeople in those localities of the U dulness of the times," 
as it may also with merchants in Launceston, so far as their trade in this District is concerned, for it practi. 
cally means a large withdrawal of cnstolQ from European traders and a con~ntration thereof with Chinese 
dealers. A. the Chinese but seldom deal "ith Europeans &0 long as ~~y can be suP-Plied by tl,eir own 
people with the ar~cle8 they may require, consequently the trade of this D#,i.ng district, it t~e present system 
continues of employing Chinese labour on tribute, will gradually, in a "Y~ry large measll;re, pass from the 
European dealenJ and mercbants to the Chinese storekeepen, &c. The System hitherto adopted by mining 
comRflnies working of wOI'king their claims by European day labour is now gradually passing away 
and d:ifting' into working such by mine~ on tribute, and it is gratifying to observe tbat European miners 
are. becoming ulive.to the fact that if they are at all to hold their ·position in tbill district they must combine 
together and work on tribute also. There are DOW several claims worked by Europeans on tribute, and, so 
£Ir as I can learn, all are doing £Iirly well, and I look forward to a much larger .number of European miners 
being employed on tribute during the coming year. . 

U There is a large quantity of land in this district held by !easeholders or wining companies on which no 
work it'; being done. It is stated that the West Coast mineral country has drawn a considerable amount of 
capital that might otherwifile haTe been invested in this district. Some experienced prospectorll belonging to 
this district who have been absent during the greater part of last year on tbe West Voast have now returned, 
and I am informed they will again follow their fimner pursuits in this district. 

"On the whole, I do not observe any rrrounds in the present state 0: mining in this district for causing 
me to depart from the favourable opinion fhave hitherto expre,:l;sea in former reports as to i1s progress ana 
permanency for a considerable time. . 

Mr. Commissioner Dawson reports as to his Division :-

"The yieIcl of tin from the alluvial does not vary much. About the same number of men are employed, 
and the rate of wages continues from 6s. 6d. to 8s. 4d. per day. There is: a lar,ge area of tin.bearing ground 
about 6 miles from St. Helen's that will shortly be tested by the St. Helen's Tin ~Iining Company, who 
are pushing OD their works. The intake of their water·race is from the George's River. The race is DOW 

surveyed, and will be about 14 miles in length. I am informed that the Company intend to test their 
~round with water from the Clio Race, which is about seven miles long, before cUlting their race from the 
George's River. It is to be hoped that tbis company will meet with the success it deserves, for the 
thorough business way that they are going to work. 

U The Full Moon Company at the Blue Tier, and the Anchor Company neal' the Junction, are the onl1 
Companies that may be said to be engaged in developing their lodes. The former company have erected 
'Huntingdon's Mill and Giant Rock Breakcl',' to::tether with Frue's Vanners. 1854 tons of stone have 
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been treated for 23 tons 1 cwt. of tin ore. The boiler power does not seem nearly sufficient for extensive 
operations. The engine is only 12-horse power. 

"The Anchor Company, I am informed, intend to adopt a portion of the Huntingdon machinery, but Lode If'udng. 
intend to use their own stampers for crushing. With their magnificent water-power, this Company's 
pr(l~pects promise success. Lode-miners are looking forward with (Treat interest to this new development 
in lode-mining. 0 

U There is a good deal of preparatory work being done in this neighbourhood. and the prospect~ are Ben Lomond. 
eDcoura~ing. The existence of valuable tin lodes in that locality i~ undoubted, and only capital and energy 
are required to develop them 

H This industry is now almost confined to Mathinna; but, with the exception of tbe New Golden Gate G91d Mining. 
Company, not -much is being done. The value of gold raised from this mine during the past year has Deen 
£14,955. A considerable .mount oflegitim.te prospecting is being done both in the vicinity of Mathinna 
and ?wfangana. 

"The winding-up of the Company at the Scamander, whose operations were cqnfined to mining on Silver Mining. 
Mr. Steele's private pJ'Operty, brings this industry at present to a close in this District. 

., The 1\1:ount Nicholas and Cornwall Mines have now fairly settled down to steady ·work. The yield Coal Mining. 
of coal for the past year was 35,872 tons. 

"In conclusion, I do not think that I am too sanguine in saying that the mining interest in t.bis 
District is in a healthy condition. 

"Although the finds of tin ore have not been large, !?till we have large areas of gronnd that will pay as 
soon as n good supply of water is obtained from the George River. The operations of the St. Helen's Tin 
Mining Company will soon be able to prove this. Should the Company have more water than they 
require, no dOllbt they will be able to satIsfactorily dispose of their surplus to holder~ of sections in the 
vicinity of the Company's ground." 

North-Weatem The Regist.rar resident at Waratah reports :-

"A fair amount of prospecting bas been done in this Division during the year, at the 
River, Long Plains; Bnd elsewhere the results have not been ~mportant so far. , 

R 
. Division. 

O'~"Y Gold. 

"At the Paradise River a good find has recently been reported, and a conoiderable quantity of gold 
obtained." . 

U At Specimen Reef work is going on in a desultory manner, owing chiefly to deficiency of water. 
"The Whyte River District is being well prospected, and the reports therefrom are highly encouraging: Silver. 

all the claims are in full work in that neighbourhood. At the Heazlewood also a fair amount of work is 
being done. The want of a road is the great obstacle in the way of progress in this direction; so £:-oon as the 
road now in course of construction is complete, better things may be lookecl for. 

"The scarcity of water has seriously diminished the output of tin at Bischoff. Th. Stanhope Tin. 
Company have stopped working and discharged all hands, whieh has thrown 47 men out of employment. 
It is contemplated to erect machinery on the North YaUey side, and to work the mine from that side. 

" Operations have commenced to work the deposit of this ore at Mount Ramsay. Little has been done BimwtlL 
at present, but it is expected tbat early arrangements will be made to develop the ",ine. 

" On the whole, I tbink the mining industry in ·tbis Division is in a very healthy state. 

Western Mr. Commissioner Fowell in cbarge of this Di.ision writes :-

" I can with confidence state tbat the mining industry has steadily progressed during the pa~t 
months. The Zeeban field bears evidence of active work .nd steady development. 

12 ,"!ining Divi· 
",on. 

II MOUDt Dundas is the scene of considerable excitement, and gives promise of great value and ex;;ont. 
Already some 16,000 acres have been marked off under application for lease, and upon some of tbe sec..tions 
a considerable amount of work bas been done. The broken nature of the countrv will enable most of the 
lodes to be worked by adits, thus avoiding tbe heavy expense of pumping an~ w{nding machinery. This 
:field is Borne 5 miles north-east of Zeehan. The road bas been partially cleared and has a gocdgrade, but, as 
yet, is otherwise in a state of nature, and in a terrible condition for travelling and for the conveyance (of such 
1o01s and necessaries as are required by those on the field. 

"Some little tin-mining is being done in the vicinity of ~1t. Agnew and Heemskirk, with a fair 
amount of success, but the exceptiona[ dryness of the season has materially interfered with the output of ore. 

"I regret to report the closing of the workings at the King Hiver, the Princess and the 1\facquarie 
Company's mine"s; after a considerable amount of prospecting and outlay, their working bas, unfortunately, 
proved unre"mimerative. Some further prospecting- and testing is in progress at the Princess Extended. At 
the Madam Howard, at Howard's Plains, lhe work of development is steadily and satisfactorily going OD. 

At 1tft. Lyell tbere has been a change of management, and with it a change in operations: it iii early yet 
~ speak as to the result. At the Linda fail' work is being' done. The inadequate!:tuppl: of water has 
unpeded operations here and in various otber localities from whieh alluvial gold. is Leing won fairly 
successfully. 

"The copper deposits wllich were being worked with such promise last year " have been temporarily 
abandoned, pending a reformation of the Company, and the acquisitiofl of the nec~sar~' capital to enable 
work to be resumed. It is sati~factory to Dote that the Railway cOHstructiou is proceeding rapidly. Until 
this work is completed and n:eans thereby afforded for the tl'clllsport of Dlachiuery to, and ore trom, the 
fields at Zeehan and Dunda..::, no very large amount of development can be expected in those localitit'~ j iu 
the meantime there is an e..-iueuce among claiI\1holdcr5 of active p,'eparuti<:ms, so thnt when rclilw3Y 
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facilities are afforded they may be ready to avail themselves thereof. Speaking generally, I think tbat 
pr:sen~ ~p.pearances afford ever~~ reasonable .prospect of g'Teat activity and progress in the mining intereBt in 
th18 DITlSIOn of the Colony durIng the ensumg year. . 

ANNUAL REPORT OF THE INSPECTOR OF MINES FOR THE YEARS 1890-90. 

SIR, 
In"p'ctor <if Mines Office, Launceston, 30th June, 1890. 

I HAVE the honor to submit to vou my report of the work of this Office since I entered upon its 
duties in September, 1889. . 

Accidents in Mines.-Twenty-four I,erson::. were killed 01' injured in the mines of the Colony during 
1889. The number of fatal accidents was, unfortunately, larger than usual, eight lives baving been lost; 
of the Don-fatal ones, eight were of a serious character and eight. of less consequence. Twelve ' pet'$oDs 
were hurt by falls of rock or earth, three h)' falls of timber, two by being struck by trucks, one by falling 
'[""Om a ladder, one by falling from a cage, one by falling down a winze, one by entering an old shaft full 
of foul air, one b,.. an explosion, one b\" beinO" jammed between the bucket and the side of the shaft, nnd one 
by .falling through a hole cut in th"e en::;~e~house floor for effecting repairs. In most of .these cases the 
mjured men themselves were the only persons to whom any b1ame could be attributed for the areidents, 
no neglil!"ence bei~g ~ho,vn on the part of the management of the mines. Many mining accidents ~re every 
year due to the mdifFerence to danger of the miners, who are rather apt to run unnecessary nsks than 
take due precaotions. . ' . 

. , -., J'_ .. ". 

During- the year 1890 there ha\'e I,een reported up to date .even accidents, one of which was fatal, a 
man be~ng killed by the fall of a derrick. None of the other accidents resulted in serious injury, and three 
of them were quite trivial. The causes of tbe accidents were a. follows :-(1) fall of earth, (2) faIl of 
oerrick' (as above), (3) fall of piece of timber, (4) being caught between cage and opening set through 
getting on to cage in motion, (5) being lowered suddenly on to catches in co"ae, (6), being caught and 
carried round by engine shaft, (7) getting canght in a fly-wheel. .' 

Surtey. <if the Underground TVorltings of bfinl'~.-The clause in" The Regulation of Mines Act" 
which requires that annuaI.urvey. of underwound workings .hould be made has been obeyed hitherto in 
rather a perfunctory manner by mineowners, the valne of the information . given by them being greatly 
deteriorated by want of accuracy in furnishing details. Steps have been taken this year to bave these 
'snrveys more thoroughly done, and in future this very necess'arv regulation will be strictly enforced. There 
is an amount of opposition on the part of .mineowners to the carrying out of this portion of the Act that 
does not speak w~I for their state of enlightenment, as nothing is more useful for the proper working of a 
mine than an accurate 6urvey orit. . 

State Of Mine lVorkillgs.-A l;'t of the mines vi,ited by me up to date is given in Appendix .A 
attached hereto. II-have pleasure in Fo8vinO' that, ill most in8tances, the state of the workings was sahs­

.fo.ctory 8S regards. .. the safety of the workm~n, every 'reasonable care being taken to. prevent accidents. In 
four instances only did. I feel called upon to direct that greater prc<.1lution8 should be ta:keD. In one 
instance also I ha"\"e had to animadvert upon the unreasonably and unnecessarily dirty state of the 
workings, which -n-as such as to cause discomfort to the workmen. Mine managers should recoUect that 
it is enonomical to make their men as comfol'table as possible, as they then work better and more willingly. 

The requiremenls "of "The ReCTulation of Mines Act'" are carried out satis1h.ctorily in all the more 
important mines visited. :\!ore frequent testing of the I:lafety cages and safety hooks is desirable. Frequent 
o-reruauling of these app1iances is necesst:ry to ensure their proper working. 

I have, &c. 

. Tlle Secretary <if JlJines, Hobart. 
A. MONTGOMERY, In,'pec(or of il'Iines . 
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APPENDIX A. 

LIST of lWin ... visited by the Inspector of Minesfrom 6th September, 1890, to 30th June, It:l90. 

Name ot Mine. District. Date ot VlJir. 

---·----------1-------1--------

Tasma.nia. ............ . ... . .. ....... ......................... .. ". BeacoDsfield 

Union .............•.•••..... ...•.•..............••......... . . ..... .. 
Lattah ......... ....•.•.•... . ..•.........•...•........•............... 
M'Gough and yOung'8 ...........•. ~ .....................•....•. 
Full Moon El:tended .......... ... ... ... . .... ....... . •....... . . 
Giant ......................... . .. . . ..... •. .. ...... .. ... . ..... .••... 
Full Moon .............. .. . .. . .. ... . .... ............ ... .•......... , 

~~Tfet~n::::::: : : :: ::::::::::: ::::::::::::::::::::: :: ::: :::::: ::: 
Crowther's ....................•..................... . .•...... , .... . 
Ethel ........................................... ... .... ............. . 
Anchor .. ... . ........... : .............. . .. .... . •• ..... .. ......... . . 
Red Hilla .......... .............. .. .. ... ... ... ..... .. ............ . 
Dorset ... .. ........ . .... .... .•.••. ... . ...... .. ... . ... ................ 
Moonlight ..... .... .... ... ............. . .. . ...... ................. . 

Mangana 
Blue Tier 

Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 

WeJdborough 
Wyniford 
Beaconsfield 

Little Wonder .............. _.................................... Ditto 
New Golden Point ............................................. Lerror 
New Native Youth ................. .. . .. .. ... . ...... . . . .. .. .. . . DItto 
West New' Chum ..... .... ....... .. ...... .... .. ~.. .. ....... ...... Ditto 
Unity ........ ~.. ............... ............... ...... ..... .... ...... . Ditto 

. West Tasmania. .. ....... 0... ....... .................. ............ Beaconsfield 
Olive Branch ........ . -...................... . .. ........ .. ... ....... Ditto 
East Tasmania ............................ .................. . ~ ... Ditto 
Bonanza .. .... .... .... .. .... .. ............... .. ... .. ................ Ditto 
I.eviathan ...................... .. ..... ... .......... .. .. .... . ,. '0, Ditto 
~mopolitan. ......... ....•.....•....... .•............. .•. . .•• .... Ditto 
Mouut Lyell ................................................. ..... Mount Lyell 
LiDdll. . ... ... .. ... ..... .............................................. Ditto 
Carlson's....... ................ ....... ... ..................... ...... Ditto 

. ". Delaney's· ................................................... .... .. Ditto 
Madam Howard ....... .. ....... ........ .... ...... .......... ..... Howard Plain. 
Princess ..................... ........... ...... ...... ...... .......... Princess River 
Silver Qneen ....................................... ............... Mount Zeehan 
Montana .............................. ......................... .. .. Ditto 

~ent ....... . .. ..... ... . ........ .. ....... .......... ... ........... Ditto 
, D' struy s ......................................................... ltto 

Silver Queen Extended ...... .... ............. ... .... . ... .... . . Ditto 
Mount Zeehan .......... :....................... ................. Ditto 
J llDCtiOD .... . ...... .. ... . . .. . ...... .. .... .. ................. .... , ••• Ditto 
Evans' .... ... ...... ...... . .. .. .. ... .. ............... ...... ... ... ...... Ditto 
Silver Crown ..... :................................................ Ditto 
Western .:..... ...... ... ...................................... ..... . Ditto 
Silver Due ...................................................... Ditto 
Tasmanian Silver-Lead ...... ... .................. ....... .. .. . Ditto 

. Grubb's .ditto ............... -. ~ ........ ~.. .... . ..... . .... .. ...... ... Ditto 
Comstock ...... .. .. .. ........ .... ........................ ... .... .. Ditto 
Silver King .................... . ............................ ...... Ditto 

~U;: ~~ll.:::::""::.::::::.::: :::: :::: ::: :::::::::: ::: ::::::::::::: E~~~~ 
Webstf!r and Bennett's ........................... ~ .............. blount Dundas 
Mellor's ..................... ...... .......................... . ....•• Ditto 
DaTis and l.ambie's ........... .. ....... .. .. ........ . ............ Ditto 
Specimen Reef ......................... . ....................... .. Hall's Creek 
C;tstrav River ..... .... ..... ............ . ............. .. .... .. ... Heazle,vood 
South Heazlewood .... .. ......................... .. ............ ! Ditto 
Heazle,voocl ........ . ... ..... .... .. ........... ..... .... ... ........ Ditto 
Hf>tlzlewood El:tended ........................... ..... . ...... . .. Ditto 
Whyte River .................. .... ...... .. ... .... ..... ............ Ditto 
Bell's Reward .... ... .. .. .. ...................................... ·Ditto 
Godkin's Extended ..... ....... ..... ...... ....... .. ... . ......... Ditto 
Godkin's. .............................. ............. . .. . ...... ...... Ditto 
MOuDt Bischofi' ..... ............ ... ............... . .. .. ........... \Va·ratah 

~~~:i~~.~ .. ::::::::::::":::::: ::: .. ::: :::::: ::::::::::::::: :::::::::::: Der~~ tto 
New Brothers' Home Xo. 1 ....................... ...... ... . Ditto 
Kl'u., hka's Brothers' Home ......... ................ .. . ... .. ... Ditto 
Triangle :inc! ~ orth Brothers' Home.. . . .. .......... .. ...... Ditto 

1619/89-22/1j90-
23,2~,28/I/90. 

10/10/89. 
J 7/10/89-25/10/89. 
18/10/89. 
19/10/89. 
22/10/89. 
19/10/89-21/10/89. 
22/10/89. 
23110/89. 
23/10/89. 
24/10/89. 
25/10/89. 
3O/10/~9. 
31/10/89. 
14/11/89-30/1/9O-<l/2/90 

18/4/90. 
14/11/89-29/1/90. 
3/1/90. 
3/1/90-4/1/90. 
4/1/90_ 
4/1/90. 
28/1/90. 

'4,2/90. 
4/2f90. 
12/2/90. 
12/2/90. 
14/2/90. 
7/3/90. 
7/3/90. 
7/3/90 • 
7/3190. 
8/3/90. 
9/3/90. 
11/3/90. 
11/3/90-13/3/90. 
1113190. 
12/3190. 
1213/90. 
IS/3j90. 
13/3/90. 
13/3/90. 
13/3/90. 
13/3/90. 
14/3/90. 
14/3/90. 
12/3/90 . 
Ht3j90. 
15/3/90. 
15/3/90. 
16/3/90. 
1713190. 
ISIS/90. 

11~IS/90. 
23;3/90. 
25/3;90. 
25;3190. 
25/3/90. 
2613190. 
26/3i90. 
26/3/90-27/3/90-5/6/90. 
27/3/90. 
27/3/90-4/6190-,';/6/90. 
28i3190-29j3!90. 
"9 /3190 
i916/90: 
19/6/90. 
19i6/90. 
:"!O!6/9tJ. 

1 
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ANNUAL REPORT OF THE GEOLOGICAL SURYEYOH, 1889-1890. 

SIR, 
I BAVE the honor to report to you 

September, 1889. 

Geological Surveyor's Office, Launreston, 30th Junp., 1890. 

on the work of this office since my taking charge of it in 

Reports.-Reports have been ronde to :'t°ou on the Blue Tier Tin-field, on the coal foutJd at ]\like 
Hcwc's Marsh, on the black marble of the Gordon River, and on the state of the mining industry on the 
West Coast of the colony j also a special report on the Godkin silver mine, 'Vhyte River. These reports 
have dealt with the economic rather than the purely geological aspects of the subjects treated of. 

Technical Cla.ssa iu JJlining Centl'c.f.-This subject has had much attention from me. The reasons for 
the establishment of classes in which miners and prospectors might improve their knowledge of minerals, 
and their modes of occurrence and metallurgical treatment, are numerous and cogent. It is indubitable 
that valuable ores have been over and over again passed by by prospectors ignorant of their value i whilst 
the opposite errol', of mistaking' useless fo~ valuable minerals, has often been the cause of 10S$ to the country 
through the 1053 of time and discouragement of the finders. Again, much loss is liable to occur in opellin~ 
up and developin~ mines from mistakes which quite an elementary acquaintance with geological rules would 
render impossible. And, when the mines are in workin~ order lmd producing ore, the prepara~ion of this 
for the market requires an amount of knowledge that unfortunately is often wanting. \Vhm mny appear to 
be quite a slight erro:r or oversight in the amalgamation o( gold quartz, for example, m~y make all the 
difference between profit and loss to the owner::!. The consequences of ignorance, in short, in all mining 
operations are liable to be incalculably disastrous. That the little instruction that can be gi\'en in such 
classes as are proposed can do much to prevent the evil consequences of i$!nurance is mare than can be 
bopp,d for; but jf it resulted in one good new find in a year that would otherwhCle haye been mi~sed, or 
prevented one ~erious mistake, the benefit would immensely exceed the expen-&e. Thh~ should be remembered 
In all discussion~ as to the practical utility of such classe!l. It is in the nature of things that while the 
expense is in e,idence, the. return for it, though great ancl real, may not be apparent. 

Now, what is it practicable to do in -thiR matler to ensure the wisbed·for advantage to the mining 
industry? To produce immediate benefit instruction must be given to the ruen actually engaged in 
prospecting and mining. The establishment ofa School of Mines in a town does Dot help these much, for 
very rew are able to leave their work and go to it to study. The pupils of any School of Mines situated 
outside of a busy mining di$trict are almost necessarily young men and lads who have time to devote to it. 
It most be some years before these can get such a standing amo!lg mining people and in mining' 't'ork as to 
make their influence felt, Though the thorough traini"ng that is given in a good School of l\liu~ is of the 
greatest service to :he mining indusi.ry in the long run, and is indeed indispensable to provide for the 
gradnal replacemcnt.ofourpresent mine managers by a class.ofmen ",·bo will possess scientific in addition 
to practical kno"trledgeJ yet something should also be done to give present help to those whose struggle for 
daily bread in the mines prevents them from going to a central·school. If we had a large town situated in 
the centre of a great number of mines the establi.~hment in it of a School of l\fines would. meet the difIicuity, 
as lVorking men desirous of attendin!! it would be able to get work in the neighbourhood . . But none of our 
mining towns are yet sufficiently adi.mcecl to have a claim to be the seat of a ~olonial School of Mines 
that would counterbalance the many obr-ious advantages of having it in Launceston or Hobart. If Mouut 
Zeehan nDu MouDt Dundas fulfil thdr present promis~1 their district would undoubtedly be the proper one 
for the school. 

The scheme that seems to me most practicable in present circumstances is, first, to est3blish in 
Launces~n cla.5se~Jor the study of Geology, :rtIinel'alog"Y, and Assaying, ~\'hich migh.t fo:m the ~ucleu~ 
round ~'hlC:,h a School of Mines D1i~!!t n row; and, secondly, to encourage the fOl'DlaLIOJl m the different 
mining centres of aRsociations of miner; for the purpose of study and mutoal instl'ul"tion in suhjectd b.earinO' 
on their calling. I should be able to .~i,e fairly regular a.ttentioD to the first of the:.;e, and to pay occllsional. 
visits to e&ch of the outlyinO' ceutre~: I llave submitted to you a list of o.pparatu5 and. chemic:al:i requireu 
for a series orlectores and cl;sses Oll these lines. It lViII, however, be necessary 1:01' e2ch association to 
provide it~elfwith a few appliances; o~d. llS these nre not easily obtainable, I ,,·oulli recotlune[1d that a 
supply be imported by the Government and sold to them at cost pricc, or gi·ren as subsidy on local 
subscriptions. . . 

As collections of typical miner..:.h ::rre nwst useful and necessary for such classcs, I advertised for some 
time in the LauncesUln newspapel'~ a~i;:ing- for dona tions of min~ral specimens for them ; bat I 3m sorry to 
say my reqne·,t v-:as very poorly respo:-;d('tl to. Mr: H. "\-V. F. Kayser, of \VaT"cltuh, l\1r. F. D. Stephe£J.s, of 
Lefroy, Mr. Blackman, ofBencon~H.:-!j, and l\fr. Commis~ioner Fon-ell have been g'ood enough to send 
collections. ; and ~Ir. 'V. F. Pettfru b.:, kindly offered the use of hi::, fine cabinets to the cl;)sses to .be held 
in Launceston. The Committee of' t~ : e LUlliceston ~Mechanics' In~titute ha",e abo offered the use of the 
Museum collections and ofa room. J hose had many inquiries from intending students us to when the 
claE=ses werc to begin, and much tlis~' ~);J;)!Ili:ment hus been expressed at the delay that lIas taken place. I 
ought not to omit to mention, as shO·.\· II:;': dJC ),eadiness of the miniug' popula tioll to seize upon opportunities 
oj'getting instruction, that, ow!ng- to ~hc erler!.!y :md enthusiasm of)lr. 'V. A. Curins, au association was 
got together at Derby. Owing to se ... eral pl'o~:ineilt members of it leaving the district it has not of late 
been so success-ful as at first, but a. fair measure of success has attended the experiment, and I have nO 
doubt that if.it were Letter supplied \"" .. ilh minerals amI apparatno;:, and had occasional help from myself or a 
Government Instructor, that it wouie 5;;'Cll be ill a flourishing condition. 

Geological S/(}'1'·('H~t.-I r('.!!J'et lb.-.r I Imve not been able to complete my geological survey of 
Denconsfield in time for this repol't . The iJoriurr opcl-lItions now ill prowess there ure, howevel'1 of such 
importance for a propel" knowlcJgc of tn t! ~:·eol;:lg.ic;.l structure of the Jistrict th::t the report i~ much better 
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to be d~I~.ved pendi~!! their completi?D .. The .main object of this survey :vas to det?rmine tlS fur as possible 
the posltlon of the dlfi'el'cnt bed~ of silurian grIts, sand::;toues, slate~, and hmestones In which the auriferous 
reefs occur, 80 that. it might be pO$Sible to lOcate the mine-I:! in the beds which have proved to be most 
f."vouraLlc for goold" The shoots of gold in the Tasmania 1\1 ine. dip ver)' much the same as the beds of tbe 
coun try rock enc]oslDg the reef. The beds rif sandstone ha vc hitherto proved the most favoura hie country 
for gold in this mine,-the grits and slates havinn- been very barren. As it ha~ been repeatedly found on 
nnmerous goldfield.$- that the auriferous charactet of a reef is generally dependent on the nature of the 
CouDtT)-' rock trave~ed, the utility of determining the l'clative po~itions of proved favournhle and unfavourable 
country rock i~ unquestionablc. I am DOt very sang-ntne of univing at very tnng-ible results from my 
examination of the district so far as it. has gone, but it will afford a bDSis fOI" future o~:lel'vation~ that may 
show better re~l1lt::. A g'r~at deal of useful information gathered in past :'ears by mean.~ of bore$- and shafts 
has been lo::t or become unreliable for want of being recorded; and I wish to prevent this being the case in 
future. Geological surveys should be made of all onr principal mining districts, embodying all that is at 
presenL known as to their structure. As work progresses these may be amplifie~ anti rendered increasingly 
useful. The Ring-arooma District ~ems to me one most likely to be benefited by a somewhat elaborate 
geolo~ical :o;urvey. as the tracing of the old rivel' 8:'stems now buried under basalt woulJ result. in a great 
exten:;ion of mining operations. 

BeaC01M.field ,Jfining.-In the course of my stny in Beaconsfield, while making the geological survey 
of it, I had opportunities of nsiting the working-s of the mines fl'equently, ... ml a few ob:se:'\·aticns on the 
t:-tate of mining there may Dot be ont of place. The Tasmania mine still contiiln.e~ to prorluce golden stone, 
and to pay dividends to its fortnuate sharebolder~. Thel'e ha:: been a gl'eat deal of trouble found in keep­
ing down the water with the present pnmping machinery, and the ~ooner the powerflll ne·w pump:! that have 
been ordered are at work the better it will be for the mine. The qU:HIZ for the batter), now comes mostly 
from the deep le"'fels, and it is more tban time that a new level should be opened out, fifty or 011e hundred 
feet belo"t\- the pre...~nt }o"'est Olle, in order that constant supplies of quartz ma)-· be obtai1)ed. The success 
of tbe boring with the diamond drill on the Phtenix Company's groutid, proving tbat the reef li\"es down 
and carrie:il gold below 700 feet. ouaht to induce the 1.'asmania Company to lose no time in l"inking deeper • 

. This work hall, in met, beeD delay~ much too long, amI the difficulties the Company al'e now experiencing 
are simply the result uf not keeping the development of new ground sufficiently ahead of the e::ploitation. 
The West Tasmania mine bas l.tely produced some good quartz from the upper 1 •• e4 of tbe :\ioonlight 
.reef. . From the E-!lme reeftbe Moonlight and Little \Vonder Companies formerly got gold in the upper 
levels al:5-o, but found it get poor as tbey went deeper. Both these lrest-mentioned Companies are ~I ill pros­
pecting for payable stone, ·without much success. The ('vent of the year at Bea.con8field hr.s been the 
strikiug of the Tasmania reef at 700 feet. by the Phcenix Company's diamond drill hore. ThE'< Company 
are now having their old shaft enlar:::ed, and are said to intend to ~ink down to 850 or 1000 feet and then 
drive for tbe reef. There is the serions difficulty in the ll""ay of their doing this that theywilll:a\'e to pnmp 
all the water now rai$ed by the Tasmania Company as ~oon as they get below the h\'e! of die latter's 
workings. \Vhile the diamond drin was at work it was found impo$$ible to keep the hole full of v;ater, as 
it got away at once through tbe porons rock into the TMrnania mine. Thi;$ proles ao\'": ver.\' ea$ily water 
passe!' through thi.:5 rock. Even if, however, the wall of rock between tbe Phrenix shaft unl the T.a:;mania 
workinb'"S should a~il to confine a great part of the water to the latter, it would DO:: do EO \~. hC!:Tl the reef 
was reached, tmd the water would,then be'sure to get down frcel~" and the more tLe l"eefw<.;.~ \·,"v},ked. tile more 
easily it would get uown . TLe Phcenix.and Tasmania Companies ought! tor mutual <:d'\":Hlt:::~C, to C0!11C to 
an arran~emellt for sharing the coSt ofpnmping to 1000 or ]200 feet. If they would oniy tI1Tange. to com­
bine, hoth proper'tie:, could be worked with advantage from the Ta$mania new main $Jmfr. 

The ust 'fa::;mania Company have been trying to find the eastern conlinuation of the TiJ;sm;.J.n i;\ reef, 
first by sinking a shaft and driving from it, and latwl·ly b~' borin~ with the diamo!"II.l drill. A~ yet they 
hu\'e met ll""ith no S:lccesg. Owing- to the distallce from any known p21't of the rl.!ef ::.t ,dl il:!: it i ~ nfcestnl'Y 
to bore, itis quite likely that several bore-holes may have to be put down before the l'Hf is fvund. The 
most obdous and satisf<lctory way ofprovin.t!" the eastern extension of the reef is to .:lri--rc nlGll~· it from the 
most easterly workings in the Tasmania mine. From the::;e to the eastcrn ooundal'Y Ofi:.c Ta ::: i.:l~I! : :~: Co.'s 
ground is a distanc(; of about 950 feet. For their own sake, not to :-penk of their neighbut:rs. tb·; Tli~mania 
Company ought to pro'fe this long extent of untried ground. 'Yhile the mine is pr.,) .. ~pt:roLC~ ~na. jJaying­
diviuends is the proper time for doing dead work in prospecting. 

Lefroy .ZJfining.-This goldfield is in a very lan~uj:shing coudition, work being cor;il:-Je::.l t:1 .";~me four 
mille::. )Io:St of it 13 done by tl"ibuto~, the owners bemg uilable 01' n!n\""illin~ to fbtl c;.:pit.a! l :F :::;rst(!!:;atic 
working on their 0"'.:1 account. This field. llUS an excellent recol'd us a goltl·producer. m,G i: ·is P. .~Tt ;"lt pity 
to see it eO neglectt:d. But .mless owners "ill pl·odGe a consid(:l'~ble working c'Z"pitHl fe, the c':t~l.hrOl'k 
that must be done i!:. every mine, it is useless to exp,ect steady return:::. The pre~ent !'y~H;UJ I.,f ',~ ori..:;ng the 
min t's by tribute is evel'Y €lay increasing ll~e amount of denchyork til::t will ha\'e to bt 2.CTlo.:: i;J future. 
There are no unmaal difficulties tu contend with, the ground docs not require t:.1u::h tim ~lel', ~n (l the 
amount of water met with is not very great. There is good communication with La:;n c t"~ !on and Ge:o:oge 
Town, ·~o th<lt tbere is no difficulty in getting macllinel"Y and ~upjJlies. Timber for .$Uprr;!'! mId. flit! is 
plentiful. \Vith ibt5e advantage~, and the large al1lOuut of ;:!"old tbnt Itas been takfD f;U\11 i l ~ p'!"i\>in;; the 
richne::;s of the ree(. .. Lefroy has a right to complain of being ha}"uly treated in lJeing :-;0 Tl(;g;t:t.:.'d. by the 
investiDU" public. 

Lerroy is well provided with crushing machinery. Tile New Natiye Youd! k ittery (DmpriSe'$ 40 
heads of stamps, be. only 20 are nov .. ' kep: in working order. 'rhc \\'est Chum h1::~t!"y nas 20 r.ead!", of 
which 15 were reaay for use when I 'fisited it. So fal· as they go, Loth oft1le~e kuerie::: 11 1\: wet: p.prlJiIJled, 
but I was much stn:.ck with [he want of sufficient ::lppliances iOI' ul:uliug with lilc t ... ilin~~ . TIle I,fal:k"t 
tables are alone relii .. -:i on for Ea\-ing- the gold. whid! e~(;ap(;s um:dl-!·alllation, tI!e bh: ;h:'t ~.nd h(.rng :;old In 
Messr::. Stubbs' pyi~-:s works. To a~certai:-I the y:!lltC' of tlw pyrite:;; in t ltc laiJiIJ~s I :ct)k a s:rmple f!'orn a 
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large heap of tailings at the 'Vest Chum battery, taking it from enough ~epaTate places to make it fairly 
repruentative of the 'Whole heap. Having- concentrated the sample by ""ashing off the sand nnd obtaining 
clean pyrites. I had the~e as.."3yed by the Government Analyst. when dle,y proved to contain 4 DU. 5 dwts. 
17 grs. of gold to the ton. A$ the pyrites arc thus richly auriferous, every effort should be made to save 
them. For this purpose it would be weH to replace the blanket tables by Frue vannerfl, which concentrate 
at one operation the bulk of the pyrites from the tailings. The clean concentrati~n8 Bre then at once ready 
for the Pyrites works. . 

The Pyrites works consist of ODe long inclined handworked roasting furnace, in which 'the tailings 
brought from tbe batteries are roasted, and a set of 12 berdans in which the roasted ore is Jtround and amal­
gamated. The owners have also two Chili an mills; but these are not now in usc, as the berdans are 
coDsidered to be superior to the mills as guld-savers.. The berdans are worked in charges, not continuously. 
Though the extreme simplicity of these machines and the ease with which they may be cleaned out com­
mends them greatly to mill-men, their very small capacity is very much against them .. . By actual trial; too, 
I hove found that for fine gold they are not efficient gold-save ... , being much inferior to the American 
combination pan in this respect. 

The want of sufficient appliances for dealing with tailings is felt at Beaconsfield as \vell ns at Lefro),. 
The Little Wonder battery hl1s no means of treating the tailin~ at all; and the Tasmania battery, which 
migh .. be fairly e:xpe:::ted to be a model not only to tbi~ but :11:'0 to all the Australian Colonies, has only 
lately introdueed appliauces for doing so.· These are of local invention, being the patent of l\f.r. 'Vilson, 
the battery manager. Their introduction is said to have led to a marked s.avin~ of gold, which is plain 
proof that they were required. Without careful trials, checked by assays of the ore before and after 
treatment, it is not possible 10 say hnw wen or how badly these machines are doing their work, hut they do 
not appear to me to be any better than, or even equal to, many of the better proved types of tailings mills. 
That the Tasmania battery bas be~en losing much gold for a long time . past is notorious, as the ·Pyrites 
works of Ales.srs. MasteJ'8 ond Windred have been ~tlbsistiDg OD its tail~!lgs for years.· . . 

I append to this Report some notes on gold~milling written for the American Engineering and Mining 
Journal by lib. C. H. Aaron, and published in that journal on the 10th and 17.h August last . . These 
notes. are so full of valuable information that I commend them to the careful perusal of all :who are engaged 
in the gold-mining industry. .. . 

TEe cause of the apathy sbown by shareholders and directors to th~ losse. of gold that go on in the 
batteries is simply ignorance. They do not know what is beinJr lost, and accept the sanguine estimates of 
battery managers, that what is lost is not worth saving, with implicit confidence. It is natural for 
amalgam~tors to Batter themselves that their work is. perfeet, but they have no means of knowing that it is 
ro unlesS regular assays of the tailings are made; and these assays a.re ·not made, or made so seldom and 
irregularly as to be of no value. I have referred to this subject in a previous report; but the utter folly of 
neglecting to check the work of batteries hy ~ystematic assays is the cause of such serions losses that I 
should not be doing my duty to the mining indllStry of the Colony if I did not can attention to it on every 
possible occasion. .-

r have the honor to he, 
Sir, 

Your obedient Servant, 

The Secreta,"!! cif Mine..~, Hobart. 
A. MONTGOMERY, Geow!Jkal Surreyor. 

NOTES ON GOLD MILLING. 

Written {or the Engineering aud Mining Journal by C. H. AARON. 

These notes are ba~d partly on my own ohservation and e-xperience, part1y on information received 
prinuely, and partly on the 1ate report of the State 1\fineralogist of Californi~. 

In many gold quartz mills no attempt is made to ascertain the trn:e gold content per ton of the rock 
crl1!hed,.consequently the proportions of recovery and 10:::5 are not known. This seems to be due in part 
to the conceit of some millmen, who imagine tImt what they fail to save cannot be saved, and in part t<J an 
idea that it is not possible to obtain samples of' g-old rock which will correctl.v represcnt the averatTc. 

The que~tion of individual skill and abilitv is beyond discussion. and I admit, because I believe, tJlat 
the al"p.l'age loss of free gold and, w·hcre conceiltllltoJ'~ are used, of gold in sulphnrets also, is below the 
estimate of mar.y writers and workct"$ , some of whom put it as high as 30 per cent. But it is admined 
by all that there is a loss, ond tlie reduction of thnt to the lowest possible limit, consistently with the object 
in new, which is profit, should be the l:iultiect of constant endeavor, and the most likely thing to promote 
such endeavor is an.cxact knowlrdg-e of the extent of the loss in percentage of the original content of 
the rock. 

The absolute los~~ per ton is easily ascel'tained by the assays of tailings, of which correct samples can 
readily be taken, but, ill order to reduce this. to percentage, it i13 necessary to know the weight arId value 
per ton of the rock cn.:~Led; this is not so difficult as many suppose. 

In some ca~es~ that is, where the gold i:, distrihuted in extremely small particles throllg-h tlle g-angue, 
samples of gold rock can be t;lken, beforc it goe~ into tIle battery, with tbe same 1acility as i!l the ca~e of 
smelting ores. Sample.:: should he taken iu measu"eu flucmtity every bour from the feeders, 01' frOtH the 
breakel'~, and tile aL'cumulatioJl of each 24 llOurs ,,'ell mixed, cru$.hed b~' a small breaker, reuucec} by 
qU3rferin::r to tile proper extcnt, ilUU the resultiug qUilntit~· passed tllI'ough a fine sicye fol' assay. Any 
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coarse ,l!old that may refuse the sieve must be separat~ly estimated and the BoSsav of the powder corrected 
in the usual way, as explained in works on assaying. Samples thus taken at the Bunker Hill mine durinO' 
five years have not varied more than 10 cents per ton from the milling result~; the free gold recovered and 
the gold contained in the con~entrJ.tcs an.d tailin~'1'S correspond invariubIy to the monthly battery samfles. 

~n ca~e the rock .tont~ms a ~onslderable pl'()J?Ortl~n of ~oarse gold, the battery ~mple~ wil be 
unrehable, and the reqUIred mformatIOn mnst be obtlltn~d l~ a drfi'e,rent :way .. The weight of the tailings 
equah~ that of the are cru$hed, except where concentratIOn IS practIsed, In whIch case it is alliv necessary 
to deduct fi'cm the known weight of rock crushed that of the concentrates, in order to obtain' the weifl'ht 
of the final tailings. If, now, the tailings are properly gampled and llSSaYeri, and their total value fo~ a 
~iven period i~ addeu to that of the amalgam and of the conce~tr .. ltes fol' the $~me period, we shall have all 
the data necessar! for calculating tbe per~entage of 1058 in the crushing .. The snbsequent loss in treating 
the concentrates 1::1 another matter. It Will, of COUT$e, be necessal'Y to weigh th!! ore which is sent to the 
mill, and to correct the weight for moisture in case the rock is not dry. This is a verv easy matter if 
proper arrangements are made. • • 

B:.' free gold is meant gold which, originally inclosed in the gang-ne, has been or micrht have been 
released by mcchani~al meaus, and ~bile in?ludin.g stich gold as, thOl,~h imbedd7d in g-aklla and other 
~ulphurets, can be released by crushmg the lllclo$m~ substance, excludes that portIon of the metal which 
e:t:ists in the sulphul'ets 111 such a condition a~ to be practically incapable of amalgamation in the batteries 
or on the plates. The first thing to be ascertainetl i:::, how much of the gold is beioO' carried off in the 
tailings. There sllOuld he A. systematic weighing of the rock crushed in each run n;'d samplinC'J' of the 
t.1i1ing~, both of which can and s}lould be done automatically. The concentrates must he also weighed a 
correct sample tak~n and sealed in a bott.le, in order that the percentage of water and the gold value per 
ton may he ascertamed. The sample, WIth a statement of the value of free gold saved, the weirriJt of ore 
crushed and the weight of the concentrate!', should be sent to a competent as....~yer, nnd he will ~eport the 
value per ton of the ore worked and the percentage lost. N.e~t an investig .... tioll should be made a~ to tbe 
manner and causes of the loss as a guide to the ' direction in"" wpich to seek such remedy. AmoDO' these 
causes are or may be the following: '. . ~ • 0 

(A) .Float';lt;on.-Th~ 10 •• from this ~ill increa,e: FirS!l,rt with tb~ 6nene~ of the aolden particles; 
secondlv.ln abso1ute quantity, though not In percentage of the ;~bC)let WIth the nchness of the rock in such 
fine particles; thi~ly, in pe~lIt!.ge, though not in 8bs~1t!~,~q~~#j:~YI -wjt~ the JH?verty o( the ~ock in sueh 
gold.; fonrthl,r, With th~ quo."tit,r of water ?sed; 6ftblY" ,~~!~,~e}mud~mess of t.be water, hence a just 
medIUm must be found In thIS respect by trml, so much wat~r OOlDg applied as .to dIlu.te the mud 8S fin as 
pos~jbl~ wi~hout causing much of the gol~ to be swel!t away by the too forcible cUl'!Cnt. In ~his connection, 
the InclInation of the plates ~ust be C?ns~de~dt an.d It se~ms p~~~le that GauthIer's shaklDg. apron will 
be found very useful by allOWIng I~ss lUchnation WIth a gtven quantity of water, or less water WIth a given 
inclin~tion ; sixthly, on the deg:ree .to ~hich tbe coarser parti.cles"_'?f .gold and tbe am~lgam are abraded and 

__ comminuted b,r the stamps, which mdlcates tbat the prevalent praCllce of amalgamaDDg as much a. possible 
in the mortars, by Jl)eans of fine s~enSt high discharge, and a minimum of w~ter in the batterv, with a 
proportionnlly greater addition on the plates, may not always be the best, and that the grintli"ncr action 
claimed for revolving stamps may not be an advantage. eo 

( B) Inclomre in Pa.1icies of Gangue.-Evidently there i. no remedy for this bnt 6ner crushin"'. 
But a consideration of the cau~es of loss under A will show that there is a limit in practice to the finene:S 
to wbic~ the ore can be crus~~ .in one operation with :advanta~e, for the ~ner it is c~Dshed 'the more will 
the partJcles of gold be commlDut~d, as 'Yell as the rock, and tb_~ ~ore Will the setthng of the gold to a 
contact with the amalgamated plates be obstructed by the fine particles of rock with which the water will 
"be charged to exees.". This suggests that it mifJ'ht,. in some cases,"be found advantageous to iubmir the rock 
to two distinct operations of crusbing and amaFgamation, with alj'intermediate separation of slimes. This 
is done. in effect, at the Plumas Eureka mine, where the tailings from the mill are taken up Ly Italians, 
who pay a royalty for -,he priv.ilege,._and passed into wide, shallow boxes which retain the sauu ",llile the 
slimes pas..~ on. The sands are then ground and amalgamaled in arrastras driven by water-power. There 
are about 30 arrastras thus occupied on the wilin!!S from that mill. 

(0) Inaptnes.t qfthe gold to am.algam.ate.- The difficulty occasionally met with in .C"du . .;:ing tile gold to 
unite with the quicksilver is somet.imes due to a film of iron oxide or other substance 'which envelopes the 
aurifel'ous grains; this i:::; notably the case with the gold in beach sand, which sometimes ob::itinateiy refuses 
amalgamation until cleaned by chemical or mechanical meaDS. \Vhen gold in quartz is in this condii.ion, it 
may be benefited by a certain amount of ~rinding, but it seems probahle that the difficulty is sometimes 
caused by the quality of the water used. Mr. William Skey has made a study of thi5 subject and he has 
said that the presence of iron sulohate in the water is injurious to amal~mation, and iron fulplJate is often 
to be found in the water coming- from a mine. which is sometimes used In tbe battery. 

It has been proved that gold which has been hammered does not a.malgamate well, and ~specially when 
hammered in the presence of quartz or other matter, particles of which then adhere to the metal ~!ld 
prevent the contact of quicksilver, which is- another argument in favour of two or more separate cru~h~'ri,~ 
and amalgamating operations. l'he temperature of the water used has a considerable influence, and in so~~ 
mills the water for the batteries is warmed artificially in cold weather. Also some drift ~ra~el mines 8U$peri.·~ 
operations during the winter for the same reason. 

In one instance at least it has been found advantageous to allow a small stream of solution ofpota5sium 
cyanide to flow constantly into the battery, and I think it would be still better if some red oxide ot'mercury 
were dissolved in the cyanide solution~ In such a liquid every particle of' gold becomes coated with 
quick~ilver. I have found gold in beach sand which refused to amalgamate even with thl! aid of pot~S8ium 
cyanide, but yielded instantly in presence of mercur~'{ cyanide jn potassium cyanide ::;olution. .-\...5 these salts 
are rather expensive, it w?uld be w~ll to" save the water and us~.it agu.in in the battery if it c~uld be 
cleared sufficiently from sllme~. A little hme would be useful also If there sliOuld be any soluble lron or 
copper salt in the water, , . . 

(D) Impure ,lIereury.-It "is generally understood that the presence of lead, copper, mercurous 
oxide, sulphur, &'c., in the mercury is injurious to the amalgamation of gold. Sometimes the ore contains 
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sulphatc ('.i' lead ~dlich, heir::~ to ~ome extent reduced to the metallic state by the cllCmic3.1 action of the iron 
battery. ~illmal!!amate with the quicksilver. In n $imilar manner, soluble :mlt~ of copp~r, eithl:'r in the 
ore or in :he ~ ... ater~ cuuse a precipitation and amalgamation of copper which, though less iujluiong than 
lead, and in one t'ia~' heneficial by causing the iron !Ourfaces to become coated with quicksilver1 thus givin~ 
addition3.\ opportunity for catching the fine gold, is still injurious. In all such case$ the quicksilver 
strained f."'OID the amalgamation should be purified before being used again. 

It $c'.:ma. probable tha t the injurious effect of base metal in the quicksilver may be due rather to the 
formation of oIides than to the metal itself; at all events, the effec:t is bad, and those who have bvestigated 
the suhj€'c;: ha.e came to the conclusion that pure mercury, or silver amal~m, is best, though there is .:'ome 
reason to think that zinc amalgam is sometimes useful, and caumium amalgam shows remarkable readiness 
to attach gold to it$elf. 

I hear of an instance of gold fdiling to amalgamate imtllccliately in pans. The material treated was a 
coarse ~nd f:3t"ed from the Uiilings in "rime sluices,fl ~nd containing gold to the value of $23 per ton , al~o 
a little iron oxide aDd a few sulphurets. After grinding in the pans four houl'$, the mullerll were raiged, quick­
silver was added, and the workin~ was continued two hours. No g-old was found in the quicksilver. and 
the tailiag.5 assayed the same as at first. Aftel' tryin~ repeatedly with th~ same res.ult, the sand Wll~ ground 
to an impalpable pulp, allowed to dry during a couple of days, and then worked in the pan with raised 
muller; by thi.5 method from 85 to 90 per cent. of the value was recovered. It i'5 to be pre$umed the gold 
was in the fine particles of pyrite, which become oxidized by exposure when finely ground. 

In order to remove small quantitie.$ of copper and lead from mercury, retortiD~ is not nece'5:Sary. Sueh 
impurities may be removed by simply keeping the quicksil ver for some hours in 11 wooden or any suitable 
vessel (for instance, an enameled pot), nnder dilute nitric acid~ which is better warmed, ant! occasionally the 
metal shonld be tttirred. The acid will dissolve tbe copper and lead until it becomes saturated; it may also 
dissolve some mercury, bu.t tbat will be deposited again when a fresh lot contain.~g coppel'- or lead is treated 

. with it, or tbe dissolved quicksilver may be recovered by immersing a piece of (".opper in the liquid. It is 
likely tbat tbe alru!ll!am.removcd from tbe plates wi.n .con~in a little copper, and it !'ligbt be as well to 
keep tbe $lock of qUIcksilver always under ddute mtrlc aCId; -w.hen wanted for use It should he washed 
with clean water. The precipitation of lead or copper in the ~orblrs may be prevented by adding a -little 
soda or milk of lime to the water 'used, or by causing that to flow over b~ken limestone if 'the difficulty is 
in the water itself and not in the ore. Oxygen, sulphur, and chlorine may be removed from quicksilver by 
the addition of sodium amalgam, but an excess should be avoided. Lead is not usually wholly removed by 
retortin2"~' unle5s the quicksilver is covered to the depth of ·an inch or two with powdered cbareoal. Leady 
quicksilver retorted once without charcoal will show a residue of lead when dhstil1ed a second time with 
charcoal. 

(E) Bad CondiUon '!f Plates.-Discoloration of tbe amalaamared copper plates, indicating oxidation 
of the copper, is ODe of the diflicuhies of the gold miUman. This iii an interesting and important subject 
for investt-0'3tion in regard. to which many inquiries have been made. The electroplating of the copper 
su.rfaces dOes not seem to be efficient in preventing discoloration in all cases, and ill not universally favored 
by miUmen. Some consider the silver plating 8S very advantageous, while others say it is vl)id of merit. 
One gentleman observed that, although the silver soon wears off, yet, when this occurs, it leaves the plate in 
good condition for .. wing gold. A remarkable fact is tbat in the lower mill of tbe Sierra Buttes Co. they 
discarded ,ilvered plates, for tbe reason that the silver disappeared 80 soon that it would cost too much for 
the frequent replatmg necessary, while in the upper mill of the same company it is, to use the language of 
the superintendent, "impo:;sible to work without silvered plates." The only observed difference between 
the twO ca..~5 is that in the lower mill, tbe rock worked contains a small portion of sulphurets, chiefly iron 
pyrites, 'While the upper mill works surface ore with no sulphurets. But in the Plumas Eureka mill the 
ore contains p~'rites 8~ well a.5 galena, and in th~ mills o~ the Washington District, in '~eva?a .Count.", they 
have pYrrhotIte and zmc blende, yet all these mIlls use stlvered plates. In the latter mIlls It IS found tha.t 
with plain copper plates the quicksilver soon wears off. In this connection the following results have been 
obtained by experiment: Pieces of sheet copper were coated with quicksilnr and exposed to immersion in 
Sprina Yalley water. 

The plates which were amalgamated with the aid of nitric acid and mercuric chloride became tarnished 
in a few minutes and, on being cleaned with solU1ion of potassium cyanide, washed in water and again 
e:'{posed, ,,"ere again promptly tarnished, and so on indefinitely. 

Plates amalgamated by means of potassium cyanide, not using nitric acid, resi~ted tarnishinO' durioO' 
the first b')ur, aifer which ther behaved in the same manner as those on which nitric acid was used~ 0 

Tarni3biD~ was lessened by the addition to the water of slaked lime, and was prevented by a small 
qnantit~· of ferrous sulphate~ also by a trace of potassium bisulpbate, not at all by caustic potash. 

Tarnishin$! was permanently prevented by placing an iron n.aH in contact with the amalgamated strip 
of sheet copper; also by contact ,"fith a piece of zinc. This makes a galvanic couple, and the oxidation is 
transferred to the more posiri-re iro!') or zinc. . 

Iron pyriles on tbe plaIe and in lhe water had no percephble effect. 
One of the- S'trips was [hen smear!~d with zinc amalgam and it remained bright for a number of hours, 

but after 24 hours 'W~ sligh:ly tarnished. AUlther strip treated with a little mercury containing a little 
cadmium retained its color three .. a ,;s. 

In .itrf' of these and other known facts, I recommend that millmen, who have trouble with their 
plates, should make ~ome experiments,.each separatel~' , f.8 follows: 

1. PlliN ~ome bars of i~on on the apron, t'ay olle across the upper end and one on each aide edg'e, also 
one in the middle. 

2 . rS1: zinc amalgam on the apron. 
3. D;~~ol,e a little cadCllum in the quicksilver for use on the apron and in the mortar. 
4. FiI a 1:l~ so 8S to ..l~li\"{'r a :3mall stream of w:lter, containing potassium cyanide, into the mortH 

constantly ~hih~ l'rushing. 
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(Thi~ has been dtme in !'ome mills 'with good -effect). Those who haTe occasion to wOl'k auriferoD!iI 

material in pans would do welt to try solution of potassium c.wtnidc in which a little red oxide of mercury 
1$ dissolved; t~e effe-c: of this solution is to coat every particle of gold with quicksilver, which greatly aids 
the amal~mlltlon. ~ot too much of the solu.tion ~ust be used,. as it dissolves gold; llOwever, it is believed 
thai the dissolved gold can he recovered b~' USIng ZInC amiligam tn the pan towards the eno. of the operation. 
Before adding the ""Iutiou the pulp should be made slightly alkaline by the addition of a little p<,tash or 
~oda.. It 1~ belteve? by many that zinc amalgam is very effective in catching gold, and ~till !!reater efficiency 
lS claImed for cadm1Ul!l amalgam. The pressure of zinc bIen de in tbe are has probably a filvor,lbJe effect 
on amalgamation by t~!lding to prevent oxidation of the platcs1 with which it forms a galvanic couple in 
the same way as does a piece of zinc. 

As to the loss of 8ul'iferoU!l 8ulpburets, admiuinO' that the best known cODcenti'ators are used ,.ith the 
:equisite skill and care as to the adjustment of the m~chine, and the quantity of ore and water supplied to 
It, the manifest causes of the loss are similar to those of free gold under. '/.A.". and" E." Floatation is 
pro~o.ted by the fineness of ~he particles of the sulphurets, by the quantity and rapidit:; of the flow, and 
turpIdlty of the water, to winch may be added two other cau~es, namely, the tendency of cubical grains, as 
of some galena and pyrites, to roll don·n the inclined apron of the machines, and the property which some 
sulphurets have .o~ not being wetted by water, in consequence of which, though specifically heavier tban 
water, and remal.D!ng submerged when once beneath the surf<tce, they will float if removed from beneath 
the water au.d .agam 2s.5Cliled by a wavelet. This phenomenon was observed particularly in Arizona, where 
an ore contammg copper pyrites was treated on an Embrey concentrator, which is 8 traveling belt with an 
"enn shrike." The sulpburets would remain on the belt until the travel bad carried them to a point beyond 
the jP.ts, where the reflux of the water would lea .... e them stranued, as it were, and ,,~hen again overtaken by 
the wavelet produced by the" end shake," or longitudinal oscillation of the be1t, would float. On viewing 
the ?elL fro!" a suitable position, the surface of the water ~pon it was seen .coru!tantly co"\"'ered by the 
floatmg parttcles. The attempt to concentrate the ore was a faIlure, the waste beuig too great j perhaps a 
machille of a different class would have been more successful. .. 

The 10 .. of particle. by rolling ... i11 probably be prevented by tIle new corrugated belts which are now 
being introduced with the Frue machines. S.ome IOfl~ of sulphure~ may be occasioned by their Dot being 
entirely separatedtrom the rock particles, in cOD...'fquence ofv.-hich there is Dot su~cient difference of density 
between ti,e componnd mass and the particle. of pure gan"ue to enable a separation to be effected. The 
percentage of sulphurets which is lost is eyen more rarely known than that of the gold, and is more difficult 
to determine. The percentage of value saved from that going on to the concentrators is readily found by 
as~ays of the pulp supplied to tbe machinefl, and of the tailings leaving them, corrected for the proportion 
of the weight ,,·hich is retained as headings. Thus, suppose the material to be concentrated assa~;5 82 per 
tOD, and the tailin~:1 a~.say 20 cents I,er ton, while one ton in ten is retained as heailing$, we h2r"e ill ten 
tons of material $20, in nine tOD.S of tailings ~1'80, consequently the one ton of heatling-s must contain 
~18'20, ::Iud the reco"t"ery of value by concentration is 91 per cent. 

The io:>s of quiwilver on the mother lode ,aries from 1 to 2 cents· worth per ton of ore usually, 
accordinO' to the richness of the ore. 'The monthly loss at the Keystone mill one year wa$ .12i6 ounces 
troy, and 10 ounces additional in retorting; another, 861 ounce:5- troy, und 10 OUDce5 'adrlhional in rdOl'ting. 
At the Bunker Hill mine, 67l pounds avoirdupois are lost monthly WIth about the same lHulIll<:r .cf ton::; of 
rock, cnt.shed, say 100 tODS per day, or 3000 tOD.5 per month. 

Testing taiHngs in a hom does not show at these mills any quicksilver or floured amalgam wmally, 
but only apparently a trifling amount of sulphurets. The loss of mercury is ca.u~e<l Jargely 1,:0 f.outing, 
and is usually less ,,·here the outside plates are cleaned ur en:ry day or two. In the few case::: in lThich 
the Jo~ is stated in gdd milI$ it amount3 to only a smal fraction of an ounce to tl!C tOil of ort, ~lId docs 
not, of jtself, constitute a sel'iollS item of expense. 

But the q~estion :mggests itself whether or 110t the lost mercury is charged with go]d~ u-hich i$ 
tllerefoJ-e also lost. That some amalgam passes the aprons and plated ~luices is proved in the X oTth Star 
mill, Nevada COUIlT:~ where Gauthier's .tIhaking amalgam table saves $50 per day between the slui!.:e:s and 
concentrators. III th~ case the greater part of this amalgam .. ould most likely have been .savE:d by tbe 
concentratol"~ hadllot the shaking apron intenened, and, though the mercury would have been j(Ju in the 
snhsequent treatment of the headings by roasting and chlorinatiun, the gold would have been :;aYl;d, minus 
the loss that would ate-rue during that treatment. But aside from the fact that it is not desirable to have 
amalgam mixed with the concentrates for treatment by chlorination, there are many casr]s in which 
concentl-atoJ':'. are not used. In such cases the ]055 of $50 per day would not be insignificant i!i any mill, 
howe"er large. 

It is aenerally mpposed by millmen that if they find. but little.amalg-am or none on their lower plates, 
they :'Ire ~<>vinu. all the O"old, or at least tbe loss is illfillite~illlal. Til:-\! this mav be :'1:: er:-cmeous • .V',.., r.. • 
suppo~ition is sliown by the fact that the Spanish will am:tlg~lil is collected on the lowel' portion of the 
"tail plates· t when nc.ne is found Dear the upper end, and a significant circumstance is that it i~ c(JlI-:cttu at 
a point where a curn k. formed by reducing the pitch of tIle plates. The effect of the cun'e iI.! tLe plates 
is wOl'th.attentioll. )1r. TreQid~o and otllers ha .. e found by direct experiment that a curved plaIt colie<.:ts 
mOl"e gold than a flat one, and tbat a connxity i$ better than a coucavity. That which colJel!t~ gr/ld will 
also be likely to collect 2malgam and menury. In the Pluma~ Eureka mill 76 pound~ of mercury ::re lost 
in .... ·orkillg" 4()OO lon~ (If OTe. Tbe pl'oporticn of golu cotltaiueli LJ ury amalgam \"arie!l ,vitI. the df:::.;:ree of 
comminution ·of tilE: goula. from one-half to one-fifd-.. If we admit thut the mercury is lost in the fJ~m of a 
dry amalg-J.m, containiIlr!: one-fifrh of its wei gIlt of gohl. the llbon· quantity represents D5 pound~ of &oa 19am 
conraiuiug HJ_rOulld~ of zold, wh~ch, wit!' }4:tt~ troy OUllce:: to tIJe pOlUul,. at :::14 pcr oUllce~ would gi\·c a 
value of $38/t'{'28 to 400) tons at orc, UJ" t'-:1:31 ceDt:, PCl' ton. Howc\'er, It may .bt.: (;onct:tlt:J tho.: !!.Jt lin 
of the lost mercury i~ in the form ofdt'y amalgam_ .. 

A.:t (0 the CIHt.:t(:~ of the loss of mt:l"cul"}', it way well t,c sl~pj.JO!"ctl timt ;ii POJ"UOIl of tlnl.! loss IS due. tv 
oruinan· wear; t1l:.l " i~. ~hat the metal i~ , tv a .:tli~ht extent, suLjec! to attrition by sand and w;.Iter, tce fe-SUit 

hcing ;J.. Cjuick!"i!\·el· d~t~f such c:xtrcmc fill(-"es~ 3!' to ill' it:e:J.p:.t1J!t- of~ bciug" recun-n·J. .A.nol~~ .p()rti~:, 
i:, lost by h~nullll~, by ~bereDl·c to tIle fill~C'f!" of workmell, by ~plaslJlllg when POtll"cti, &c.~ Hnu It IS ~tll.e 
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possible that a 1iule may ::--: ,'t'me oridizcfl or combined. with sulphur or other mineral matter from the ore. 
Sorne undoubtedly e,"apor"::' it"~ at ordinary temperature!:!, though in scarcely appreciahle quantities. In the 
process of retorting- the 2!>..lalgnm there may be a failure to expel quite all of the quicksilver, a portion 
remair.ing- with the g<)!d~ :::':ld not all that is eXD~lled is condensed and collected, i'l~ at the Keystone mill 
where] O' ounce$ month!: aN' t1lU~ lost. Another wny in Wl1ich ~ome quicksilver may be lost in gold mil1tt: 
rut it certainly is in silHr I:;ill~. i~ by adh~rence to metallic particles which are attached to the gangue; in 
this case it is the gold tha:: ::::teals the quicksilver, in,!;t.ead of the reverse. 

The di::;:covery of th~ came and the prevention of undue oxidation of the plates will obviate one 
important source of lo:,~ 0:' amalg-am. Frequent removal of the amalgam from the mortarEo seems to be 
beneficial, and the commo:: pract ice of running for a month, or until the shoes and dies are worn out, before 
ele:\ oillg up, appears ;:0 t,.e. b..'\u. Therefore, on account of the waste of amalgam by abrasion or extreme 
comminution, it might be round profitable to clean the batteries, at least partially, every two or three days, 
notwith~tanding the loss of a little time in so doing. 

As a substitute tor ~J't'er-plating, some millmen smear the amalgamated plate with silver amalgam. 
There is some diver~ity c·:' opinion and practice in the matter of preparing the copper plates when not 
silvered, and some opera .. oTs think they have processes of unequaled efficacy. It makes no difference as to 
how the mercury is i:ldnc,,:,d to attach itself to tbe plate, unless it may be in the expense, provid.ed the 
amal:::?amation is thorougb. and that any chemicals. used in the process are afterwards completely remo\"ed by 
washing. An efficient w:::y in which to amalg-amate a plate is to fil'st clean the surf.'1ce thoroughly by 
poul'i ng' on it nitric arid 0:' ~urh strength as to H bite II promptly and effectively, then wash repeatedly with 
clean water, next ponr O!l a $olution of corrosive sublimate, which will cover the entire surface with a slight 
film of mercury, again wash. and then, on pouring quicksilver upon the plate, it will spread over the entire 
surface wit.h the greatest :acility; even a film of oil on the plate cannot prevent the spreading' or adhering. 
A method preferred by ~me, lhongh more laborious, is to scour the plate with sand until .it presents a 
bright, clean surface, afterv.-ares rubbing it v,--ith qnick~ilver and so1ution of cyanide of potassium~ Othel'$ 
prime the plate by means of a solution of mercury in nitric acid, following that with 'metallic mercury. One 
gentleman claimed magi~l \"irtues for his . process of amalgamating a plate by rubbing it, while ury, with a 
red powder, the compo:sirion of which was his secret. . . 

The powder bad tbe appearance of iodide ofmercllry, and an experimo:lt sbowed tbat • copper plate 
rubbed with dry iodide of mercury became amalgamated, and pos .. '~essed the precise properLy claimed as 
peculiar, which was that su1phurets would adhere to such a plate with sufficient force to prevent their faIling 
off when, the plate was tll..."'"Ded orer; unfortunately for tlle magic powder, anothef plate amalgamated by the 
-aid of l.~~ric acid had the $Sme propert:r. " 

It doe~ not require 31ly ~reat skill to amalgamate copper plates, but to keep them ahl"3)'~ bright and 
aetire while in use is mOl\-!: difficult. \Vhat seems, however, to ue a good plan is to anneal a new plate 
before amalgamating it: this softens the hard film produced by the rolling mill and leaves the plate in a 
better condition for C2tChi.:u! tbe gold on its surface. . 

There is in mOst gold mills n want of intelligent adaptation of means to the end rought in amalgam:ition. 
The Ener particles of gOld: are those which are the more liable to be carried away in suspension, and which 
cOD$equently require me greatest feasible exposnre ,to the possibiJity of contact with the amalgamated 
surface of the plate. The coaN'e g-olcl is amalQUmated in the battery: the coarser of thos.e particles which 
al'e thrown .O."t of tb~ Clor.:ir by Tiolent a~itat1o:n of the ~ater within,. are readi ly arrested on the ~pl"on. 
What. then, IS tlle ol~ect at the plated slUIces through whIch the pulp IS afterwards conductecl? 1I1a0lfestly 
it is to s.UT"e those finer pa~Jc!es which continue to move with the current. Is it, then, philosophical to 
increase the -violence of that cnrrent by restricting is to a narrower ch.1nnel, which is done ill alm05t every 
insfance~ as wiII be see-n by reference ttl the notes on mills, in the late report of the ~lining Burean, the 
avr01is h;,l\"in~ a widrh of from 4 to 5 fc?Qt, while the -plated !l;luites are only from 14 to 10 illChc:, wide? 
If the !:iluice was tUTL.cJ !ide"{\""i!'e to the stream, tile plates curved as a RgmeDt of a cylinuer, anti the pulp 
spre-ad o\-'er a width or~ 12 fc-et, instead of 16 inches, and nt the same time suitahly dilut<!d with cleun water, 
it \',"(,nld probably depOS!l more of the Sl1:,pendeu gold in the 16 irlches of ira\""erl5e across the plate than it 
no"';\" does while rushin; through the 12 I~et of leugth with only 16 inches of breadth. The principle has 
been d~monstl'ated to ~ C" !'"rfct by adual experiment. 

There is a manifc:,~ tendency toward an ilJcrea~ed use of wirc !!3UZe ~ ! ' :-eens in wet cl'ushilw mills in . ~ e 
somt: parts of the Statt. 11. has often been asseJ'ted, and is pel'lulps generally believe.l, t.hat brass. wi re ."ic reem: 
caunM be used with qdck~il\er in the bnutl'.'·, and for this reason screeDS of that chul1lcter kl\'e bceu left 
generally to the :::i1ver rni i.L~ . while even they have more commonly ll.sec punched screen::: for w~t work. 

The g~nerJl ide-;;. i£ :11a t the hrn~.;;, will become amalgamated, and that first choking', amI then 
destruction of the ::l-crt-t:-! ,,'HI en:sue ; but this doe~ not seem to be the case, which wi!l not g-reatiy .surprise 
anyone who h;].!; tried to 8CJ1aI~amute l,ra.,,~ without using some kind of H chemical" tl) induce aul,cl'ence of 
the mercurv. 

"-hIt some ores! Hp;.dally tho.;;e which contain zinc blende, the bra::"ls screens have been known to 
become amallTamatcd i:::. t"W ':l"f e hours, without the use of chemicals in the battery. 

Screens ~ade of COkl~,,)n tin plate! punched in the usual manner, are being used, to tilt.! a~tonis.hment 
of mallY who had :::uppuso;;-": ~har d:e me-rcur.'" would lay hold of the tir:.rred surface and cause dloking of the 
screell: wlierea ;o', in iitc: the. 5pE:cial merit claimed fol' t.in screens by those who use them is freedom frolll 
choking. which may be dU7 fO the thinneil~ of the plates. Tin screens are used iu AmadoI' Connty by one 
or two mills; the tin i..! iH:Tn~J off prcviqus to using. They do not last long, but the old SCl"t~t: ns, h<wing 
some li ttle golrl attached a!"e returned for new ones, pound for pound, and they are found to di.schurge well. 

III many (if not in • .ill otlhe brst. gold (lliartz mills the screens nre not more than 8 incIJe5 high-often 
not mo!'e than (3 inch€:E-;;tod exp-;:-ricllcc pl'oves thut thi~ is. ample, a!ld that the old :::tylc of frolll 14 to 16 
iDche~ high has- no &!G.vaniagt oyer tljC pr(>~ent. As to placing the screens l'el'ti C""d Jl)'! 01" witIl a sli:;ht 
inclinatioll outward, iT Seem, Lo Illake flO aI'!trecial.lc differcllce. 

In hatterie:: the tcndwcy i:; tl1Wu,·J llc:a\"y stulllP!'l., some of the new mill:, ha\'iug them ofl,lOO pound:, 
wei:zbt. wbile lu00-p~H:nd ~ta:rt])5 in !'omc !'ertious are h~cotuillg quite common. Allotbcl' <.:liallg"c is the 
ir.~r :~· ::..::! : ~ ~Ub5 !i (lain~ of riffle., ior iUliide rlate~. '1'11<.' !·iffle>:s are {"a~t on an iron b:.u·k 1,bte, wILil.:h is th':l·(l 
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in t~e mortars, and are s.aid to cat.ch a great parti.on of the amalgam. Steel shoes and dies arc usuaHy 
considered more economIcal than ITon, and are belD~ mOTe generally used than formerly. In J'omc Cali­
fornia mills, as well as in the Silver King 3-1ill, in Arizona. it has been fonnd that the ~teel dies become 
worn in holes, and so irregnlarly as to be rendered nsele~s long before they are worn down to the 
requisite ~ize for abandonm~nt, while the shoes remained in excellent form; in these cases cast iron dies 
were u$ed with steel shoe~ vcry advantageous ly. The inference to be drawn from thi~ irre_!:!,ularit:v of the 
weat;ng of the dies is thnt the mate l;al of which they wel'e made was of a bad qunIit.\·. It is commonly 
stated at th~ mills where steel i~ used, that the shoes and dies of eastern make are much superior to those 
made in California, and at the Plumas Eureka Mill the English article is declared to be hetter than either 
of the others. 

Tal)pets and cams of steel are now becoming common, and gi\'e J!'I'eat satb:faction. The tappcts are 
general y countel'·bored, and thi~ practice is also being applied, thoufCTh less generally as yet, to cams. The 
effect of the counter-bore is to give the cam or tappet three points 0 contact with the shaft instead of only 
two, as when the core is circular, the counter· bore being slightly oval, with the longer axi . .:: pnssinz thl'Ough 
the key·seat in the cam, or the gih in the tappet. This gives greater stabilit.r by preventing o$-(;illation or 
wobbling. ' 

In re~rd to the weight of the stamp, it must be remarked that the nominal weight, as :riven at. the 
foundries, is greater than the actual weight. The former is the gross weight, the latter the net wei~ht of 
the finished $tamp, including stem, boss and $hoe. The difference mav be 50 pound.s. by which amount 
the reported weight must be reduced in genera1. Unfortunately the Jost ad-rantageous ·\Veight of stamp:o: 
for crushing gold quartz cannot be deduced from a comparison of the stamp duties in the different mills. 
because the stamp duty is a function -of many ditlerent quantities. The hardness of quartz, as tested by 
$cratchin~, is nearly uniform; but the facilit.y with which it may be crushed depends g-reatly on its texture, 
as whether it is friable, like that of the Yuba :lIine, or compact. The size of the lumps of are falling 
under the stnmps exercj~e:;. an important influence on the ~tamp duty, for, while a large piece manife,.;tly 
requires more force to ct'tL~h it than a small piece, it unfortunately happens in a batter~r that the IRrger the 
piece the les~ force is applied, beeau::.e the drop of the stamp if!. proportionately reduced at the time when it 
should be incl'eased. For the same "·eason the manuc!' of feeding makes a great difference, high feed taking 
more from the fall of the stamps than low feed. 

'" aturally, the more tbe rock i. b",ken into small pi"c~ before it goes to Ihe battery, the lower and 
more uniform can the feed be made, and the less drop will the stamps require; hence the frequency of the 
drops can be increased, and more ore call be crushed with the expenditure of a given amount of power in 
lifting . the ~tamp~ .. .1 

At the Silver King lIill, in Arizona, the stamp duty with a given drop WdS increased fully 20 per 
cent. by the use of a good rock breaker, as compared with the results of breaking by means of hand 
harume)'~. Then not only the grade of ::creen used, but the height of the dis.charge ahove the dies, the 
width of the mortar, the extent and rate of stamp drop, the quantity of water used in the battery, tbe 
proportion of the sulphurets, all iufluence the. rate of crushing, even thol1~h the ore may be essentially 
quartz i and when differt:nt kinds of rock also enter into the question, it becomes. so much the more 
involved. 

In the Delhi )li1l, stamps of different wei:.rht ure used, namely, 1000 pounds, und 1100 jJllUtllls, the 
screens and dl'(Ip.~ loe:ng- equal. This would afford a good basis for comparison but for ccrtuih circum­
stanced. In the first pbce, the diameters of the shoes are not proportioned in the ratio of tl~e weight:'l, 
being respectively 9 anti 10 inches, ~ving. tlJe crnshing surface 1'"".1tios as 81 to loa, whi:t the wei~ht r~lios 
are as 90 to 100. In the second place, the heavier stamps al'e the in ba~!:e:Y while the lighter al'\: but four, 
which places the latter at a disad\'alltarT~ in two ways: first because the order of the drops cannot be so 
well nl'l'llllged, in COll$equ('nce of whicFt two adjacent SUUllpS follow each :other, which is a c.li~at1vaT1tH~e; 
second, h::cau:::e ouc·half of the foUl' stam)Js are necessarily enel ~tamvs., while in the Cltht!r C:U$(! -only t~\·o. 
fifths are end stamps, and it il5 cont.'eded tlmt the end stamps do less crushing than tll-= others in n. mortar. 
Thus the statement of the mill foreman that the fi\"'"e-.stamp batteries crush one half ton per stamp a day 
more than the fOllr·stamp baltel'ies, while doubtless true, cannot be accepteu as proof of the superiority of 
the heavier stamps, which COIJsume less powel' in proportion to the work dOlle; that is, they require one· 
tenth mOre power nnd do one·fifth more "ol"k~ nearl.,-, 

The Blue Bell and ,"\rashington mills, in ~evada Count~', aJ'c alike in ",\'(·ight of :: ta~·lp~, dl'{)p ~ numher 
of drops, and grade (~f !'lL'I'eeIlS, yet the ~e5'1)~ctive $tamp duties nre Iii} and 21~u ton~, wi/ile lilt: YU.i.HI, wirh 
fifty pounds more welg-ht of staillp. H-lII i.~ I more drop, and four le$s to tlll' n.lUute, ha~ a tiU!,'" td :2 lflfl$. 

TIle power required for the Blue Bell and ~rashiugtoH is to that required by lhe Yuba,~:;, 4,300 to .j~418, 
while thc mean dun' of the fi)'~t two is to the mean dut\' of the last, as U),j through 30 weshes to the ill<:h 
to 200 throu~h 40 ineshes, The a.dditiona l )lower cons~.lIned in the Yuba, equal to nearly 2:3 per C(;rtt.~ 
gives Hearly 2'7 pel" c(:nt. marc Ol'e <:ruslleu through a sieve which ha.5 ne3.I'I:,- 7d pel' ct::lJ:, more lllc~he;,. to 
the sCJuare inch. The value of the difference it is impossible to compute in terms of )Jower required, ht-nce 
this comparison is of little utility, 

The Ga5ton Ridge mill, with i50.pound stamps, consuming a power represented hy 58, has a uuty of 
2T'n:~('i tons daily, while the Omaha, with 900-pounu shlmps and a power eonmmption rEpresented by ;jO, 
gives a dUly of ITt tons daily, the screens heillg' of the same gt-tlde in both. In this ca~t [lie ligllter ."lamp 
consumc~ the "reat.er amount of power, owiuCT to the hiO"hel' anel mOl'e freClueilt tlrop, amI it crushe., m'hdy 
""'1) 0 eo 0 • r· I' I ,_ per Ctut. wore o:·e with 16 pel' cent, IflOI"f:: power, which i:: largely ilL f::n-our 0 1 we l.g" Itt'· .5i<HlIi'':;, 

Again, the ?Juyflower, with 950·pound stamp~ and a power in the proportion of 5t1~ crushes 21'~h WIlS 

through tile sfl~e screen; hence, with slightly less power, the lighter stamp again Cl'U~ !1 f:5- lllo,·e lhall ll/t: 
heavier by 10 PCI' cellt. . 

COmp&rilig the mean results of the Blue Bell and \Vashington with the result:: ot the Cl'OWU PUiI/t. 
we 1l1t ve-

\VeiCThtof stamps .... .. ................................. 850 pound$; puwer, 4-:l; dL1ty, I·V.). 
\Veight of stam\>s ....................................... 1-30 )Jouud$; power,.o!-:j; tiu;;y, I·DU. 

A~ tlll:' ~t:I·l·cn ii thc ,:;a!llC, the- rl'sult is it! f!yOUl' of tile IJea\'iel' statlJp. 
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Following are the results of ~ome calculations of the proportionate pO~'er required to crush one ton of 
ore in different mills. The proportional power is found in this way: t~e nominal weight of the stamps iso, 
corrected by the subtraction of 50 pounds for trimming and mean wear; the stated drop is reduced by one 
inch to allow for the 10 •• of drop by the are under it. The corrected quantities a re then multiplied together, 
and the product is multiplied by the number of drop. pel' minute; this product divided by the stated starn" 
duty gives a relative figure repre~enting the power u~ed in lifting the stamps. 

SCREEN, No.9 SLOT. I SCREE", No.7 SLOT. I SCREEN, No.6 SLOT. SCREEN, No. D SLOT. 

, 
Ifominal ProportioDlt1 Nominal Proportional Nominal Proportional Nominal Proportional 

weight or power to 1 weight of power to I weight of power to 1 weight of power to 1 
ltamp. Ion. 8tamp. ton. • tamp. ton. IItamp . ton. 

1--.--
lb •. Ibs. lb •. 11.. 
950 144 I 850 207 850 I 144 850 168 
900 109 750 168 850 174 ifj() 151 
800 198 750 151 750 166 ... ... 
800 144 ... ... .. . ... ... ... 
6.50 255 ... ... .. . ... ... .. . 

These results show the impossibility of deducing anything useful in this respect from the records of 
different mills working on different ores, as given in the report of the State Mineralogist. , 

Of machines other than stamp batteries for the reduction of auriferous rocks, I can say but little, 
'unless as to the work at the Spanish mine in Nevada County, where is successfully v.-orked in Huntington 
centrifugal rolling mills perhaps the lowest grade ol milling rock that has ever been made profitable in this 
country. . . . 

By reference to the notes on the mine in question in the "report of.the State Mineralogist, 1888, it will 
be seen that the ore yields an average of 70 ce~.ts per ton, on which a profit of 20 cents per ton is realised. 
It goe$ without saying that the condition~ are exceptionalIy favourable for -extrac-tillg and milling the ore' 
at little cos-t, and that a cheap c1ass of labour is mainly employed, ye't we cannot but admire the courage 
of the maD who not only undertakes to handle f.eventy.cent ore without loss, but has actually paid off some 
$8(X)() of debts trom the proceeds. In this plaut the five-foot Huntington mills work daily some 35 tons 
each of.oft slate mixed with a little ferruginous quartz. It mllst not he hastily inferred that this mill is 
suitable in all cases. . 

Tbe:Tustin mills ]18,e wOl'kedsatistactorilyj~:_: Cal[\vera~8,:' County;tat :the 'Villard: mine" wher.e .they 
- - have been 'llSed for cr'ushing ore for amalgamariori'-ori- plates'''imd concentration of the snlphurets. T. B. 

Morse, E.lI., in his report on this mine, published in the report of the State Mineralogist for 1886, speaks 
of the work of this machine in comparis:on 'with stamps as fcHows:-

U A comparison of tlIe two methods of cru~hing shows a marked difference in the results. In crushing 
through the battery a large amount of slimes arc produced; ',vith the pulveriser a \-"ery small quantity of 
8limes is made. . As a "consequence, witb our Ofe where the rock is very __ hard, the gold exceedingly fine, 
and the sulphurets soft and hrittle, we find that on the :;<lme ore we amalgamate a much greater percentage 
of the fine ~~ld after the pulverisers than after the Btnmps; Dnd when we come to concentrate, we can save 
only 18 to aJ per cent. oftLe assay value of the ore after stamps, and 85 per cent. after the puJverisel"$. 
On the ~aUle ore and. lTith the same screen one puh"eriser is about the equivalent of six to eight stamps, 
according to the-character of the orc." 

. This "erities what has been said as to some of the tause:$ of lo:ts of gold and of sulphurets. 
Another machine, which is the acme of SilD~licity and cheapness, is. Kend3ll's Xationnl Rockel'. A 

mill of this kind is worked at Bald Hill in Placer County, and Mr. Bell, the owner, states it is giving 
excellent results fi'om hard quartz containing free gold and pyrites; it was also tried at the Spani~h mine, 
and, although not so sati::factory as the Huntington, it did as n'ell as a stamp hatter)", The 'Viswell and 
Bryant mills, which are modifications of the well-known Chili mill, or edge wheel, nre well spoken of in 
:5-Om(' (pmrtC'l'S, Al1 these mills are essentially rolls, differing ii'om the COl"ni::h and Kl'om rolls chiefly in 
that they consist of a roller or rollers working against a plane, or a ring-formed base, instead of against 
another roller, 'with tIle advantage that the ore does not escape until it is . fine enough, while, especially in 
the T/Istin pulvel'lser, it is not subjected to much needless triruration. It is \\ell known that they produce 
les3 s imc than bartcries uo, and crush tIle ore with more tvenness. \Vhile stamps mny be b~.'~t in many 
case!", it may -well be that some of oar mill men go too f.'ll' in giving them the preference in al1. 

\Ve have secn that one cause of a loss of gold may be excessive trituration in the battery. One of the 
radical defects of the battery is that the I'ock is no!; completely e:o;pelled from the mOI':al' 3~ it becomes fine 
enough to pass the screen; it would be e:lsy to demonstl~ate that it Ci\lJllot he, but that i~ unnecessary, as 
tile point is universally conceded i on the other haull, 8 loss, more or less, is always sustaincd for the waut 
of trituration of a I'cwtion of the ore! 1('3 \·ing maD:' particles of gold st!ll enclosed ill the stone: . 

'rhe Hotes in the report ~how a very general pr'efel'encc fur the Fl'lle CODccutl'<!tOl'; lIe\'el'the!cs,.:;, where 
the Frue and Triumph are useu side hy s,de in the same mill, there seems to he llO difference in the rcsult~ 
ohtained, thong-It preference is still gi\'cn to the Frue, for the reason, as stated hy t1l'!~ lIIi1lmen, that it 
requil'e .~ le~s care Hud attelltion thaI! tin.: OLi lCl'-·whidl is to ,":l,Y, equ~liy g(;oll rc.:;ul:!'- a!'c obt:li:lctl with J(>s~ 
trouble. 

How ful' the })I'efer(mct Tn;'" h.:: l:ne 10 the filc;, t:l:lt the' Fl'lw wa. ... n:'st in the iiehl, the fntl!~ 'c mu:4 
.Ietermiue. • 

As. a lIIotOI', whcl'e water uutlef Ili:;!1 f:dl i:-: aya;!:lblt', tIlr pl<1ctical n:·Jict of thc mi1lmen i .~ in fi:iunr 
o()f the }Jel1un wiJC'cl. 
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In Amador County more Knight \vheelf!l are used than Pelton, and as many Donuelh' a~ Pelton­
Knights are generally used in hoisting works, on account of the hydraulic nozzle. 'Vith "two six-foot 
Knight wbeehz nnd p?wer gates and nozzles the engineer can run the cable four hundred feet per minute 
and stop the skip wllhin a foot from the place it occupied when tbe gate was closed. These nozzles do nol 
work in & bucket shaped like tbe Pelion. 

The Pelton wheels uDder most heads work to a IJigher percentage. 
The Donnelly wheel is used with any number of round nozzles. Tbe buckets are fastClted on the 

w heel as in the case of the Pelton. 
O,ershot wheels are rather fl'eqllently used with low fall~, but are open to the Oidec!iun of a great 

tendency to become loaded with ice in cold weather; moreover, a Pelton will work. ~ith a low fall, and is 
cheaper- than an overshot of large diameter. The true turbine wheels are not much used· in quartz mills, 
probably bec..1.usc a turbine for high fall is of very small diameter, and consequently must make so many 
revolutions per minute that excessive" p:earing down II is necessary in order to obtain the very moderate 
rate ofre·vorution required in most parts ofa rock mill, which is not the case with a Pelton, a Knight, or a 
Donnelly, as these can be made of much larger diameter for any given fal1, and hence make fewe} revo­
lutions pel' minute. Another difficulty with at least one of the best turbines, is that, if noL worked at full 
gate, any suspended matter in the water, e~en mica, lodges in the wheel case and obstructs the movement 
of the gates wben that becomes necessary. Also, the efficiency of such wheels is much impaired by a 
small amount of wear. 

The feeden in use; where not some simple, home-made contri~ance, as the" box feeder," or the more 
ingenious .( bucket-roller," feeder in the Ready Relief :Mill, are almost universally the Hendy Challenge. 

The Templeton, or roller feeder, is used exclusively in the Keystone Mill, and i~ giving entire satis· 
folctirm, and tbe same feeder in the Bunker Hi1I1tIill works side by side with the Challenge, and though 
t1;le latter is considered the better machine, it ill much more costly. 

I have examined a sample of concentrated sulphurets, as ,to an alleged volatilization of gold in roasting 
tbem in the mutRe witbout salt. The sender stated that be found a loss of $'22 in gold and 2 'ounces of 
eil ver to the ton. . _ .... 

Two assays were made on the raw m;:.terial with very nearly concordant results~ and two others were 
carefully roasted prior to the smeltin~, the results of these also nearly agre.eing-. The dIfference between 
the mt>ans of the raw and the roasteCl assays showed a loss of 0·8 ounces of silver per ton, or about Ii per 
cent. of the total silver. Tbere was no los. of gold. The ore contains, besides iron pyrites, tellurium and 
antimony; not any copper.. -' 

In the experiment the ore was roasted ,~Jtb very low heat, and under a perforated cover to prevent loss 
by decrepitation, for about 45 minutes, being twice removed from the mu1Be~ cooled, uncovered, and stirred.. 
Afterward the covers were removed and the roasting was continued for half an hour longer under higher 
beat; the ore then smelled quite" sweet," and was assayed in the utlual manner. 

The roastina dishes were well coated on the inside with reddIe, and after the roasting the bottoms were 
-,scoured with ~~nd glass to ··remove any:me~r"Wh.t~h: might have passed into or adhereC1 to the substance 
of t11e dishes, the resultina dust being added to the assays. . .­

The losses nOled by ~y cortwpondent must be ascribed to the decrepitation of the ore, too rapid 
roasting, or absorption into the dishes; or to all of these caw.es combined, neid.,.':' of which, howeTer, 
"Would ha-re much effect in the roasting in a tbree~bearth reverberatory furnace. . 
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REPORT OX THE DLlrE TIER TI);" FIELl>. 

SIR, 
G eological Slln.·(~!JOT·S Office, L ([IlIu:e .. ,ton, 5tlt ':"YOI:elllber, 1889. 

IN accordance with YOllr letter of the 12th October, 1889, I have risited the Blue rier District 
and examined. the tin deposits there, and I have now the honor to report thereon. 

The district has been reported UpOIl previoll;ly by MI'. G. Thureau , F.G.S., and I h •• e 
pleasure in saying that my observations confirm his report and judgment of the field ill almost 
,every particular. Since his Report was ,,;ritten so little work has beeu done on the field that it is 
practically in the same state as whe" he saw it. Much of my Report must therefore be only a '" 
repetition of what Mr. Thllre,u has already said. 

The following properties were examined by me on this occasion :- wttah, Ethel, Ancbor, Full 
Moon, Full Moon Extended, M'Gough's, W. L. Crowther's, Blue Tier, Giant, and Wellington. 
These are all situated towards tbe eastern end of the Blue Tier range, wbicb is here about 2500 feet 
above sea level. The Lottab, Etbel, and Anchor properties lie all the soutbern slope of the range, 
on tbe head waters of tbe Ransom River, and the . Iopes to Crystal Creek and tbe Groolll River. 
Tbis side ~f the range falls rapidly to the Groom River, and in tbis respect presents a great 
contrast to .the other side of the range, where the ground falls very slowly to the Wyniford River. 
As Ii consequence ' of this configuration of the ground, the holdings lying on tbe northern slope of 
the mountain are difficult to work to any depth by means of adits, and will probably have to be 
worked from shafts. 

'fhe general country rock of the disll'ict is a grey granite, composed of quartz, black mica, and 
wbite or pink;"h felspar. Large crystals of fel.p .. · are common tbrougbout it. This granite would 
make beautiful ornamelltal stones if cut anu polished. It appeal's to resi<t the actiun of the atmos­
phere ve~y well, as the large boulders commonly occurring show only a !'uperticial honeycombing 
from the removal of felspar aDd mica, witbout being altered to any deptb. In som~ of the cuttings 
alongside t,he rOa(.i::i, however, the granite was seen decomposed in situ to a considerable depth, 
s~owing th1u,t parts of it are easily at[acked by surface waters. 

Tin are is found throughout the district in three distinct modes of occurrence- Cal as alluvial 
tin are, (b) in true lodes and veins, and (e) impregnated through 'dykes of a granite of different 
charaeter from the grey country granite above mentioned. 

(a.) Alluvial Tin ' Ore.-The Blue Tier District has for many years been a very rich alhi'vial 
field; but the best and mo.t easily accessible portions are now worked out, and European uilners 
&fe rapidly giving place to Cbinese. With systematic conseHation of water and hydraulic sluicing, 
it. is still, I believe, possible to obtain a ricb harvest, but this I shall deal with later on. Much of 
the alluvilll tin are is but little worn, and some of it shows no signs of having been carried by wale>; 
being quite brigbt, and witb sharp angles. The tin are is found allllost everywhere over the surr""". 
of the mountain in greater or less quantity, and in quite shallow ground, not, as a rule, more' than 
from one to five feet in dept.b . In the yalleys anu along the course of tbe streams the deposits are 
perhaps deeper, and in the Anchor ground there is some pretty deep alluvial matter ill the GrOOm 
River Valley, but, as a rule, I was struck witb the evenness with which a shallow layer of tin-Learing 
surface stuff was spread over the whole of the ground, ridges as well as basins. I do not thirik 
that much of the are has been spread in this way by the action of free-running water, as the appeai'­
anee of the tinstone shows tbat much of it has never been rolled in the bed of a stream. It seems 
rather to have been derived from the gradual wearing away of the underlying country rock, under 
tbe solvent influences of water charged with carGonic and humic acids. Tbe sharp angular grains 
of quartz found all over the country would also be accounted lor in this way, being tbe insoluble 
portion of the granite. 'Vherever the underlying granite has been bared by sluicing it has been 
found to be traversed by numerous small veins of quartz, often carrying good tin are. These veins, 
so far as I have seen, are not anywhere so numerous as to convert the rock into a st~ckwork; still 
they are common enough to account for a great dea l of tin are, and it is quite possible that stockworks 
may yet he found. There does not appear to be any evidence of the existence of enough large 
lodes in the district to have produeed tbe surface tin are. Much tin are has also doubtless been set 
free from tbe stanniferous dykes to be mentioned later on, and' many of the best finds of tin have 
been directly .on these dykes, and resulting from their disintegration. - It will be seen from tbese 
remarks tbat I do .not consider the existence of large tinCbearing lodes to be at all necessary to 
explain the presence of the rich deposits of alluvial tin that have been found . 



(h.) Lode.s.-Besitles the !'mall tin-bearing veins which, as above mentioned, are very commonly 
fuulld traversing the granite, there have been discovered in the Lottah, FilII Moon, Ethel, and 
',,"ellington properties veins which, from their size, persistent strike, and mineral chaJ<.tctel·, must be 
cyn,idererl to be true fissure lodes. These have been developed in the Lottah mine 1II0re thoroughly 
than "nnvhere else in the district, and there can be no doubt as to their nnture. The lodes in the 
Lottah show a very marked banded structure, sometimes as many as eight or ten separate bands 
being visible. Some of the bands are quartz, the others being grallite more or less altered by the 
infiltration of the Jode solutions. The quartz ca.rries cassiterite (tin:;tone), but, as far as I could 
observe, not so much of it as is to be found in the da~k altered granite immediately enclosing it . 
With the tinstone in the Lottah I observeu a little wolfram, a little Huorspar Hnd calcspar, a good 
deal of molybdenite. a very little copper pyrites, nud a few specks ofIlative bi,,"uth. Felspar fo,.ms 
a considerable part of much of tbe veinstone. Green talc and altered mica (chlorite) are also 
common. A few vughs were observed in the quartz lined with the characteristic quartz crystals. 
Traces of combed structure in the quartz were a lso seen in a few places. In the lode in the Ethel 
ground there was much wolfram, bornite, and indigo copper ore along with t.he tin ore. I have 
no reason to doubt. that tbe Lottah lodes will be permanent to any depth to which they may be 
worked. Very rich stones of tin are bave been'obtained li'om this mine. The other rnentioneu lodes 
in the district have not bad much done to them, bnt good tin are bas been obtained f"om all of 
them, giving encouragement to pro~pect th em more thoroughly. 

(c.) Dyke.,.-Tbese are to my mind the most important occurrences of tin are in the district, . 
and on their economical treatment the· futnre of the field will greatly depend. They are' dykes of a 
granite of different nature ITom tbe country rock generally . . 'I'he dyke granite varies SQ. much iu 
its mineral character that it is somewhat ditlicult to give it an appropriate name. In parts it is 
mainly composed of rounded and subangul.r grains of quartz, but occasionally felspar predominates, 
aod in other places there is much mica. The name" Quartz Porphyry" is the one most applicable 
.to the rock taken as a whole. Portions of it consisting mainly of quartz and mica 'with very little 
felspar. migbtalmost he called" Greisen," but as a rule the .rock contains too much felspar to go 
)Jy. thispame . .. Many of tbe differeirce.s in appearance . shown by this dyke-stone are due .to 
decomposition oftbe felspars and micas_ Tbis is b~st .seen in tbe Anebor mine workings wbere .the 
stone bas b\*ln opened up to some deptb. The lowest parts of tbe rock consist of quartz and felspar 
and mi"1'; both th~ latter sbowing signs of alterati.on, and here and tbere impregnated through the 
stone. lIu,y ~~se~n. spec.ks"ftin ,!re,; molybdenite;~ud. ~opper pyrite~. At a higber level the felspar 
and mi~ !ir?' ~~.~~, :~!.qre d~c~mposed., anli at tjJ~ . ~uTm.ce .tb~ .r?~ consists of quartz imbedded ina 
clayey mamx, ~bl~h . ll\"all .. tbat.rema.lns ·of th.el~lsl'arl\udml"":' I W3S!!ot able to g~t any of t~e 
.rock ITee." enougbJrqll) .alteranon (o .determIne tbe exact speCIes of the Ielspar. It!" one tbat IS 

.. evid~ntly . in~clI. , .. m()rli .. ~asily aecomposed than .the orthoclase "f. the country granite, ·and it 'way 
prove that .8 plagioClase fe!spar .... ill be found at 8 greater depth, in which case tbe rock would be 
cal1ed a " ,Granitite:' The commercial importance- of this dyke-ro.ck lies in it5 being more .or less 
impregnu!ed witb tin ore througbout. Samples were crusbed .and wasbed from all parts of it during 
my e.l<amjnation of the district and . there was ah",ys SOlDe tin are in it, tbougbt not' always in 
payable qnantities. In. many places the porphyry was richly impregnated with tin-ore, .Rnd a great 
deal of it should be payable. Tbe .. porphyry dykes were found in all the properties examined, 
Ilx""pt the Lottab. Tbe principal workings of tbe Full Moon and Anchor mines are .on this 
description of rock. 

. Basalt D.vk~s.-In various parts 'of tbe district. dykes of black basalt are encountered. In tbe 
Lottah and Wellington winesthese are foond to cut right througb the lodes witbout faulting them 
'to any extent; tbey are plainly of milch lat"r origin than . the lodes, an,1 could hardly bave any 
connection with their formation or filling with mineral::;. 

I shall now give a short account of my obser"ations on each of the p!'Ope,.ties visited, with a 
few remarks on eadi. 

Lottah.-This property comprises 384 acre~, lind is situated ~n the southern slope of t.he Blue 
Tier range, on the head water~ of the Rans.om River. The ground slopes steeply, and can therefore 
be readily worked by means of adits. The Ransom River alfords a good supply of water for tin 
dressing, though not ellnugh fur water power. Unfortunately, the ground does not permit of the 
. water being easily caught in a resen·oi,. highe,. up, or there would probably be plenty of water for 
power, aQ during rains the creek ri!-es very Illuc·k Parts of the surfa('e of the ground have been 
worked for alluvial tin ore with very p;oorl t·"ults. The Breakneck Creek gully is said to have 
been very rieb; this is close to tire lodes that Irave been opened upon, and probably derived much' 
ore from them. There are two parallel LJdes on which llIining operations have been ('arried on, 
known as No. I and No.2 lorle,. Tlrree levels h.ve been driven, the lowest, along th e. cour.e of 
No. I lode, being 904 feet in length. The middle drivp, also 1m No. ll~de, is 158 feet above the 

. lowest one: Two cross-drh·es have iJeen put in fi'om this to tlil?: eastern SIde t.o cut No.2 Jode, and 

. about 60 feet has been driven on tl,e course of No.2 lode. The middle anti lowest d"ives have 
been connected bv means of an inclinell winze, which has been continueu abonl! th~ middle driye 
to the surface; tliis winze is SUllk un a <:ross-COUl'se which heaves the ludes at the lowest level. A 
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,bort intermediate level 70 feet ill length has been opelled out to the north of tl,e wiuze between 
the mIddle and lowest lerels. Besides the ... works II shurt surface dri"e has been pllt in on the 
course of No.1 lode 89 feet above the middle le"el ;, this is now fallen in, and I could nut theref. .. e 
examine it . About four chains to the eastward from the mouth of the upper dri ve there is another 
old drj"c in aLout 70 feet on a small vein; this drive, known as Simson'~, is at present inacce:-,si ble. 
The No. 2 lode has Leen trenched upon ani:! bared for abollt four chaius to the northward from the 
mouth of the upper dri"e-its bearing on the surface is 100 IV. of N. (maguetic), In the under­
ground wOl'kings the cOlllpass gave the bearings a:; frOID 15° to 17° 'Yo of' N. wherever I tJied 
them on this lode: the dip varied frOID fi5° to 750 in a westerly dIrection, The No, I lode is about 
parallel to No, 2. but ,t.ands more verti .. I, dippiug about 800 westerly. On account of t.be 
difference iu illclinatioll, No, 2 lode passes through No, I ill the lowest level. No, I lode is here 
small and rather di.ordered, and more work Illust be dOlle at this level before it can be .een what is 
the effect of the mee.illg (If the two lodes, At the surface and at No, 3 level the No, 2 lode is better 
defined than the No. I. but in the No, 2 level the reverse is the case, the No. I lode there being tbe 
better defined; continual .lterations of this sort are to be expected in lodes • . The accompanying 
plan and section showing the underg-round workings in this mine will serve to elucidate the above 
description. The map also shows the cro~s-course on which the winze above mentioned is sunk 
and a basalt dyke which cuts through the lodes in the northern part of the workings at all three 
levels; this dyke has a ,Ii~ht underlay to the northward, and its course is easterly and westerly, 
varying somewhat in the three leyels. Another basalt dyke is met with to the westward of the 
entrance to No, 3 adit; a drive has been put in for ahout 30 feet along its N .B, side; it is about 15 ' 
feet wide. The dyke met with ill the mine is from one 10 two feet thick; a similar dyke is found 
in the Wellington mine. . ' . ' . 
. ' The lodes in the Lottab mille consist of from ahout one to ahout four feet of tin-bearing stuff, 

. consisting of a main vein of quartz from 4 to 8 inches thick and several parallel quartz veins from 
1 tQ 2 inches thick, separated from the main vein and from one another by bands of altered granite 
of a dark gray colour ·; both qnartz and granite con lain tinstone, molybdenite, &c., and very good 
patehes have been 'met with, It would· be hard to find fiher specimens of tin ore than have been 
tabn from this inine. Lying outside the mouth of' No.2 adit there is a heap of .about 40 tons of 
stone saved while putting in the drive. The manager of the mine informed'. me that a tributer had 
'picked this heap all over and ohtained twelve tons (sic) of hlack tin '!imply hy "bruising" and 
washing the ore. NOIv that the Full Moon Cornpa~y have erected crushing and dressing machinery · 
itwonld be'well worth while fur the Lottaheompany to arrangeto havethjs heap and another one 
that is lying outside the ent ..... nce to No.3 adit crushed, so that an estimate .might be ' made of the 
value of tbe ore extracted from the adi ts. The heap lying at the month of No. 3 adit cont;o.ins 
eight or nine tons 8;nd show·s excellent ore. This n:~ine . is not at pre..~nt working, but there seems to 
me no reason, as far as the prospeots in tbe mine itself go, why working sbould not prove successful.. 
The wine is uuw sufficiently opened up to begin stopi,ng from both No.2 and No, 3 le"els, lind a 
comparatively trifling expenditure would sbow wha~ the l~.de is wort.h no,," ,. that the dead work is 
done. I think that it well deserves a trial, and can recommend it as a legitimate and promising 
mining venture. ' . . .~ . "-. '. _ . 

. . ' • About 10 chains to t.he northward of tbe present workill~s, aud bigher up the hill, a large body 
of white quartz has been met wilh, Carrying · occas!~nal crystals of tin are. Along with the quartz 
there is a great development of felspotr in large pieces .. Sowe of the 'Luartz showed illlpressions of 
what had been large buncbes of mi~. and also contained cavities with crystals of quartz in them. 
The stone bas not been exposed etjou~b to render its nature evident,' and I camiot say in what 
direction Ihe quartz is running or what IS its dip. It looks like lode quartz, and may be part of a 
large lode, but it might be one of the segr~gations of quartz and felspar not uncommon in granite. 
As it contains some tin ore, it is worthy of further prospecting, which would soon prcwe if it were 
part of a.1.ode. A somewhat similar mass of quartz is found in tbe }'ull Moon Company's ground. 

Anchor Mine,"""'-This properiy comprises 280 acres of ground extending from the township of 
Lottah down to and acro .. the Groom River •.. A good deal of alluvial ground has been worked on 
it, and stilI-alluvial tin is being obtained. At the time of my visit thirteen men were engaged on 
the ground, sluicing through ground-sluices. Tbe whole of the surface being worked was payable, 
the black tin being obtained, according to Mr. Robinson, the manager, at a cost of about £20 a ton. 
Near the Groom River the ground was .deeper and more difficult 10 work. The shallow ground 
was from one to three feet in depth, and when bared revealed a large mass of tbe quartz-porphyry 
previously described, throughout the whole of which tin ore could be seen freely disseminated. As 
water is plentiful, in the winter at least, and can be obtained at a high enough le\'el to give good 
pressure, it would be cheaper to "hydraulic H the ground than to sluice it. 1 could see 110 reason 
why hydraulicing should not be resorted to. In the flat below the battery alongside th~ Groom 
River there ought to be very gond alluvial tin , The ground has not been bottomed un .account of 
water, and is too deep to sluice away, It is said that the washdirt obtained from holes sunk in this 
flat has always been good. Tbis ground could be worked cheaply by means of Perry"s Hydraulic 
Elevator, a simple contriyance much used in tbe alluvial mines of New Zealand, It woulr.l probably 
pay very well. 

A great deal of money has been spent on this property in the erection of a large crushing and 
dressing plant, unfortunately of .. cumbrous and unsuitable description , A very good tramw"y has 
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beell laid to the hattef\', the tnlcks rUllning on to a wooden stagin" behind the battery aDd into 
tipping frames from :vhich the stone is tipped into large woo~en hop~ers. From the hoppers the 
stolle IS fed by ?and iOto the coffers of a 40 .. st,,'1'P battery. l,he feeding arrangement is very bad, 
and an automatic ore-feeder ought to be put lD, such as Hendy s Challen~e Ore-feeder for example. 
The battery ~s of the o.r~i~ary de?crip;i,on, but is in a very dirty state. F~oOJ the battery tbe crushed 
ore ~vent to four Lew~s ~eparatIng 1 ub,. As these were not at work I could not judge of their 
efficlenc~'l but accordmg to report they were not a sllcces!'-. The stuff was next treated on eight 
22-foot Lewis' budd~es, but the.e have been altered so as to be no longer self-discharging. The 
buddle!1 were In paIrs one above anot.her, WhICh 15 a bad arrangement, as the lower one is not 
properly accessible while at work. Besides these buddies there were three hand-buddies, 16 Alve's 
concentrators with ~-inch square gratings, and a number of slime tables. The machinery did not 
give satisfaction, and bas been altered by successive manager~, and allowed to fall into had repair 
till now it is in a deplorable condition. 1 doubt if any of the concentrating appliances are now of 
any use, and wou1d recommend them to he all cleared out and well-proved types of machillery 
erected in their place. The whole of the machinery is driven by Illeans of" 60-loot overshot water­
wheel with 4ft. 6in. breast. This is a fine piece of work, but it is a great pity .. cheaper and more 
modern type of motor was not ,erected in its Jlla~p.. The water· race bringing WRter to the wheel is a 
good piece of work and of sufficient. size to supply far more water than is required, being 4 feet wide 
iri the bott.om. Reviewing the m~chinery , I Illay say that there is a good water-wh eel, a good 
tramway and set of hoppers, a good water-race, a fair battery, and a fail' battery-house, the rest being 
useless. 

Tbe stone crushed was obtained from four or five faces or open quarries in the quartz porphyry. 
During the two years the battery was at work it crushed 18,427 tons of rock, and obtained 164 
tons of black tin, or '835 per cent. Taking the black tin as being worth £54 a ton, the average 
value of each ton of rock milled is 9s. 2d. Under the circumstances of ease in getting the rock and 
good water power, this ooght to yield a good profit on treatment. The newly opened quartz 
porpbyry, laid bare by sluicing operations, is to all appearance better than that worked before. 
FrOID the large quantity of tin-bearing rock in sight, I am . convinced that, with good management, 
this is a, most payable property; but the arrangements must he such that the rock can be quarried, 
and rnn into the battery at the lowest possible figure, and the crushiDg and dressing plant must be 
large enough to deal with a very large amount of rock. With proper arrangements, I tbink that 
tile mining and milling expenses ought . not too exceed four shillings a ton at the outside This 
would allow of the treatment of rock of half the value of that already milled at a small profit. 
In making this calculation I have taken no account of the tin that was lost in the tailings frOID the 
old mill. Having Seen tbe appliances tbat were in use, I am qu!t~e prepared to believe the local, 
reports that there was beavy loss; but as no regular assays of tbe talhngs appear to have been made;' 
I cannot form ariy opinion as to the amount of ir. . With better ma,chinery the st9ne crushed would 
doubtless bave given a better a~erage yield. . 

, Tbeqii~rtz'i>.oiphyiy in this Il'round IDUS: be of very considerable .width, having bee~ stripp~d 
for about fiv" cbams up tbe llill Without reachmg the northern edge of It. The southern Side, at Its 
jUJ}ction \vitb ~be g!auite, has· an etlst anti we~t Learing, but it is impossible at present to say if this· is 
tb'i'irIie.'lili'arillg"oftheporphyry dyke. Tbe tin ore in tbe porpbyry appears to 'be more abundant 
in ·th~:.i2i~is of tllf io;J< than'Clsewhere. Li~tle veins t"av?rsmg ,the r?ck show now and then. ve?, 
good,.OJ:e: ' · In Perry s face a slUall leader of <Juartz, carrylllg a bttle tm and some talc and mica, 18 

, ""iin;'beilr[ng 5° N. of W., and dippin!! 35° to the northward. On the general map of t,he district 
a'tii)oiiIpanying this report I bave marked the quartz-porphyry formation wherever I have met 

, witb it. . 

Full Moon Mine.-This is at pre:o:ent the husiest mine in the district, there being twenty men 
at work on it at the time of my visir. It compl'isps 262 acres of grounu, lying on the J1orth~western 
slope of the range., on the head-;vaters of the Wyniford River. Very rich alluvial tin has been 
o"tained from this ground, it baving at one time been one of the most famous claims in the district. 
Tbis property contains depo'its of tin ore of all the three sorts described, and Illore or less work has 
been done on all tbree of them. The nlluri,,1 ground has been well worked, hut r ery little has 
been done to the lodes or to the uyke fUrlnariull as yet, Two shafrs, one 1:20 feet in depth, the 
other 60 feet, have been sunk to te::,t the loue::.;, FJ"OUl the 120-foot shaft I am informed that about 
700 feet of drivinO" has been done in (Jue direclion and another; but the workings are now full of 
water, a~d the pl~n5 are said to hare ;rolle a6tI'1I)" so that I could get no acc~rate informat.ion as to 
the underground work. The beaps of' stufr' elmw": fl'OIll the shafts showed that the "ein stuff must 
hale closelv resembled that ill the Lot u·dl min~, cOl1si:-;ting of quarlz with dark granite ca5-ing, and 
carrying tinstone, molybdenite, fluorspur, amJ ('opper pyrites. Loose stolles of basalt lying about the 
heaps show that a dyke, similar to TiHi t ill the Lottah , Illust have been encoun!ered underground. 
In the \'icinity of the shafts al'e a ,rreat numuer of sUlail leaders of quartz, beanng from 15 to 65° 
to the "T. or"N., ano ha"inO" all th~ 3\'el'arre a N.E. alld S,"'" . ('.our~e. ~fally of these haVE" proved 
,'ery rich on t.he surface, and have been w~rkeJ, whpre soft enough, by tributrr::.; working the alluvial 
j!'round. 'One oftbe best defined yeins bas neill'ly the .ame strike and dip us. 'he No.1 Lottab lode. 
The best. allU\'ial uepn:-its of tin ore were ioulid (I,'er these linle \'ein:", flnu were, '9\'ithout douht;, 
deri'"ed from them . Though the ulluvial grDund has al ready been wurked oyer more than once, I 
think it would be &cl\-i:mblp., as a pJ"o:o'ppcti ll~· measure, to trench across the course of the veins iu 
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several place~, so as to obtain more accurate infurmation about tiJem, which might direct subsequent 
mining work. At the same time I tbink it is highly probable tbat this trenching would sbow 
patches of untouched alluvial ground that would pay for the work. At any rate, th is work would 
give data to prove if it would pay to systematically sluice over again the whole of the alluvial ground. 
There is very gnod hope, in mv opinion, that this would prove payable, the ground being washed in 
ground sluices, fed from sballow dams constructed at intervals up the fiat valley in "'hich the wash 
is found. 

About four chains to the south west from the 120-foot shaft there is an old working in which a 
bard quartz porphyry rock has been struck, containing a veill of about six incbes of hard white 
quartz. The work done is not sufficient to allolV of an accurate measurement of the strike and dip 
of this vein, but it appears to run nearly north and soutb, and to stand nearly vertical. I saw no 
tin are in the quartz, but numerous specks of native bismuth were visihle. This vein being of tbe 
true lode nature, and larger than the majority of the others yet discovered, is worth further ' 
prospecting. 

It is impossible for me to give an opinion as to the payable nature of the veins that have been 
worked upon, as I could not examine them. Excellent specimens have been obtained from them, 
both on surface and in depth, but I could obtain no really reliable information as to the quantity of 
payable are available. According to local report the are obtained from the underground workings 
was tampered with qr stolen, so that doubt is thrown on tbe record of a crusbing that was made. 
All I can say is that the surface sbow is sufficient to warrant the expenditure of some llloney in 
prospecting tbe veins more tboronghly. . . 

As in the case of the Anchor mine, the future of the Full Moon depends very greatly on tbe 
successful treatment of tin-bearing quartz porphyry. Tbere isa.considerable quantity of this rack 
laid bare in the fiat ground just below the battery. The general direction of tbe course of the 
quartz-porphyry dyke is N.E. and S.W. asfar as I could ascertain, snd its widtb is probably three 
or four chains. Owing to tbe ground not Baving been trencbed 'or tested in any way, I could not 
get observations to establish :either the cQurse or the width. of the formation with any accuracy . . In 
the cutting for the tramway to the battery the bearing'of tbe edge of tbe quartz porpbyry where it : 
joined the granite was foqnd to be 65° W. of S., and it lilso showed an irregnlar dip to the soutb­
ward, as much as 58° in one place, bnt vertical in anotber . 
. ' The rock has been pretty well prospected on ' sllrfa";' by a long drainage trench, and by 

several pits" and trenches:": It is 'nearli'e\ierywhere tin-bearing, tbongh care will have to be . 
exercised in selecting the .to~e forCMishin'g : " To work ec.onomilially it will he necessary to have a . 
good many openi~gs in th~ rock at work at the same time, 80 tbat payable ore may always be ' 
supplied to the battery . . , .. ~ .careful record' of the occurrences of good stone should be kept, in order 
tb.at there may be data to di~cover if theimpregnations of tin are bave any regularity that might 
lead to more econ?mica!. w.orking .. At pre~ent I can s'e~ no sig? of an'ything of the sort, the good .. 
stone and poor .stone bemg scat~ered sbollt . aalOng eacQ otber Without any apparent reason or law . . 
Veryiich stone ba:s , b(l~ri pb~ned ,from :rii.any parts pf ~the form\ition, and with careful manage­
~ent !.,do 'n~t ,~ritidpa,!£:~i~iffi~~Hft. i!!,'ge~.f!~lg e~o~g~ ~ayable or<; ~~ keep the batter~ in conslant . 
workc"':Tpe mdl now.lD; .ih~J;q~ss~on of,.t~e . Company IS. large el!o,agh to allow of thorougbly 
testing the ground, but}!; or~er tow"r1<.to the best.'advantage it s~ould be increased tolive or six 
times itS present capacity. :· ··T.beoutput from .asnian niillctreatinglow.:grade are may be too small 
.to give a profit over expenses' <if mining, mil.ling, Rndinanagemeni;but wben the amount of rock " 

' crush~ is increased, and · e~pe.~ses perto~ are reduced to a minimum by the use of labom'-saving ' 
machlDery, tbe same are WIll frequently YIeld II profit. , 

The Full Moon Company have ju.t finished the erection of. a battery or mill of a type not yet 
common in this country, though in successful use elsewhere. It is a very neat and well arranged 
mill . The ore from the mine is drawn from below the battery by a sbort inclined tramway, which 
was not finished at the time of my visit, to a feeding floor, from whicb it is put into one of M. B. 
Dodge's (U .ti. ) .. Giant " Rockbreakers, J 0" x 8" aperture. Mr. S. W. Vale, of i\Iessrs. Park & Lacy, 
of Sydney, who have supplied all tbe crushing and dressing machinery, informed IDe that this 
machine was reckoned to treat 50 tons of hard quartz in 24 hour., breaking it to I! inch 
gauge. It requireR 4 horse power when working on hard quartz. Price £10.5 f.o.b. Sydney. This 
rockbreaker WIll in one shift crush enough stone to feed the Huntingdon mill tor 24 hours. A large 
wooden hopper has theretore been placed beneath it to receive. and store the crushed rock . From 
tbe hopper t~e stone is fed into the Hun~ng:don mill br, means of-an automalic. -" Cballenge ' :. Ore.7 
feeder. Th,s costs £45 complete, f.o.b., ID ::,vdney. '1 he Huntmgdon .. CentrIfugal RoUer Mill 
~ a machine now in common use in many parts of the United States, where it has given much 
satisfaction to those using it. I t is recQanh;eci to be one of the most formidable rival:iI of the stamping 
battery, and is ipcreasing in popular °ravonr. The mill in q.uestion i~ five feet ~n diameter, and is 
capable of crushing from 20 to 25 tons of rock in 24 hour. . The gratings are No. 8 dia2:onal slot 
gratings, equal to punched gratings of 140 holes per .quare inch. The mill costs £;Ji5, f.o.b., 
Sydney. The large ringdie can be removed when worn out and replaced witb a new one, which 
costs £12 158. in tiydney . The ringdies on the centrifug-al rollers are of chilled steel, and cost 
£12 IZs. per set. The crushed are from the mill passes to the Frue vanners, of which there are three. 
T~ese cost £140 in ~ydney. A neIT style of Frne vllnner h"" lately been brougbt out, which has ' 
the revolving indiarubber belt corrogated instead or ·plain . . These new vanne~ cost ~230 eacb, and 
are said to do the work of three of the old alles, but req DIre the ore to contain a fair percentage of 
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heavy concentrates in order to do their best work. The three vanners in the Full Moon mill will 
h. worked to their full capacity to take the material from the Huntingdon mill. They are to be 
work~d at 200 stroke~ a m~nute .to begi~ with. To drive all the ~?chinery th~re. is a 12 h.p. 
(nommal) Porter Engme wIth 9-lOch cyhnder and 12-mch stroke. 1 Ills co.t £90 In ~ydney. It is 
provided with a Gardner governor, which in ('asp- of a belt breaking tihuts (Iff the ~team and so 
pre"ents further damage. The engine is supplied with steam from a Tangye 12 h.p. upriO'ht 
boiler with 4 Galloway tubes, costing £130 in Sydney. The main driving belt is lQ ,inches wide, ~he 
mill and rock breaker belts each 8 inches wide. Both ruill and rockbreaker have fast and loose pulleys. 
The belts are of leather, Tbe pulleys on the line of shafting are all of wood, ruade by the Dodge 
Manufacturing Company, U.S.A. These pulleys 'are very ligbt, strong, and easily fixed, and are 
claimed to transmit 20 per cent. ruore power than iron ones. The whole of the machinery is 
thoroughly good and well set up. A small water-race has been brought in to the back of the 
battery to supply the boiler and macbinery. 

The mill was not quite ready to start work at tbe time of my visit, but Mr. Vale promised to 
let me have samples of tbe tailings and concentrates when work was started. I have since received 
from him three samples, which bave been assayed by Mr. Ward, Government Analyst, with the 
following results :-Sample I, of concentrated tin ore, was obtained from stone from tbe flat in front 
of the battery ; this stone yielded 3 per cent. of concentrations; Mr. Ward's assay show. these to 
contain 56 per ceut. of metallic tin . A good deal of molybdinite copper pyrites and quartz is visible 
in the sample, and it would require anotber dressing before going to market. Sample 2 was of 
dressed ore from fine sand ; tbis was separated from tbe bulk of tbe crusbed ore by means of a V 
box, and dressed on a vanner by itself; tbe result is unsatisfactory, as the dressed ore contains only 
1 it per cent. of metallic tin. Sample 3 was of the tailings from the vannel'S; this is most 
satisfactory, as the analym shows only minute traces of tin. Mr. Ward say., "No.' 3 is all but 
absolutely free from tin." Tbis shows wbat good work tbe vanners are capable of aoing. I have 
no doubt that in a sbort time it will be found possible to dress the ore more thoroughly without 
losing anything of consequence in tbe tailings. The poor,result in the caseof the fine sand treated 
is most likely- due to the vanner having been set to treat the general bulk of the sand and not 
adjusted for tbe treatment of very fine stuff, which requires a different speed and different number 
of strokes to be 'given to the belt. , The rapid and simple working of the vanners must always 
recommend tbem in preference to tbe slower and more costly jigs and buddIes, and a re"tlt of 
saving ore dressed to 56 per cent. in ,one operation witbout any loss in tbe tailings is one that any 
machine migbt be proud of. I have great bopes of tbis mill leading to a great revival of mining at 
tbe Blue Tier. ' 

Haley's Lease.-This ground comprises 60 acres beld by Messrs. M'Gough and Young. It 
lias produced very good alluvjal tin ore in its time, and still gives a living to its owners from tbis 
source. ,It is most notewortby, however, as containing a very well marked dyke of quartz porphyry 
carrying tin . This dyke extends tbroughout this property and southward into Mr. Crowtber sand 
the Etbel Company's holdings,and northward through tbe Blue Tier Company's ground into the 
Full Moon Extended-see attacbed map. Near the northern boundary , a sbaft 16 feet deep bas 
been sunk in tbe porphyry, and some remarkably rich stone has been obtained from tbis. This sbaft 
encountered very hard ground, and tbere was difficulty in keeping it free from water, so further 
sinking was abandoned, and tbe shaft is now full of water. The general course of the dyke is not 
far from north and south, and it is generally about a cbain in width. Tbe rock is similar to tbe tin­
bearing rock of. the Full Moon and Ancbor boldings; the central portion appears to be tbe ricbest, 
but wherever I tried it the rock contained some tin, and many excellent prospects were obtained. 
Through the centre of the dyke tbere is for some distance a small quartz vein running tbe same 
course as the dyke itself; very rich tin ore has been got from tbis little vein at several places along 
it.. From a hole on it about 30 feet long, 8 feet wide, and 20 feet deep, Budgeon and part.y 
obtained, it is said, about 5 tons of black tin, and from anotber about balf the size of tbe last, from 
5 to 6 tOilS were got. Tbese holes were put down in soft parts of tbe rock wbere the tin ore was 
free enough for working in a sluice-box; where the stone required crushing machinery it was left 
al one. Another vein carrying in places very rich tin ore has lately been found running through 
t.he granite to the westward of the dyke and gradually coming into and crossing the latter ; it has 
been exposed in several trencbes, and seems to be a true lode, tbough it consists mostly of altered 
granite similar to that on tbe walls of the Lottah lodes, without !Oucb quartz; in one trencb 
remarkably fine crystallised tin ore is easily obtainable; this vein should be prospected still further 
and, if possible, sunk and driven upon. 

An adit bas been driven upon the course of the dyke for about 245 feet, and two shafts, 29 feet 
and 41 feet in deptb re.pectively, have !'een put down to make communication with this adit. The 
last 66 feet of tb e adit has been driven by some mistake into the granite country instead of along 
the dyke, so a branch dri,e 56 feet in lengtb bas bad to be put in to foliow it. Fair prospects are 
obtainable all along this drive. 

As in the case of tbe Full Moon and Anchor mines, tbe treatment of low-grade ore 'in large 
quantity is the problem to be solved by the proprietors of this company, Tbey have an immense 
mass of tin-bearing rock, wbich will bave to be worked on a large scale and at the lowest possible 
cost. The ground is very flat, and will probably therefote requu:e pumping ma,chinery to work it 
to any depth; there is, however, enough stone above the level of the present adlt to keep a battery 
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going for a long time, and by opening the dyke all along its surface it would he well prospected. 
I anticipate that there may be some trouble in getting enough water to "upply a large reduction 
works here. and care will have to be taken to conserve it as much as is possible. 1 believe this 
property to be a good one. and a fair field for profitable investment; it certainly promises well 
enoug-h to warrant a thorough trial. 

Traversing the granite in this ground, as is the case generally with the whole district, are 
numerous small quartz ",eins, often carrying tin ore. Many very rich specimens of tin OTe have 
been picked up in the alluvial ground, which have probably come from some of these. Extended 
trenching- is desirable to prove the grollnd with respect to these veins, as a good lode may 
perhaps be found. . 

A basalt dyke is met with in the northem part of the ground, with a course a bout 30.0 'V. of S. 
It is about 3 feet wide. 

Blue Tier.-This company holds 260 acres of gronnd, which has proved very good in alluvial 
tin ore# A good deal of sluicing is gtill going 0.11. S everal small quartz "eins have been found, and 
there are aJ~, as seen 011 the map herewith, several occurrences of the tin~bear-ing quartz porphyry. 
The most important of these is part of Haley's dyke, above deseribed, which passes thr'ough the 
easternmost part of the hulding, and continues on into the Full Moon Extended Company's e;round. 
This dyke has been Cllt across jn three or fOllr places by trenches, from which fair prospects are 
obtainable. In a few places "ery fair ore has been out. As this is part of the Haley's dyke, 1 see 
no reason for supposing that it wi}l prove any less valuable than the part which I have above recom-
mended as worth investing in. . . 

. Tbis company has much better water supply than the Haley's Lease or Full Moon Companies, 
and the stone would not· ha<e to be carried very .far to be dressed. The dressing works for the 
Haley'S Lease would be ' also more advantageously situated if on the Blue Tier ground, and con­
llected with the stone by a tramway . . 

. Full Moon Extended.-This cowpany holds 80' acres on the line of the quartz-porphyry dyke, 
passing through M'Gough's and the B lue Tier properties just described. A large number of 
trencbes~have been cut across the dyke, showing it· to still possesS the same character as in the above. 
A shaft has been sunk' to a depth of 34 feet on t.he dyke, . the stone .,improving as the shaft got 
<leeper.. Some very nice ore was obtained from this shaft . . The'sniall pomp used for keeping down 
the water nro"ed quite incapable of performing its work, andojJerations had to be suspended. An 
adit was tliEm begun from tbe Wyniford River towards this shaft: There would be 65 feet of backs 
above this adit at the shaft, and 99 feet in tbe highest part of the ground . . The adit was driven 105 
feet through hard grey granite country. The manager informed me that he struck the soft dyke 
formatioll in the end of this drive just before having to stop work. It is a great pity that this· wOl'k 
was not eontinued. . . 

The porphyry dyke was Iiot visible in the W yniford niver as I expected, and the nianager of 
this property informed me that he bad never se~n it anywhere in the riTer,. but tbat it occurred 
further north again. . . .' . . _ . '. , . - .. . 

. Tbis company should make arrangements to 'get 100 or more tons of stuff from the various 
trenches crusbed and dressed, so as to afford a test of the ground. If this trial should prove favour­
ahle, the .adit should be-extended and dressing works put'uifon the Wyniford River, which is here 
large enough to give a fairly" good supply of water "ll tbe year round. . 

The pro'perty does not d~serve to stand idle. A basalt dyke about 3 feet thick crosses the third 
trench north of the shaft, b~aring27° 'V. of S. -

W. L. CTowt"er'~ Sertion.-Tbis is 20 acrpsof ground lying to tbe south of Haley's Lease . 
It is very flat, and lies on tbe watershed between the 'Vyn,ford River and Crystal Creek. draining 
to the former. It is worked on tribute for all uyicd till ore, the ore being found in the !'halJow 
surface soil. about two feet in deptb. The tributer, Mr. Willing, told me he had got 7 tons of 
black tin in three months at a cost of £5 a ton . Owing to the tlatuel\s of the ground, the stuff has 
to be sluiced by hand in boxes. The tin.tone is sharp and angular. Willing says that he cOII.ide:·s 
that there is hardly an acre of this ground that would not pay to sluice if there was watrr to be 
had. The granite laid bare by the working of the !=:urface is full of little quartz vein!', often c<1l'l'yillg 
good tin ore. The dyke formloltioll found ill Haley 's Lease passes throuf!h this section , but lIothing 
has yet been done to prove its value. 

Ethel T. M. Cumpany.- Haley's dyke passes south from Crowther s section into the Ethel 
Companys ground. About five chains soulh of th eir northern boundary a shaft has been sunk to a 
depth afabaut 60 feet, fair tin~tone beinO' met wit.h throughout it. It i~ now, full ofwateJ' , oevc:ral 
trenches have also been duO' eXI)o~inO' tile pOl",Jh\']'v . The dyke is here over a chain wide, flUU 

Ii" <=I " " " • further south it is said to ,,,,dell out to 9 or 10 chaills, and to be traceable for thr'ee-q 11arter; of a 
mile. Its course is st.ill about nurth and south. Good prospects are obtainable from it in many 
places, and it always carrie.., some tin ore, while really goutl stone is of~1l seen in it .. The head of a 
branch of the Crystal Creek has been worked for alluvial tin ore by trr\,luters, exposlOg the porpllyry 
for a considerable distance. Lower down the hill a party of triouter> were working at the time of 
my visit hydraulicing with a i in . nozzle . 'They had not a good pressure 'of water, but this was 
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owing to bad arrangements, as tbis ground falls rapidly and it is easy to get good pressure. Tbl 
were also working far too narrow faces for tbis metbod of work, and, in consequence bad l/luc 
trouble in movin1[ larg.e .. tones and trees, which, With. ~i?er work.in(> faces, they migh~ go roun " 
T~e wbole of theIr slUICIng arrangemenu: were "f a prl.'"tJve. ~escnptlOn. There is no reason whyc 
thIS ground sbould not be easily dealt wltb by bydrauhc s!U1cmg, but some dams and races would 
bav: !o '!e constructed. Better tail·races tban those now m use on ' tbe ground are also required, 
for It IS sl';11l'ly ~bsurd t~ use a couple of box:~ from 8 to 12. f~et long, o?ly fit for hand sluicing, as 
the only tm.savIDg apphance when hydrauhcmg'. The slUlcmg operatIOns have laid bare a good 
many thin tin· bearing quartz veins in tbis ground, a. in other part~ of tbe district. 

In the lower I'art of this Company's property a tunllel was driven by the Lottah Company when ' 
this ground belonged to it. Tbis adit is about 100 feet in length, and is driveu to cut a small lode. 
This carries a great mixture. of minerals, au:~ongst ~hich I noticed b?rnite, copper pyrites, indigo 
copper, wolfram, talc, and tIDstone. The vemst.one IS quartz, but, as In the Lottah, there is a band 
of altered granite on each wall, and this appears to carry most of tbe tin ore. Tbe wolfram is more 
in tbe quartz. This ore would be a very difficult one both to dress and to smelt owing to the 
number of beavy minerals. ' 

Subsequently to my visit to this property I was told by Mr. C. Symons tbat tbere is a largk 
quartz lode crossing the porphyry dyke about' 0 cbains south of the 60·foot shaft above mentioned, 
with a bearing 70° W. of N. · This sbould be trencbed on and prospected, as tbe almost universal 
occurrence of tin ore in tbe small quartz veills throughout the field renders it very probable tbat a 
strong qnartz lode will also carry tinstone. At its crossing across tbe tin.bearing porphyry would 
be an especially likely place to find good ore. 

Wellington.-Eighty acres of ground are beld by this Company. Hydraulic sluicing had only 
been commenced the day before my visit, but a good start bad been made. The nozzle in use was 
I!' in diameter, but was rather large, and was shortly replaced by a 1". one. About' Ii sluice beads 
of water were being nsed, and tbis under a bead of only about 40 feet. Much better progress would 
result from nsing higher pressure and more water. There is a large extent of shallow tin.bearing 
ground to be sluicejl. The heavy trees on tbe gronnd are troublesome. - If tbis venture proves 
sucC<lSSful a great .deal more similar ground throughout the district can be worked in the same way, 
namely, ground th':'~ .is sballow and too poor to pay by gronnd.sluicing, but of wide extent, . Tbe work 
of tbe WellillgtonQompany will therefore be watcbed with interest. 

Numerous 'quartz veins of from 1" to 6" ill tbickness as a rule are fonnd throughout tbis 
property, and the ~luicing will doubtless lay bare others. Some of tbese in the eastern section 
bave been worked upon at some considerable expense. Two sbafts, ' one 37 feet, the other 80 feet 
deep bave heen _.link, and an adit 494 feet in lengtb has been driven. The first 370 feei of this 
adit were tbrouglUl'ard granite, and tbe work is said to bave cost about £200!>. The remainder of 
tbe drive is in soft: ·~untry. Two lodes ,were met witb, No. I at 370 reet from the mouth of the 
drive, No.2 at 407 feet. At 4[,5 feet a soft decomposed sort of granite was met with, and the drive 
was continuedhi Jhis.to the face at 494 feet without passing through it. This 80ft grdnite carries a little 
tin ore, running;in,s said, about i per cent. on the average of black tin. I cannot vouch for tbe 
correctness of this . .stimnte. bnt tbe prospects shown to we render it probable enough, and from tbe 
ease with which it'could bemined and dealt witb, even tbis small percentage wigbt be made to pay. 
The No. I lod!!. h'l.ll"an· E. '*",d VI'. course, and is nearly vertical.· Tbe nDrtll . wall is hard and well 
defined, and has 'Il' shght clay fluC3n. Next to this is a small qnartz vein about 3" wide; then 
tbere is soft decompOsed granite for about 8 feet, said to have been tested and found ·to contain Ii per 
cent. of black tin, iind tbe';: on tbe South wall is another small quartz vein; tbese quartz veins are 

. "0n16wbat micaceous, .and appear to be .granite infiltrated with quartz in solution and tbus altered, 
the felspar being removed at tbe .. me time tbat tbe quartz was deposited. The No.2 lode is about 
'f' of quartz, with about 6" of soft granite on each side of it, both carrying some tin ore. This lode 
runs about E. and .W., and underlays a little to tbe North, so tbat it is not unlikely to join No. I lode in 
deptb. It is quite likely tbat tb .. e lodes will become more solid and better defined at a greater deptb. 
The sbafts yielded some very good ore. On the surface the lodes make tbeir appearance as several 
small veius carrying excellent tin ore. Several of these have been worked successfully by simple 
sluicing, tbe hard stones being tbrown away. In the tunnel, about 16 feet before coming to No. I 
lode, a dyke of basalt 30 incbes thick was cut tbrough, and it was also met with in the side of the 
bottom of the 80·foot sbaft. This dyke cuts through the lodes. Loose stones of basalt are found 
lying on the surface in quantity near the water· race that brings water to the bydraulic workings, 
sbowing that another dyke is somewhere ill that neighbourhood. 

Anotber of tbe tin-hearing quartz porphyry dykes passes through tbis property in a nortb­
westerly direction, and is said to bave been traced on the Kent Company's land. Very little work 
has heen done on tbis. If tbe Full Moon Company is successful iu making a profit frow tbis sort 
of stone it will doubtless receive much attention wherever it is found throughout the district. 

Giant.-Tbis Company is working a little at it, alluvial ground. A quartz porphyry dyke is 
found in its west.ern section, bearing about 10° E. of N., and showing a little tin ore in the trenches 
that have been dug across it. 

O.,ther Holding.o:.-~\frer examining the above properties I did not thillk it nece6sary to further 
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explore the district, as from inquiries 1 found that the general character of it was similar to what I 
hao seen. Besides, the ground not examined was not being worked, and I could not iherefore get 
information about it on the spot.· .. 

. Men employed.-I was sorry to see so few men employed on the large area of ground held by 
the various companies. The Full Moon and Anchor Companies alone were working with any 
vigour. From inquiries made, I found the number of men employed by the various companies to be 
as follows :-

Haley's Lease-two Europeans, three Chinese. 
Lottah-one European (caretaker). 
Full Moon Extended-no one. 
Giant-one European (caretaker). 
Blue Tier--eight Chinese. 
Wellington-two Europeans, one Chinese. 
Anchor-thirteen Europeans. 
Ethel-three Europeans. 
Crowther's-four Europeans. 
Other Ground--eighteen Chinese. 
Full Moon-twenty Europeans. 

Or a total of 46 Europeans and 30 Chinese. This is a very small number of men for the extent of 
ground held. More vigorous working will be required before tI.e Blue Tier regains its old position 
as a tin-producing district. 

Conservation of Water.-OwiDg to the great height· at whicb the tiD fields of tbe Blue Tier 
district lie, the supply of water is only sufficient for sluicing purposes during tbe wet months of the 
year; and on the higher ground tbere is always difficulty in getting a good supply at a beight 

. sufficient to give pressure for hydraulic working, whicb, in my opinion, is now the great desideratum 
for the poor alluvial dirt still plentiful. I am confident that an immense area, yet untouched on 
account of its poverty, as well as much ground that has been already sluiced, 60uld be worked 
by tbe bydraulic metbod with profit. I do not tbink tbat tbe conservation of tbe water in dams and 
reservoirs presents any very great difficulties; on the other hand, the confignration of the northern 
slope of the range is very favourable for the storage of water. The Blue Tier is one of the wettest 
places in tbe Colony, tbe mean rainfall from 1st January to 30tb September for tbe last five years 
being 42'84 incbes, an amount of faU only exceeded at Waratah and Corinna. '.rbe range itself 
gets a greater amount of rain than Gould's Country, where the observations are taken. Mr. R. S. 
Milles, the manager of the Full Moon mine, .bas observed the rainfall this year, and finds that in 
the six montbs between 14th April and 14th October, lR89, 48'40 inches of rain fen on the top of 
tbe range, Tbis gives a very large quan_titLofwat~r_ f .... !ling over the wide Bat lying top of tbe 
mountain. · Now, there are a great maiIY~tla!'~li1!l'i'!'··l'1i'i\P·embankments will impound a wonder­
fully large quantity of water. The Full Moon Company have erected a small dam, which will give 
a large supply of water, and Mr. Millesinformed me tbat he could impound 10 acres of water, or 
about 20,000,000 gallons, by raising tbis dam to a heigbt of only 25 feet above tbe deepest point in 
tbe little creek. Tbis embankment would be 2881 feet long, and have an average depth of about 
13 feet,--quite a ligbtwork. Tbe saine gentleman bas taken levels and measurements that show 
that on Wheal Tasman Flat a reservoir could be made with an embankment about five chains long 
and of about eight feet mean depth, that would contain something like 200,000,000 gallons of water. 
Tbese figures giV'B some idea. of the ease with which large quantities of water may be impounded. 
Tbere are many other places where smaller reservoirs could be made at a low cost, at different levels, 
almost to the top of the range. Lower down, along the W yniford River and its tributaries, there 
are great numbers of good reservoir sites. One very good one is on the Giant Company's ground. 
Here there is a wide flat which has been worked for alluvial tin . The ground was so flat that there 
was great difficulty in keeping the workings free from water, alld all the washdirt had to be washed 
in bOl"es, as there was not sufficient fall for ground-sluicing. .At the lower end the valley narrows, 
and a dam ahout five chains long and not ruore tban 25 feet deep in the middle would store tbe 
water in a basin probably 30 acres in extent. As the Wyniford ill flood carries a large volume of 
water, tbere would be no difficulty in filling this dam. 

A system of water storage on the Blue Tier would benefit all the tin-sluicing companies down 
the Wyniford River as well as the Blue Tier workers. In a short visit snch as ruine it is not 
possible to learn how much water could be stored, and exact data on which to base estimates of cost 
of storage and area of ground benefited can only be obtained by a careful contour survey of the 
district. Such a survey would be of great assistance to mining companies by showing exactly hOI\' 
far they would have to go to get water at any level, what fall they could get for tailings, and what 
distance they would bave to drive in order to drain their mines to deep levels. This la.t is a matter 
of great iruportance for the future working of the field, as it would ohviate the necessity for pumping 
machinery, with its constant heavy charge:" if a deep adit were to take away the water. An ad it a 
mile in length froOl the suuthern side. of the range would drain the Lottah, Full Moon, Haley'. 
Lease, and part of the Blue Tier ground to a depth of about ROO feet below the watersbed_ I do 
.Dot know of anything that would do morp. towards directing wining operations into the most 
economical channels than a proper contour surrey. 
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In conclusion, I have to say that I received the greatest courtesy and consideration from every­
one connected with the mines of the Blue Tier district, and no trouble was spared by anyone to' 
give me any information or to guide me to any part of it. I bave particularly to thank Mr. 
Milles, Mr. C. Symons, and Mr. Thomas Budgeon for much valuable help. 

I have the honor to be, 
Sir, 

Your obedient Servant, 

The Secretary of Mines, Hobart . 

A. MONTGOMERY, M .A., 
In.pector of Mines and Geological Surveyor. 

., . 
r. 

. ' . 

WJUU.)!' TROK..l.S STRUTl', 
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REPORT O?\ THE STATE OF THE NIJ~L\"G I~DUSTRY ON THE 
WEST COAST. 

SIR, 

In.<:pector (if Jfine.<c and GMlogical Sun:eyor'.~ Office, 
LauIlCe:1tol1,25t1! Apl'il, 1890. 

I HAVE the honour to repol't to ~·ou on the state of the :\lini"ng Indu~try on the 'Ve~t Coast of the 
Colony, as observed by me during my recent visit there. 

MOUNT LYELL DISTRICT. 

This was the ~r8t mining centre I went to. There is a fairly good cart-road from Strahan 
to Lynchford, and from the lattel' place to Mount Lyell there is a road wide enough for sledges. This 
part of the road is not well laid out, the grades being much too steep for anytbing but a pack-track. 
To make a cart-road of it numerous deviations from the present track will have to be made. I am convinced 
that true economy demands that the roads in these minin~ districts should be laid out 80 that they may 
develope from pack-tracks into cart-roads by simply widenlD~ and forming them from time to time. Easy 
O'rades are of much more importance than short roads, espeCIally in a district where horses and horse-feed 
~re very expensive. A bad road causes a very heavy tax to fall on an out-of-tha-way place in the increaaed 
.expense of obtaining all supplies. Th.e difference in first cost of a good and a bad road is soon lost in the 
extra expense of transit over tbe latter, and it should be borne in mind that this extra expense is, dead loss 
to the country. A country requiring a larger population to develope its resources cannot afford to employ 
its men in unreproductiv_ork, and the extra labour involved by bad roads could be employed to advantage 
in other directions. The makeshift character of so many of the roads in the mining districts of the West 
Coast i. Jluch a charge upon the induatry that I feel compelled to pall attention ·to tbe falseness of the 
.economy. An example of the extra expense involved by one or two bad'grades is ' to be seen in the road 
from Remine to Mount Zeehan. This is on the whole an excel1ent road, but there are one or two very 
steep grades in it which compel tbe employment of three horses instead of two for every cart that passes 
,over it. 

At Mount Lyell I examined tbe extraordinary deposit generally known as tbe " Iron Blow," worked by 
the Mount Lyell Gold Mining Company, and the alluvial claims of the Linda Company and of Messrs. 
Carlson Brothers and Delaney. Tbere are other alluvial claims in the district, and there is also a place 
where native copper, said to be auriferous, has been found in some abundance, but I was unable to visit 
·these. The Mount Lyell Company's gold-bearing deposit is of a most UDnsual cbaracter. It consists 
mostly of red oxide of iron (Hematite), sometimes micaceous. This iron ore is partly in hard solid metallic­
looking masses and partly earthy and soft. Gold occurs in both sorts of the. ore. Portions of the iron ore 
are bydrated and changed to yellow and brown oxide. of iron. Iron pyrites is frequently found in this 
portion of the stuff. On the western side of the hematite is a large mass of iron pyrites, the relation of 
wbich to the rest of the deposit is as yet difficult to make out. In a drive into the workinO' face a lode of 
copper J?yrites was encountered, but this.I djd n.ot see, as the dr:ive was b~O{'ked up. In the Towest ~evel yet 
driven mto the ore-mass the 'red hematite IS still found on the eastern Side, and on the western slde hard 
iron pyrites and a mixture of iron and copper pyrires with galena. A peculiar feature of the are is the 
nearly entire absence of silica, its place being taken by baryte (heavy spar). A large open cutting.has been 
worked in the outcrop, forming an irregular circular quarry 66 feet wide in the widest pa1't, and having an 
averaO'e diameter of 42 feet. The face is about 50 feet high in the middle. The whole of this cuttinO' is in 
the o~e-mass, and on the western side of it lies the mass of iron pyrites above mentio!led. No worl.. has 
been done on this, and its extent can only be surmised fl'om two to three surface trenches. It evidently 
extend~ over a large area. On the spur above the working face the outcrop of the hematite may be traced 
for about 100 feet, .but tl'enching would probably trace it much further. The strike of the deposit appears to 
be as nearly as possible nOl,th and eouth, and extensions of it are said to have been found on this line a mile 
to the southw3rd and for a. long distanc'e to the northward as well. The country rock is conglomerate and 
sandstone, probably of Silurian age at younge:-t. Silurian fossils are found in the neighbourhood, but I did 
not see any in situ. and cannot therefore be certain that they came from the cQn?,lomel'atc formation. The 
depo!lit is'most likely a lode, the wiCe pOl·tion lIOW worked being one of those bulges which are not 
uncommon. The p~·l'ite~ (lD the western .side of the cutting may possibly prove to he another lode coming 
into the hematite one. ~lo l'e working must be done before the relations of the pyrite:, and th~ hematite to 
each other are quite clear. 

Gold is readily obraiuetl in the prospecti.ng (lish by wa,.; hing the softer parts. of tbe hematite. The 
battery returns show that si1'\er is aho present in some quantity. Much of the goold is \'e1')" fine and flaky, 
and is very easily washed out of the di:;h. The large amoullt of baryte present in the ore makc~ it very 
difficult to save the gold in ~'a~hing off, and the p:'ospect obtained from the tailings of tbe dish washed is 
nearly as good as the first one. The il'OH oJ'e also is hcayy. This heavy character of the gangue is greatly 
ag~inst the successful treatment of th~ .ore i.n the battery, and in consequence tilere ha\'e bee~ man.y com­
plamts as to los:; of gold. .-\. small tailIng-pit clos.e to the batter::_. nnd two ,larger darns some little dlstance 
awav from it, have therefore been con~tructed to Impound the tallmgs for further t,·ca tment. Assa~'s have, 
I am told, been mudr of the tailings from time to time in a desultory sort of way, but 110 attempt' appear~ 
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to have been maue to secure a regular and systematic sampling of the tailings in order to ascertain the exact 
amount of loss. This ought to be done in every battery, but most especially in such ""8 one as the Mount 
Lyell Company's, where heavy loss of gold is to be feared from the nature of the ore. It is not enough to 
take occasional samples from the heavy tailings that accumulate in the settling pits, for the fine slime, 
constituting often 30 per cent. or more of the whole bulk, frequently is even richer than the sand, and all 
the slime escapes suspended in the water. To take a fair and accurate sample of the tailings from a battery 
a small portion of the stream of water and tailings issuing from the mill-house must be continuously or at 
regular intervals diverted into a special settling-tank large enough to give time fo~ aU the sediment to settle 
in it. At the end of a week an assay sample taken from this sediment~ ati:er mhing it thoroughly, will 
correctly represent the composition of the whole week's tailings. There are numerous mechanical sampling­
machil'f8 in use, mostly of American design, which act excellently. A simple and effective sampler can be 
easily dtade as follow. ":-The whole of the tailings from the mill are gathered into a launder. At any con­
venient p~ce this launder is made to discharge into another one set a bout Si:I inches lower down, so that the 
water drops in a small waterfall from the higher into the lower launder. Immediately under the fall are 
placed· six or more small metal pipes, distributed as evenly as possible over the whole space ot;l which the 
water falls. These pipes are placed vertically, with their tops, which are open, sllfficientl.v hi~h to be above 
the level of the water as it runs away in the lower launder. A small proportion of the whole discharge 
falls through these pipes into a shoot fixed underneath the lower launder (through the bottom of which the 
p.ipes pass). The shoot carries this small portion into a large settling-tank, where the sediment is allowed 
"to accumulate as long as may be desirable. When the sediment is thoroughly settled the water is syphoned 
off, and the sediment is thoroughly mixed' with a shovel; and a portion is taken from it to be dried and sent 
away for assay. The c~st and trouble of the whole arqlDgement are th.fiing, and a thorough check. on the 
efficiency o,f the battery is established. Such cbec~$ on the battery work are most necessary, even when 
the mill is working :well, as any blund~r or piece of carelessness on the part of those in charge almost 
inevitably ~sults in loss of g~ld and consequent higher assay of the tailings, and an inquiry into the reason 
of the loss il:1 at once "instituted. Close ·attention to the work in band and carefUl treatment are thus ensured. 
When the.Ioss of gold in the tailin~s is great, efforts are sure to be made to reduce it, and to improve the 
gol~~saving appliances; but when the amount oflos(i~ ~nknown. as is the case without one exception, so 
far as I know, throuO'hout the whole of the Oolo~i, It 18 a very easy matter for the battery men to persuade 
themselves that not~ing of consequence is lo~t> ·It is notorious that, as a rule, battery managers know 
a.bsolutely nothing as to what they ate l~sing. ... . .. • 

From the manager of the Mount Lyell Company's mine I learned that 1530 tons of ore had been 
crushed in the battery for a return of 14~O onnces of ~ullion, abollt half of which was gold and· half silver. 
He also told me that assays of the ore generally gave a return of silver that would be payable if it could be 
cheaply recovered. The batter.v treatment is not capable of saving silver except when in the native state or 
alloyed with gold. C~loride of silver can be amalgamated readily, but requires time. The other com­
pounds of silver can mostly be amal!!"3.mated if treated for a long time in iron_ pans heated by steam, with 
salts of cop~r, common salt, and oth~r chemicals. The ordinary battery treatment does not recover these 
compounds at all. In order to make the most of the ore, it will therefore be necessary at Mount Lyell to 
improve the treatment now in use. 

The reduction. plant at present consists of an eight·stamp battery with amalgamated copper tables and 
blanket tables, and one Wheel~r pan. The manager was erecting shaking~tables and a small amalgamating 
device ofbts own, at the time of my visit. The..whole battery was sadly defective. The same remark, I 
am 80rry to say, -would apply more or less to everything about the mine. The working face was in such a 
dangerous conuition that I had to order tb~ removal of several tbreatening rocks at once. The arrange· 
menls for getting the ore from the working face to the battery were also very badly arranged for economical 
wor~ing .. The stuff from the face was wheeled in barrows for nearly a chain, and thrown down a pass 
directly into a truck, no proper hopper being provided. The loaded truck was then driven out by two men, 
being too heavy for one by himself, and tipped into a hopper at the head of a self-acting grade or wire 
tramway. I could see no reason for not bringinO' the tramway right up to the floor of the working face. 
The tramway was in a wretched condition-hardly any of the rollers would revolve, their axles being too 
thin, and allowed to project too much, At the bottom of the grade the trucks ran into a self-tipping 
arrangement constructed much too flimsily fol' its work: I was not surpri~ed to see a truck jammed in it. 
From the tip the stuff runs rig-ht down on to the feeding--flool' of the battery. inte rfering very much with 
the work of the feeder. A hopper ouO'ht to be pt'ovided to take this stuff. U ndergl'ound, in the level 
driven on the lode, the same unworkm~nlike state of affairs was evident, the drive being extremely crooked, 
withollt any apparent reason for its crookedne~s. It is only fair to the present manager, Mr. Crotty, to 
say that be had only taken charoe of the mine two days before my vi.:5it, and cannot therefore be held 
responsible for the state of affairs, ';hich he was doing his best to remedy. 

The style of machinery that should be used. for th is a re requires to be selected with much con5idera­
tion. If silver is present in payable quantity, as I was told it is, it is:l mattel' of consequence to 5ave it as 
well as the fine croid now lost, The trea tment of ~ilyer ores by amalg:-tmation depends on the nature of the 
compounds of silver pre:5ent in tEem. The process most likely to g-ive a ~atistactory result is that of pan 
amalgamation. As the Company has a \A/heeler pan in the mill. it '.,·ould not be difficult to give this 
process a fair trial. The pan should, however, be worked in connection with a se ttler in order to dOJ'u.:Jtic6 
to the ore, as the pulp in the pan ought to be worked to the consistency of honey, and then thinne with 
water in the settler in order to recover the quicksilver and amalgam. ..A.~ the pan amalgamation process 
does not appeal' to be well known in this Colony, a short outline of it may be nece~sary , It is designed to 
·effect and ensure intimate contact of'the preciolls metal with quicksilTel'. For this purpose the finely 
ground ore is mixed with enou&h water to form a i. pulp " thick enough to p:-event the eU::JY settlement of 
quicksilver thl'Ough it. The o~e is crushed by meaus of 5tamps and pa$:5N over copper tables in the wmal 
way, thus saving the heavier gold. From the cappel' tables the cl'u:5hetl ore passes into 8 serit's of six or 
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more' large settling-tan~ of sufficient size to prevent the I08~ of much sediment. From these it is 
shovelled into the pait, the mailer of which is revolving. Enough water is added with the sand to thin it 
enough to allow the muller to work freely. The quantity of water added should not he $0 "rent as io 
prevent the ore from eventuaUy working to the proper honey-like consistency. The muller is lo,:'ered so as 
to bear heavily on the bottom of the pan and grind freely. In the course of from one to two hours all the 
heavy sand is thus reduced to a fine slime, and the contents of the pan become" pulp." From 100 to 
300 lbs. of quicksi lver, according to the size of the pan, aTe now put into it. together with quantities of 
common salt and sulphate of copper (bluestone), which must be 3S determined by a few experiments. For 
a charge of quarter of a ton of ore in the pan, 6lbs. of salt and half a poulid of bluestone might be tried 
to begin \vith. If thE' bullion ~ot from the pan is found to contain too much copper, say more than 20 per 
cent. , the quantity of bluestone used to a pan charg-e must be reduced. Hut if the bullion contains less 
than 5 per cent. of copper, more silver would most likely be saved jf a liule morc blue:stone were used. 
In this process it is better to produce somewhat coppery bullion than to lose silver by J'cducing- the quantity 
of bluestone too much. These chemicals, as the salt and bluestone are gellerallv termed, may be added 
along with the ore when charging the pan. Some mill men also add t'~e quicl;silver immediately the ore' 
hal) been introduced, but it is generally preferred to keep the quicksilver hack till the coarse sand has been 
finely ground. While the grinding is going on steam from a boiler is injected into the pan, raising the 
temperature of the contents to boiling point. This greatly faci li tates the amalgamation of silver. To 
prevent loss of .heat the pan is furnished with a wooden cover. After adding the quicksilver the muller of 
the pan is raised a little so as not to g-rind any longer, and it now churns the quicksilver and contents of 
the pan together. This process continues for from two to four houTS, at the enti of which time fine globules 
of qui.cksilver may be :::een thickly in the pulp adhering to a stick dipped into and withdrawn from the pan. 
The fine globules of quicksilver! circulatillg constantly through the whole mass of are, come III contact with and 
amalgamate even very fine gold. The function of the chemicals is to convert compounds of silver which do 
not readily amalgamate into such aR do so with ease. When the amalg<lmation is judged to ha.ve proceeded 
far enough, more water is added to the pan, and its contents are washed out'into the settler, the stirrer ofwbich 
is set revolvi.ng. In the settler the pulp is thinned with water sufficiently to allow the small globules of 
quicksilver and amalgam to settle to the bottom. The water, carrying the fine tailinge suspended in it, is 
graduaHy run off by means of a number of nozzles set in the side of the settler at different heights. · The 
settler is usually made large enough to take the discharge from two pans, and should work off its cba.rge in 
the same time as is taken to amalgamate a charge in the pan. The quicksilver in the settler is generally 
drawn off by means of a syphon in the bottom of it after about an hour's workin~, and is squeezed through 
canvas to extract amalgam. The quicksilver is then ready in time to go back into the pan. This process> 
has been used with great success fOl' ores containing fine gold and compounds of silver, as well as 
for the latter by them~el ves. When gold alone is to be saved the use of chemicals and steam is 
unnecessary. 

As amalgamation is one of the cheapest methods of treating gold and silver ore~, and is, besides, an 
easily learned and easily understood process, it is generally found to give better financial results than more 
expensive processes or such as require special skilled knowledge, even when the latter save a larger pro~ 
portion of the assay value. It is therefore wise, as a general rule, to exhaust the resourc~s .of this ·process 
before resorting to chlorination or smelting. . 

The sulphide ores at Mount Lyell could 110t be treated by any amalgamation process u-ith ani success 
without a preliminary roasting to get rid of the sulphur. Only the hematite ore is fit for t~e raw amal~ 
gamation process above described. I do not know if the pyritE's contains enough bullion to be worth 
working. Very careful .amplin(j of it would be required to give data to settle this point. If it ,hould prove 
on assay to be valuable enough for treatment, the process of pyritic smelting wouJ<.1 prohn bly prove the best 
for dealing with it, and would have the great advantage that the hema~ite ores conld be smelted with it as 
flux. Pyritic smelting, though well known to metallurgists, is almost unknown to the public generally, and 
a few words about it may not be amiss. Ifa mixture of auriferous and argenrifel'ous quartz, oxide of iron, 
and pyrites, is smelted in a furnace the iron oxide and quartz unite to form a slag, while the pyrites and other 
sulphides that may be present melt and form what is caijed "matte." The matte is heavier thaD the slag, 
and is found as a separate layer beneath it when the molten contents of the furnace are run out. The matte 
is found to contain practical1y all t~e gold and silver in the furnace charge. In fact, the matte acts precisely 
as the metallic lead does in the ordinary smelting process. If now the m:ltte is partially roasted so as to 
oxidise a portion of it, and this half~roasted material is again run down with siHceous ores in a furnace, a 
small quantity of matte, now very rich in bullion, is obtained. The treatment of this rich matte is generally 
entrusted. to the skilled metallur~sts of Europe, mattes being sold according to their assay value at Swansea 
and Freiberg from all parts of the world. This process would be very suitable for the ores found at i'fount 
Lyell, and "Would most likely be found to be both cheaper and more effective than roasting the pyrites and 
tben amalgamating. 

Another process which those concerned in the Mount Lyell mine would do well to make inquiry aLout 
is that recemly brought out by tbe CasRell Company, of Glasgow, and known as" Macarthur's Process." It 
is claimed for th is process that it will extract both gold and silver from even the most refractory ores with great 
success. Cyanide of potassium is the solvent used to extract the metals. This is as yet an almost untried 
process, but it promises well enough to be worth watching. '''ork! for tryin~ iton a large scale were in course 
of erection at Waiorongomai, in New Zealand, some six month5 ago, but r have not yet heard what success 
attended the operations. 

The peculiar nature of the Mount Lyell ore should make the owners ~~e the precaution of having 
parcels offrom one to nve tons treated by various processes before finally decIding on the method of treat· 
ment and erecting machinery. The cost of 8uch experimental trials would be nothing compared with the 
loss that would result from a wrong selection. 
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Before lea vina' this subject I would. remark that the present battery site i. not at all a suitable one, and 
that allY !l ~W work~ put up by the Company would be much better placed on the flat~lying ground at the 
foot of tb~ hill on which the mine is . A better supply of water could then be obtained, and there would be 
room tor machinery which the present site does not afford. The mine is an ext remely promising one, and 
ought til p:ly well when the difficlilties oftl'eating the ore are overcome . 

. -\ II the alluvial claims at )10unt Lyell had cea::!oed sluicing for want of water at the time I eaw them. 
For about nine month~ in the veal' thev I'lre able to sluice, but water runs short in the summer. The three 
claims \"isited have all done a gnod deal of work, and obtained a fair amount of gold. The bottom on which 
the auriferous gravel restd itt a black peaty mud, full of rllot:!, but this itself contains a little gold, and on 
Delane:,,"s claim fair auriferous wash has Leen obtained below it. As the stripping of the surface gravel 
proceeds this black bottom will no doubt be prospected further, and it is quite possible that payable gold 
may be found beneath it. There is still a large quantity of wash-dirt to be sluiced in this neighbourhood. 
The Linda Company is hampered in its work by the difficulty of getting rid of the tailings," and is now 
constructing a long tail-race so as to work to more advantage. · When this is finished it will allow the work 
to proceed on a much larger scale. The Carlson Brothers were also doing heavy dead-work, removing a 
large slip which had covered the wash-rurt. This was a really formidable work, and the energy with which 
it has been <4ttacked speaks well for the pluck of the owners of the claim and their belief in its value. 

B elow the Linda Claim is an extensive swa'mpy fiat, through v.:hich the Linda Company's tail-race has 
been cut. From the confiO'uration of the countly this flat may be expected to be compo.sed of alluvial 
materials of considerable ~epth, and gold is very likely to be found in il. It is quite possible thanhe 
.tream. which deposited the gravels in the claims higher up did not escape from this fiat . by tbe present out· 
let, but had some other channel. If thi. be so there should be an old cbannel or . deep lead still to be dis­
.covered in this district. My visit was too hurried to allow me to test this conjecture '.in ·any way; but 
even if no lead exists, the country round here is promising enough to attract prospectors • . ;.:.;::~ .. 

The black botlom on ,,:hi~h the. gravel · rests i. very full of segregatio~. of pyrites, and ~ l~ttle;ein of 
galena has a1,o been found IU It. Limestone bas been cut lD the Lmda tall·race. The ~eologlC.l features 
of ~his upper part o~ th.e Linda Valley 8r~ ofinuch interest, and I hope .on a future viSIt to have time for 
their study and elUCIdatIon. . . . . 

, QU<en River, andH01Va"d Pzaim.-Fr9m' .M~unt Lyell J went to the new reef found by Messrs. 
Orr and Watson al the , Howard Plai"" now held by'the Madam Howard Company. 'l,'he. track from 
Mount LyellcrD~e8 ... several creeks running into the Queen Riyer. Most of. these qave bee~. :wor"ked for 
gold, and Bome have. given very rich returnS. So far reefs of value have not been found, b~t :~ presence 
of 80 much allnvial·gold points to their existence. The character of the country, too-namely, old slates and 
sandstones, p~etrated and overlaid by volcanic rocks,- is favourable for. the existence ofanriferous reefs, and 
in time they will, doubtless, reward the labours of the untiring prospector. .~ .; . 

~ : :, 

The ground held 'by the Madam Howarcl Company comprises four lO-ac~e sectioftSj' 8~tiiated on the 
north side of the right hand branch of the Princess River. ~e reef crops out on a bare Sp.UT, 'and may be 
plainly traced on the surface for about ten chains. Strike 800 east of north, dip 580 8Outher~Y;~<r~0 small 
shafts, 4~ feet. and 25 fee.t in depth, wel'e sunk ~n the underlay of the reef by the prospecto~aJ;i? ~.onnec.ted 
by a short drive. About 13 feet has been driven westward on the reef from the 40-foot shaft "Iso. A. 
these shafts were not well constructed, the company's manager is sinking a new shaft a little:further along 
the rEef to the westward. The prospectors took from their 'workings about ~ tons of quar1z;-"which 'was 
crushed in ~ small hand battery, and yielded 63 ounces of gold. The reef is of white friable quartz, '0 far 
very free .from Pyrites, and forms asolid body from 2i to 3 feet in thickness. Fair prospects are obtainable 
from the stone tn the prospecting shafts, and in the stone lying on the slll"face gold was pretty freely visible. 
The new shaft had not struck a solid reef when I saw it, but was only down 22 feet. The country rock is 
a grey sandstone, striking N. 470 E. and dipping to the N~"V. at an angle of 750

• The reef cuts through 
the strata both in strike and in dip. The characte~· of the country rock closely resembles that of the sand­
stones in the B eaconsfield District, and it belongs in a11 probability to the same Silurian formation. The 
property is situated favourably for working to a considerable depth by mean~ of auits. A level about 270 
feet long, driven from the \,O'orO'e on the southern side, should cut the reef about 118 feet below the mouth of 
the new shaft, and a leve 630 feet long would probably give 300 feet of back.. The battery would 
naturally be placed in the gully from which these drives must start. I cannot 3peak as to the possibility of 
driving the battery by water-power, but thet'e is plenty of water for all otber purposes. 

A second re.ef, parallel to the prospectors' one, outcrops on the bill about three chains to the south of 
it. No work has been done on this as yet. It would be cut by the adits above mentioned. This property 
seems likely to turn out well; present appearances are all in iUl favour. "Until it has been proved to a 
greater depth, however, investors ~hould beware of putting too much faith in these. l .t is a great mistake 
to put a hIgh value on a mine on the strength of a few tons of good stone from the outcrop. A mine has 
really no value as an inyestment until there is a quantity of payable are in sil?bt in it to guarantee "interest 
on the money; till then it is a speculation. Investors in unproved mines sbould always be prepared to 
spend a good deal of money in developing them before expecting dividends, and should insist on seeing them 
opened before batteries and other surface works are undertaken. How often do we see crushing machinery 
erected only to be taken down again for want of something to crush? The King River and Macquarie 
mines., in this very neighbourhood, bear witness to the evil policy of prematurely putting up 
machmery. 

As there was no work going on in the King River mine, and no one was in charge of it, [did not 
make any examination of it, though passing close to the workings. 
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P1'ince~$ Rtce1'.-Here ~hree companiet' are at work, though not at pre~ent with any vigom" The 
Princess River Company and the Princess Ri\'er Extended Company hold ground alongside one at lothel', 
on a reef running throuab a higb .ipur separating the Pl'ince~s fl'om the Qneen River. The reef hq.s heen 
well tried by both, by d:eans ofadit3 driven from each side of the hill. but with poor resu lts. Near the 
top of the hill and in the higher levels good stone was ob.tained; but lowel" down, thoug-h the reef looks 
strong and is well defined, it has not proven payable. The country rock is sandstone, quartzite, and slate, 
appa~ently much disturbed. I~ittle more can be done on this reef hy means of ad its, nnd it~ further 
development wiIl require pumping machinery of probably ratber. a powerful sort. The Prillcc.";:4 River 
Company has a good 1ft-head battery worked hy water-power. A little lower uown tbe ri\'cr the Princess 
River Prospecting Association haye driven two or three short tunnels. In one of these a small reef h~ 
been Cllt, from which good prospects can be"washed, and in some of tbe stone from this T saw gold ; 
freely. A crushing is being taken out to be tried at the battery, and, if this proves· payable, a tmmway . 
is to be constructed to tbe battery. From anot.her of the adits a strong stream of water has been · 
constantly flowing for some time past, whi('~ augurs ill for the work of unwatering the mines below the 
level of the river. It is very much to be regretted that the enterprise of th~e companies has no! been 
better rewarded. The most satisfactory feature is that the auriferous chara.cter of the formation has been 
proved, nnd that consequently there is' good hope of better reefs bein·g yet found. 

MOUNT ZEEHAN DISTRICT. 

The importance of tbis rich district requires a much more millule examination of it than 
the limited time at my disposal enabled me to make. I could not visit all the ground that 
has been taken up, nor see all the trenches and workings that have been made, but I saw enough 
to convince me that a great future is in store for this part of the Colony. The lodes are numerous, 
well defined, strong, and rich, and have every indication of being permanent in depth. I can see no 
reason for the croaking one often hears about this field having merely a "surface show." It 18, doubtless, 
undeveloped 8S yet to any depth; but the richness, number, and extent of the good" surface shows ~J 
render it most improbable that equally good are will Dot be found in depth. That there will he great . 
variations in the quality o( the loaes is to be expected; and it may quite well be that some of those that 
show the best on the surface may be poor when sunk upon, just as the converse is likely, namely, that 
1000es P!>9" o~ . tbe surface may become rich at !!"reater depth. The lodes cannot he expectcd to be of 
uniform. (~Jity throughout, for liuch a character is unknown to mining experience; the rule being that 
the 9te_il»istribllted unevenly through the mass of the lode, sometimes forming thiuner or thicker veins 
through. it, sometimes in scattered grains throughout masses of gangue, and sometimes constituting for a 
considerable extent almost the whole thickness of the lode. We may expect to find U bunches" and 
u shoots". of ore in a lode, b~t we must not expect them to exist throughout its whole extent without 
interruption; and it is silly to fear that a mine bas come to an end when the ore is foun.d to give out, and 
be replaced for a time by worthless lodestuH'. There is every probability of further exploitation discovering 
fresh bunches and shoots of ore. r· make these remarks because timorous folk have felt scared at hearing 
that some of the Mount Zee~an mines hare showed more ('.arbonate of iron,. barytes, cmd othel' gangue 
than galena; when cut a. little below surface. These barren portions are sure to exist in all the mines, and 
must he p~ti.ently driven through. . . 

.. . .; . .". :"f.t~c-j . ~. . . 
.. Th~, belt.ofland takenup in the vicinity of Mount Zeehan is, roughly, eiJ?ht mi les long by four and 

a-half miles. wide,.,-the longer sides of the rude oblong having a N.W. and ".E. direction. This is the 
5t*e' of14& principal lines aflode, of which there are- several. The country rock consists ofsjlurian grits, 
san,c;istones, and · slates, having a general strike.of from 650 to 700 to the W. ofN., and dipping N.E. at 
high angles, from 650 to 800

• In many places the strata are much bent, and twisted and faulted. Some 
of the sections in the road c:uttingtc between the Comstock mine and the township of ?tIount Zeehan show 
these f~ture8 beautifully . ... The disturbing cause is seen in the presence throughout the field, in various 
pll:!.cell, of a volcanic rock wnich has been intruded through the f:lates and sandstones_ \Vherever I have 
seen this rock as yet it has been so thorou~hly weathered as to have its orio-inal constitution quite 
obscured. It has been a felspathic rock without free quartz, and containiug, probably, hornblende, so that 
it may have been a diorite or andesite. l'his rock is seen in great abundance on the road to the township, 
in the long hill leading down from the Comstock mine. SeveJ,'3.1 dykes of it cross the road-one of them 
quite a quarter of a mile wide. In Balstrup's Section (1209M) and in Section H13-87 of the Argent 
Company it is seen again, also in tbe Silver Spray ground, Section 196-87, and some others. The 
presence of these igneous rocks may generally be detected on the surface by the unctuous rddish OJ" 

brownliih clay illto which they decompose, which differs from the ordinary yellow clay of the disu·ict, in its 
being very free from sand. As being indications of former plutonic activity in the dis trict, the:::e rocks 
may be looked upon as favourable for the formation of mineral lodes, their intrusion having, doubtless, 
caused numerous fissures in the country rock, and been accompanied by hot springs and other thermal 
phenomena. Whether 01" not they are all dykes, or whether they ha,e formed tuffs and la,u flo\\'~, I 
cannot yet say. As the field is opened up their relations to the surrouuding rocks will become inn.llifest . 
It is quite likely that they may cut off, oyerlie, deviate, and otherwise affect the lodes in t]l ~ atljoining 
slates and sandstones; so tha t e\'ery fact as to their influence for good 01" for e,il upon the:-; E'" should be 
noted with great care h.v the miner. 

On the road from Trial Harbour to l'Iount Zeehan another igneous formation is found for about two 
a,nd ~ a-halfmilesjust hefore reaching the Comstock mine. This is a serpentine, especially on the eastern 
side of the formation, the western portion being more of an ordinary ~reenstone typ~ and merging gradually 
into the serpentine. It is worthy of Dote that serpentine is also largely developed in the Heazlewood 
district, where, too, we find igneous decomposed rocks similar to those above mentioned. At the new 
Mount Dundaa field, the same rocks are again found, namely, sandstone and slates, volcanic tufas, and 
•• rpentine. Th~re is prob~bly more than a mere ~oincidence in the fact of our three silver· lead fields having 
a somewhat Similar geological structure. The COlDcidence extends even further than the country rock" for 
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there is a ~enel'o.l resemblance between Balstrup'g lode at Mount Zeehan, Bell's and Godkin's lode at 
Heazlewood, and Webster and Bennett's lode at Mount Dundas, but especially between the two former. 

The topography of the Mount Zeehan field is worth taking notice of, as it determines the nature of the 
mining operations, making it at once clear that the majority of the lodes must be worked from ilhafts and 
not from adit"" and, in consequence, that winding and pumping machinery are necessary. Though the 
country is a good deal broken on the surface into hills and hollows, it is on the whole rather flat, and it is 
difficult to ~et any extent of "backs" on the lodes by means of adits. Many of the small hills, also, are of much 
disturbed rock-broken, slipped, and othenvise affected by movements of the surface portions. . In these 
broken hills the lodes are Dot found to rise above the solid portion of the rock, and on driving into them 
along the lodes no height of backs can be obtained. This feature is very noticeable in the lodes known as 
Grubb's and M'Clean's. A consequence of it is that most of the outcrops have been found in low-lying 
ground, where the solid rock is close to .the surface. Particular attention should therefore be devoted to the 
structure of the hills by the miner, as if they are of solid rock the lodes will probably rise into them, while 
if the rock is disturbed and broken they will most likely not rise. 

The flatness of the country renders it swampy in wet weather, and as there is a somewhat large rainfall 
a great deal of surface water soon accumulates. The water-courses do not appear to carry off a great deal 
of water, and it seems certain that a good deal of the rainfall finds its way down into the rock, the high 
inclination of the strata favouring its doing so. The" Silver Queen" and" Mount Zeehall" mines find their 
pumps fully employed to keep down the water. I expect that other mines aloo will find that they will 
require rather powerful pumps. 

The difficulty of prospecting the mAjority of the mines lies in this need of machinery for draining them, 
and the delay in opening them and getting out ore is mostly due to the same cause. The cost of landing 
machinery on the field is at present very great, the carriage from Hobart coming to £7 to £8 a tOD, and 
owners naturally prefer waiting for the completion of the railway in order to reduce this prohibitive charge. 
But in the mean time a great deal of valuable prospecting could be done by means of the diamond drill. 
The lodes could be proved by tbis without difficulty to a depth of two or three hundreJ feet at least. The 
information gained by the boring'S would be of great assistance in laying ont the permanent shafts afterwards, 
as the amount of underlay could be determined for some depth, whereas it can only be roughly guessed at 
from tbe short portion of the lode exposed in a shallow surface pit. I . would strongly recommend tbe u.e of 
the drill in the present .tate of the field. It would soon .ettle the question as to the lodes continuing 
in depth. 

There is a very common popular notion that requires to be eradicated, na.mely, that the are raised from 
the mines is fit at once for the smelters. Such is not the case at all. By carefully selecting the best ore it 
is not difficult to get large quantities of galena requiring no further dressing, and the ease with which so 
much pure ore can be obtaiued is. ODe of the most impressive facts in favour of Mount Zeehan as a most 
valuable and rich mineral field; yet the quantity of ore that req uires dressing before going to the furnace is 
far in excess of that found pure. This is the case in every lead mine, and is only to be expected here. The 
bulk of the lode stuff is no more fit to go into the furnace without concentration than the crude tin ore from 
any of our tin mines. Lead ores ong-ht to be concentrated and freed from gangue before smelting quite as 
much 3S tin ores. 'rhough this is spoken of as a ~ilver field it must be borne in mind tha t 80 far as .quantity 
is concerned the mines are oflead, anel that 'the metallurgical 'treatment is pdmarily for lead. . In saving the 
lead we save ~he silvei~ and, conveJ'sely, if we throwaway the lead hy rejectillg poor ore we are at the same 
time throwing away silver. Concentration works will therefore have to be provided for every mine of any 
magnitude, and the designinO' and construction of these should be the subject of most anxious care on the 
part of the owners, as on the~ the ~uccess of their operations will mainly depend. Expense should not be 
spared to make them thoroua-hly efficient, for a penny-wise policy in tbis respect can only end in disaster. 
In choosing a site for dressi~O' works the main considerations are a plentiful supply of water and such an 
amount of fall in the ground ~ will pel'mit. the ore to fall from machine to machine withollt handlina-. The 
designing and erection of the works should not be entrusted to anyone but a man thol'oughly skilled in this 
particular work, and it will be econom.~· to procure such a man at any price, So many mines have failed 
through mistakes in the selection and erection of dressing machinery that the utmost care ought to be 
exercised by all owners to protect them~elves in this most important pal·t of their operations from the 
possibility of failure. . 

.As winding, pumpinO', and ore-dressing machinery will be required to work all the mines on this field, 
it follows that a large amgunt of capital will have to be sunk before there is any possibility of a return. I 
do not think that shareholdcr.~ ~utficiently recognise this, or realise the magnitude of the task they hav'e 
undertaken of bringi:.w these mines to a paying condition. That tbey will pay well if rightly handled I 
have no doubt, hnt without the aid of foreign capital I fear that the resources of the Colony will not be 
enotto'h to develope them. It is to our interest to meet foreign inve~tors 111 a thoroughly liberal spirit. It ia 
unfortunate that the capitalist rarely has a chance of taking up a mine for himself, but has to deal with 
speculators who have got hold of it only to sell at the highest figure they can extort. The holding of land 
for specula tive purposes is a violation of the principle of the contract ~der which the State surrenders the 
national property in the mines to individuals on condition that they wlll make use of the gift. If they are 
not prepared to do ~o they ouO'ht to be made to give way to others who will. The speculative holder is one 
of the wor~t obstacles to the pOrogre$s of the mining industry, for he blocks the genuine investor at every step. 

I shall now proceed with a few remarks on the properties visited by me. As above stated, I was not 
able to visit all the mine~, and it may be that some of those not mentioned by me may prove of greater 
importance than dome of those visited. The account given below ,vill, however, give a fair idea of the 
progress that has been made. 
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Silver Queen, (Section8lf166M, 1636>1, 16!J7M, W3SM, 1639"" 1640", 1641M, 1642>1, 1643M, 1665M, in 
all 520 acres).-This mine has been energetically WOI :{ed in spite of all ob:stacles, and now possesses winding 
and pumping machinery which has enabled work on the lodes to be carried on down to a depth of 105 feet. 
The principal workings are in section 16:37. Here the main shaft has been sunk and also an air-shaft. 
Drives have been put in: eastward and westward fi'om the shaft. In the western drive, 275 feet in . length, 
two lodes have been cut, and at the time I saw it there was in the face an undefined mass of iron pyrites, 
blende, and galena, wbicb is probably pa,·t of a lode. The first lode cut, at 179 feet from the shaft, was 
rather small, and showed not much galena, but has not been driven on for any distance. The second lode, 
which is parallel to the first, was struck 95~ feet further westward. The lo~e ,vas here from four to six 
feet in width, and consisted mostly of carbonate of iron, barytes, and galena, the latter forming a main vein 
which varied from two or three inches in width to as many feet; -and $everal smaller veins. The air-shaft 
was sunk on thi" lode, and an excellent llf'!ap of ore was obtained from it. The course of these lodes is 
about 15 deg. to the E. of N . The eastern drive was in about 95 feet. ..A. leader from four to six inches 
thick was cut in this, containing quartz, carbonate of iron, galena, blende, and, iron pyrites, arranged in 
parallel bands symmetrically repeated from each side. The other lodes also show banded structure very 
plainly. As this type of structure is most characteristic of true £ssure-lodes, it speaks well for the probable 
life of the lodes in depth . The eastel'D drive is beillg continued to cut another lode which crops out in the 
creek three or four chains to the north of the shaft. This outcrop shows good galena. On surface near 
the shaft the company owning this mine has built a number of houses for its employes and cleared some 
acres of bush, and also made a road and a tramway. In the large extent ofO'round held by it several other 
lodes have been found, on which no work has yet been done except some surfuce trenching. Thete are said 
to be as many as twelve 10des known in this property. The three lodes of the Montana Company (section 
2154-87M) pass into section 1637 of the Silver Queen. In section 1666 a lode from 18 in. to two feet 
thick is found striking 15' E. of S., and with a dip to the eastward. The vein is composed of galena and 
carbonate of iron. A good deal of clean ore was obtained from this outcrop and sent away for .sale. This. 
is a very promising lode. It extends into sectioDB 197-87 and 198-87 of the. Silver Crown Company. 

· Another lode is found in section 1643, close to the boundary of the Argent Company. Its course is 22<> W. 
of s. It is about 24 inches wide, and ·is. composed of quartz, iron oxide, pyrites, and galena. A lode 
bearing N. 70 E. has been cut on section 1637, supposed to be one of the Montana lodes. It shows some 

· nice veiM of galena. Other lodes have also been found. Tbere can be no doubt tbat tbi. company holds a 
valuable property, though it is questionable if it can work the whole of its large area by itself. 

Montana, (Section 2154-87M, 40 acres).-Tbis Company's ground has three lodes passing through it. 
The main workings are clOBe to the eastern boundary. Here the lode shows splendid galena in a vein 
about eighteen inches to two feet thick. .A nice stack of £rst-class ore had already ,been obtained from 
here, though the lode was only found about ten days before I saw it. This property should be a good one 
from present appearances, but requires pumping machinery to allow tbe lodes to be sunk upon.. · . 

Silver Crorvn, (Sections 197-87,198-87,199-87,201-87, 736-87).-Thetwo more easterly lodes of the 
Montana are supposed to unite in Section 736-87. The lode has been cut in a small shaft on the south 

· boundary of this section. Some six tons of galena from this shaft were sent to Germany to be smelted, 
and yielded 114 oz. of silver to the ton. 1;bi. sbaft is on bigh ground, and a level i. being driven from an 
adjacent gully to cut the lode about 90 feet below it. Tbe drive was in 150 feet, and had 90 feet more to 
go, on 13th March. .As the lode has in this case been cut in the high ground, the owners will be able to 
","ork Borne 90 feet in height of it without machine drainage. As above mentioned, the north~westerly lode 
found in Section 1666 of the Silver Queen passes into the Silver Crown ground, where it has been traced 
by means of trenches for some ten chains. 

Westom, (SectioDB 754-87, 755-87, and 756-87).-Thi. Company bas been working vigorously, and 
has in this respect shown a good example to many of its neighbours. Two parallel lodes, running 
N. 200 W., have been cut on the surface in Section 755. Two adits have been driven to cut them. The 
upper adit is 307 feet in length. At 118 feet from the mouth No: 2 lode was cut, about three feet in 
width, and carrying strings of galena from 3 in. to 6 in. wide. Thi~ lode has been driven on to the north­
ward 45 feet. There are 28 feet of backs from the level to the surface. Ten tons from this lode gave a 
return of 75 per cent. of lead and ]76 ounces of silver to the ton. At 287 feet No.1 lode was cut, and 
has been driven on to the northward for 104 feet. It is from 4 inches to 9 inches wide. In the end of the 
drive it is now rather pinched and in hard slate country. Twelve tons of ore from No.1 lode yielded 70 
per cent. of lead and 102 ounces of silver to the ton. 'J.'be mine manager told me he had about 22 tons of 
ore at gra~5 from No.1 lode, and 70 ton8 from No.2 lode. The stacks showed very pure ore. The lower 
tunnel is from 40 to 45 feet below tbe upper one, and was in 278 feet on 13tb March. At 79 feet from tbe 
mouth No. 3 lode was cnt, running about N. and S., and showing fJ'om 12 to 18 inches of gal~na. This 
lode bas been driven upon 150 feet, and shows well throughout. Eight ton. of ore from it gave 61 per 
cent. of lead and 98 ounces of silver to the ton. It is estimated that this lower adit will cut No. 1 lode at 
about 475 feet, and No.2 lode at from 65-5 to 680 fep.t. The country rock in the lower tunnel is slate and 
sandstone. In the upper one it is weathered slate from the mouth to No.2 lode, and between No. 1 and 
No.2 lodes it is a decomposed volcanic rock, chal'Cfed with p"f'rites in places. This is no doubt a dyke, 
possibly of diorite, but the rock is so decomposed 8S to be imp~8sible to "be exactly named. From No.1 
lode to the end of No.1 adit ~!late is again found. A fourth lode has also been found in this Company's 
ground in Sections 754 and 766. It is from 9 inches to 12 inches wide, and is composed mainly of 
carbonate of iron with a little galena; course 250 W. of N. It will be seen from the above that this 
Company, like the Silver Crown, is able to work to a depth of about 75 feet by means of adits, and thus 
will be able to get out ~t deal of are without much expense. The results of treatment of the are so 
far are remarkibly good. 

Junction, (Section 819-87.}-This Company al.o bolds Section 818-87, but as yet nothing has been 
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found on it. Near the southern boundary a ft>de showing- from 12 in. to 18 in. of galena has been driven 
on for about 12 feet; courge, N. 550 W.! dip to N.E., rather flat. A small st.1ck of good ore bas been 
obtained from this lode. In the southern end of the trench leading to the drive the lode is split into 
several strings. In the ~.E. corner of the property a vein running 70 IvV. of N., and showing 3io. to 6in. 
of solid clean galena, has been laid bare in a trench. If this vein continues it will pass into the Western 
and Montana. properties. About 3 chains from the north and 4 chains from the east boundary a strong 
lode, two feet wide, striking N. 200 E., and dipping eadterly, has also been found by trenching, but as yet 
has not been worked. The gangue here is quartz. A great deal more work mu::;;t be done on the::;;e lode:3 
before it is possible to form a just estimate of the Talue of this property. 

F. R. Evans' Section, 1110-87.-About half a chain :3outh of tbe Junction Section a lode runmng 
N. 200 W . has been cut in a surface trench, and some g-ood ore wa." obtained. An arlit has been driven 
about 200 feet to cut this lode lower down, but has been stopped without striking it. The country rock in 
the mouth of this adit is sl,te and sandstone, with strike N. 700 W. and dip N.E. 650

• About balf way 
in a dyke is struck. This is 80ft and clayey, but belon~s to the- same series of intrusive rocks , as the dyke 
above mentioned as occurring in the Western ground, with which it is probably connected. The adit 
should be extended throngh this dyke, aud well into the slate on the other ,ide of it. 

Mount Zeehan, (Sections 509>1 and 909M).-This mine and the Silver Queen are the only ones yet 
regularly at work below the water level. The main shaft is 13.6 ft. 6 in. deep;· and at 120 feet drives 
have been put in to the east and to the west. The eastern drive is ]41 feet long, and cuts what is known 
as No.3 lode at 113 feet. On tbis a drive has been made 24. feet northerly, and another 12 feet southerly. 
The lode is strong and well defined, but not rich in galena so far. J have already pointed out that this is 
no reason for undervaluing the mine, 8S poor places must exist, or even predominate, in every lode. The 
western .drive is 252 ft. 6 in. long, and at 232 ft. 6 in. cuts No.2 lode at the point where an air-sbaft, now 
being sunk on it, will come in. This air-shaft was down 90 feet. The lode showed are in greater or less 
quantities all the way down. In the bottom it was from IS inches 10 3 feet wide, and showed galena, 
carbonate of iron, and blende . . This lode runs about 170 E. of N. On the sl1mce it has been traced for 
six or seven chains, showing good ore~ ·.Aii.other ipde, known WI No. I, running N. 4(}0 E., comes into 
No.2 lode just at the air-shaft, and appears to be a branch of it, thougb it is quite po.sible that these lodes 
ma.y fault one anothe~. The relation of the north-eastern lodes to those running a north-westerly course 
has yet to be determined throughout the field. This No.1 lode has been traced for 13 chains on surmce . 

. It is small, and winds about a good deal. . A.bout 90 feet south of tbe air-ohaft a shaft 36·feet deep h .. 
been sonk on No. 2 ·IOOe. Here the lode was 5 feet wide, composed mainly of carbonate of iron and 
barytes, with veins of galena and some blende running through the veinstone. About a chain· further . 
south there is a strong outcrop, from which a ton of galena was taken to be sent ·to the London Mineral 
Exhibition. The lode is here about 2 feet wide. It appears on surface as a hard g08Ban with a little 
galena in iL About thie place one of the Silver Queen lodes, which is found running N.W. tbrough the 
N.E. corner of Section 909, ougbt to join or cross No.2 lode. It may be called No.5 lode. No.4 is 
a small lode about 1 foot wide, striking N. 320 W., found crossing the main road about 8 chains to the 
east of No.1 lode. Nothing has been done on it as yet, but it shows mir galena in the road cutting. 
No.6 lode is found in Section 909, running a north-westerly course. It is better traced in the adjoining 
Section 943>1. About 2, chains to the eastward of No.4 lode, and, like it, exposed by the road cuttiug, 
is a lode (No.7) striking north and sontb, 18 in. to 20 in. wide, composed of gossan, lode-slate, and galena. 
No work is yet done on this. Yet another lode, No.8, is found in Section 909, 5 chains S.W. from the 
N.E. comer. This lode strikes 2.50 W. ofN., and is IS in. wide, carrying a good deal of galena. It will 
be 8een that this property has an unusual number of lodes runnin~ through it for its size. When they are 
opened up. there should be good supplies of payable ore obtamable from them_ The prospect for this 
Company IS very good. . . 

. J. Smith's Section, 943M.-This ground lies to the south of that last mentioned. Surface trenching 
has revealed. a lode from 3 in. to 18 in. wide, running 250 W. of N ~ from this section into Secti~n 909, as 
above mentioned. The lode has been traced for 7 chains. A small shaft sunk. on it yielded galena., said 
to assay over 100 ozs. of silver to the ton. About 2~ chains S.W. from this lode a tunnel has been driven 
on an irregular vein of ore for about 60 feet. In the ~outh of the tunnel the vein strikes S. 470 E., and 
is composed of from 12 in. to 18 in. of gossan. At about 40 feet from the mouth of the drive the vein 
turns off to N. 420 E., and dips S.E. about 450 • The groWld here gets hard, and the vein pinches to 
3 in. in width. 

Argent, (Sections 192-S7111 and .193-S7>1.)-Section 192-87 ought to prove a very valuable one, having 
no less than five lodes running through it. Of these, Nos. 1,2, 4, and 5 belong to the north~asterly 
group of lodes, while No.3 runs north-westerly. Nos. 1 and 5 are not improbably Nos. 2 and 3 of the 
Mount Zeehan Company's lodes, and No.4 is also in the Silver Queen E::rtended's ground. The Argent 
Company has been busy for some time past with the erection of windin~ and pumping machinery to enable 
sin~ing to be proceeded with. Good progress has been made with this work. In conjunction with the 
Silver Queen Extended Company a tramway has been made in a ~ubstantial manner from the mines to the 
township'. This will be of great service to both companies. The principal workings are on No.4 lode. 
This slnkes N. 300 E., and underlays easterly one foot in three. On the surface It crops out 8tronllly, 
showing galena and gOBsan. It extendB right through the section· into se.crion 909 on the north and mto 
J209>1 (Balstrup's) on the south, and is a strong, good-looking lode. The main shaft has been sunk 100 ft. 
to the eastward of it. About 2! chains S.W. from this shaft No. 3 lode is fonnd cropping out. This has. 
course N _ 2.50 W., and is a strong banded lode from two to six feet wide, of galena, py·rite., siderite, baryle, 
blende, and quartz. It has been traced for 14 chains from where it runs into No.4. Though this lode has 
only been l?ared in surface trenches, I liked its appearaIl:ce better than tbat of most of the others, and should 
expect it to prove a mOst permanent lode. It is much more likely to be heaved by No.4 lods than to 
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junction with it, and its continuation on the \yestE:rn ~i ' le of the section ~hould be searched for. No.2 lode 
is not of much consequence as yet, and consists of C ;: ltCrop~ of gossau and pyrites. The manager of the 
mine believes that it junction. with No. 3. The No.1 lode has been traced for eight chains. It strikes N. 
160 E., and underlays easterls. On the outcrop it shows good gslena. One hundred and fifty-two bags of 
are from this lode and No.4 yielded 65 per cent. of lead and 92 ounces of silver to the ton, according to the 
mine manager. Only one trench has been cut on No.:5 lode. Its course is somewhat to the ea.et of north,. 
and it .hows a little galena and copper pyri tes. In section 193-87 an adit about 200 feet long has been 
driven in an easterly direction. The mouth of the tunnel is in volcanic rock resembling tufa, but I could 
Dot clearly ascertain whether it wag a tufa or a decomposed dyke. We meet igneo'ls rocks again in 
Balstrup's section to the south of this, and again in the Silver Spray ground. The Argent Company has a 
property that ought to pay .... ell .... hen opened up. 

Balstrup's, (Section 1209M:).-The No.4 Argent lode is seen in this section in a trench 25 feet froin 
the northern boundary, striking N. 100 E. It shows as 30 inches iu width of gossan, containing a little. 
carbonate of lead. The gossan is said to have given assays of 66 and 180 ounces of silver to the ton. The 
main workings on this section are not on this lode, however, but on one of quite different cbaracter from 
any of those above mentioned. The lode strikes S. 4()O E., and appears as from 18 in. to 30 in. or more of 
q1.lartz containing brown oxide of iron, clay, oxide of manganese, pyromorphite, pyrites, and, in places, 
chloride of silver. An adit has been driven on the coursE'! of the lode close on 1000 feet, but at 300 feet 
from the mouth it bears away towards the south and leaves the lode. I cannot understand the reason of 
this change of course of the drive. The last 120 feet of it is driven in hard slate strongly jointed. Th.,. 
first portion is in decomposed igneous rock. The contact of the slate and igneous rock is hard bricklike 
brown slate, as if altered by heat, and from this and other considerations I take the igneoWi rock to be a 
large dyke. The adit is driven under a high hill, the top of which i. capped by an immense body of 
gossan, composed of oxides of iron and manganese. This is 6aid to give on. assay from one to ten ounces of 
silver to the ton. The gossan extends along the ridge of the hill in a north_sterly direction for a great 
distance. It would be a most useful Bux for smelting siliceous ores. I think it is a pity that an adit was 
not driven about 00 feet below the outcrop of the gossan to prove its continnance in depth before the long 
low·level adit was undertaken. An outcrop of gossan does not necessarily prove the existence of a lode 
beneath it, and quite a .rn~llode also may have a very large gossatt upon it. Where any ferruginous rock 
has sulfered decomposition; we may , expect to find gossans in favourable situations, and it is quite possible 
that the gossan .in question is derived from the dyke beneath it, and not from a lode. Hence the advisa­
bility of proving the presence of a lode by a shallow adit just below the gOl>8l1n capping. Where veinstone, 
snch as' quartz, barjte;· and calcite, and such vein minerals as. carbonate, sulphate, and phosphate of lead, or 
~een alid blue carbonates or copper, are found freeJy throughout the gossan, there is almost a ceI"\8inty of 
Ita being the cap of a lode; bnt a gossan such as is found here, ahnost entirely made up of oxides of iron 
and manganese,. may result from other causes than the weathering of lode matter. . . 

The siliceous vein on which the adit has been driven is reported to have yielded rich ore. Such being 
the case, it is a marvel to me why the owners have not done more to prove it and develope it. The iron· 
stone deposit will be most useful when furnaces are erected in the district for smelting, especially ·as it 
contains a little silver. 

·Silrer Queen E:r:tended, (Sections 187-87, .188-87, and 189-87).-1 mnst preface my remarks on this 
property by sayinl'; that I only saw portion of it, and on the appended map of the district I hav.e not 
attempted to sketcn those lodes that.: I did see, as I was unable to aecertain even their approximate positiot:l. 
Eight or more lodes have been discovered in the property, and I was informed that there was good re:Uon 
to~ hope that some of those last foond in the western sections could be worked by means of adits to some 
depth. In Section 189-87 good progress has been made with preparations for the erection of winding and 
drainilg8 engineRJ the brace being already erected. Five 01' six lodes, of widths from a few inches to tW() 
and three feet, have been laid bare by trenching. Some of these show very good veins of galena. From 
one, a little to the south of the manager's house, some excellent pure ore was taken for exhibition. Without 
describing the veins or lodes in detaif, I may say that my rather hurried look over this property gave me a 
most favourable impression, its lodes being both numerous and showing quantities of rich are. When the 
surface is stilI further stripped :&om these lodes they should m.ake a fine show. This eastern section must 
be worked from shafts furnished with good pumps. 

Silver Spray, (Section. 195-87 and 196-87).-Thi. ground is immediately south of the last described. 
A good deal of work has been done, but unfortunately without much success as yet. A lode carrying some 
galena was cut on surface, running N. 320 W., and underlaying 1 in 6 to the north·east. A drive 26t.i feet 
rong was put in along this lode. The average width of the lode formation is 3 feet, and it has a fine well­
marked footwall. A blank in the lode appears to have been met with, for the channel is filled with 
fragments of ~late and" mullock;' with only stray pieces of galena through it. On the surface the lode­
IIh?wed gossan with some pyrites and galena, and its outcrop bas been traced uphill for · 5~ chains,. or to a 
~elght .of 210 feet above the adit. This lode appear. to rise with the hill, and if anything of value IS fonnd 
In It WIll therefore be easily worked for a time without machine drainage. The drive on the course of t~e 
lode should be carried on in the hope of com ina to ore and solid veinstone. The country passed through IS 
sll.te, divided by joints into lame blocks, and cmuch disturbed, vertically and horizontany bedded slates 
bein~ fonnd within a few feet of each other. About 130 feet from the mouth of the adit a bra~ch driveto 
the. nght st"!,es a go .. an lode ahout 3 feet thick, but pinched in the end of the dnve to from 9 In. to 12m. 
ThIS lode strikes N. 260 W., and underlays westward, '0 that it will meet the first lode t~ depth. The lodes 
are about 26 feet apart. The drive on this second lode is 65 feet long, about 3i! feet bemg on the course of 
the lode. So tar the .gosaaD has been poor in silver. Near the end of the dnTe on No.1 lode a crosscut 
ha. been driven 46 feet to the left without cutting any more lodes; but another one,86 feet to the right, has 
been more succe88ful, cutting another gossan lode (No.3) at 68 feet. This strikes N. 66° E., i. about 
30 inches wide, and contaill$ • little silver and a trace of gold, but nothing payable. 
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Two gO~8an tormations or outcrops on this property have att l'acted attention. 'One of these is 12 feet 

or more wide, and ha~ been traced by trenches and outc rops for five chaiD.3 on a course N. 800 E. The 
other is about four chains to the east of this, and runs about north and south. Both of these gOS8ans carry 
a little silver, from 3 to 7 ounces to the ton. To cut the first of these an adit 'has been driven 260 feet at 
not more than about 40 feet below the outcrop. The drive is 150 feet past the line of the outcrop on the 
surface, but has not cut a lode, unless n small vein 2 inches to 3 incbes wide. cut just under the surface 
outcrop, can he so regarded. This drive is entirely thro1lgh volcanic tufas and breccias, enclosin~ numerous 
angular fra uments of slate. A few quartz veins are cnt in the drive. The experience of thi:J Company in 
dri7ing under a gossan outcrop ought to be attentively studied by the o\~ners of Balstrup's and other mines, 
where faith has been reposed on similar formations of iron and manganese oxides. 

('}rubb's Lode, (1562-87 and 1580--137 Sections).-The workings on this lode are situated about the 
middle of Section 1562-87, close to the creek. Two adits have been driven, one on each 'side of the creek. 
The south one is on the couroe of the lode, and is in 260 feet. At 20U feet the lode dipped under foot, thi' 
being one of the cases where the lode has not been found to ri~e into tbe hill into which the drive has been 
put. The country i:3 broken and weathered slate. In the drive the lode has ranged front 18 inches to 7 
feet in width, and in parts has been all galena. About 70 tons have been exported from here, and there is 
a large stack of second-rate are st ill on the ground. This contains a good deal of baryte, pyrites, and otber 
gangue along with the galena. This is a fine strong lode so far as it is exposed, but pumps will have to be 
used to drain the workings on it. On the north side of the creek a tunnel has been put in 300 feet through 
80ft yellow clayey slate, but the last 10 feet in hardish black slate. A lode of galena 12 inches to 18 inches 
wide was cut in this 25 feet sooner than the lode was expected, but it appears to be the· lode, as further 
driving has not cut anything more. The country rock is much stained with carbonates of copper. The 
owners of this property will have to sink hefore they can. prove it. The diamond drill would he useful here. 

, Silver Duke, (Sections 1833-87, 1679-87, 1706-87,1677-87, and 1678-87).-The southern continua­
tion of Grubb's lode is expected to be found in Section 1679-87, and a drive haS been made in cut it, but 
·without success. The diamond drill would be useful in tracing the lode here, 3..i the surface ground appears 
to be much disturbed, and the lode probably do~s not rise into it, so that a drive might easily pass over the 
lode. About 12 chains from the western houndary of the same section a somewhat peculiar galena deposit 
has been met with. An upper drive, 52 feet long, and a ' lower one, 152 feet long, have heen 
driven on the course of the deposit, which strikes about S. 7(Jo E., but appears to be turning 
more to the northward in the end of the .lower drive . . . The deposit is as much aa 40 · feet 
wide in parts, and is composed of brokeI;l blocks· of slate; sandstone, and grit loosely cemented 
together with cellular quartz and carbonate of iron~ an.d ·containing scattered through th.e interstices 
between the lumps of stone cellular lumps of galena ·and mixtu)oes of galena, blende, iro~ pyrites, and 
copper pyrites, with carbonate of iron and clayey matter. Green stains of carbdnate of copp,er . ~re rather 
plentiful. There is. a good deal of galena throughout the mass, and it is quite ~ible that th.e~e.is enough 
of it to be payable. But the ~currence is so irregular that no_ rel~an.ce can be pla~ed on ~e c~n.ti;Duance of 
the ore either in strike or under foot. It appears to me tbat the deposit results from a fra.c~~re in the rocks, 
possibly a fault fissure, h~ing loosely filled with broken country matter, and then impregnated with metallic 
minerals from solutioDB travelling through this. The shape and appearance of the lumps of galena forcibly 
recall those of the , se~regated pieces of pyrites found throughout the black mudstone bottom underlying the 
Mount Lyell alluvial gravels above described. In the.e too, similar galena has been found. The quartz 
also has a cellular and granular character similar to that often found in clays, drifts, ·and. mults,. If my 
theory of the formation of this deposit is correct, it will not be safe to rely on its following the U8~ behaviour 
of true lodes. It may extend for a good distance both in strike and in depth, bot the distribution of ore in 
it is likely to be 'Very uneven. There is enough ore in it to make· it worth exploring as tong as this , can be 
done at a low cost, but the prospect seems to me to be too doubtful to make it advisable to go to larue 
expe.nse in sinking on it. Perhaps as the drive is extended the deposit may take a more defined lo~e 
character, and in that case sinking would be advisable. Thi:3 is one of the occurrences where we may state 
possibilities, but where every fact must he developed at the point of the pick. 

In Section 1677-87, several small shafts and trenches have been sunk on what is known as M'Clean's 
lode, which has been traced south into this ground. Tbe lode appears to he very small here, but shows 
galena, a~d has been traced for a l?ng distanc.e. As thili! is one of the lon~es t and mos.t pr~mi8ing lodes on 
the fi eld, It would be well to prove It on the SlIver Duke ground to some aepth by bonng, III the. hope that 
it m~ widen out below. Testing the lode by sinking on it will inv01ve tbe expense of pumping-engines. 

Tasmanian Silver Mining Company, (Sections 1468-87, 1467-87, 1469-87, 1688-~7, and 1470-87).­
These sections are taken up along the line of what is generally known as M'Clean's lode. In Section 
1469-87, a drive on the course of the lode has been put in 210 feet, hut at l20 feet broken country was 
encountered and the lode was not found to rise into this, behaving in this respect like Grubb's lode. The 
lode is & fine strong one, and has shown' at times as much 3S 5 feet in width of pure galena, whilst ~enerally 
there is from 18 inches to 3 feet of galena in it. Course N. 33° W. On MIClean's Creek, on SectIon 1468, 
the lode ba s beed struck, carryin~ quartz and ~alena. It has also been found in Section 1467, about fhe 
middle of the section, and in 147u about 3 chaIns from the south boundary. In the N.W. corner of Section 
1470 it is again found as about 3 feet in width of lodeslate quart:£ and galena. Tbe lode has therefore been 
traced throu~hout this property and in to the Silver Duke ground on the south, a distance of close on two 
miles. As It shows a good deal of galena throughout, and has been rich where driven upon in the tunnel, 
tbere is no douht as to its importance. It may reasonably be expected to prove one of the best lodes in the 
field. Like 80 many others, it will require machinery to drain it, adit drainage not being available. Another 
lode parallel to the main one has been cut in Section 1470. about four chains east of it. A shaft has heen 
sunk on this No.2 lode to a depth of 25 feet. It i8 about 18 inches wide, and carries blende, galena, and 
pyrites. As this lode underlays to the westward, while No.1 underlays to the eastward, they sho~ld unite 
in depth sOmewhere about 500 feet from surface. . 

I noticed another outcrop of the igneous rock on tbe west side of No.1 lode, about 8 chains from it, 
on ,ection 1470. 
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South Com.stock, (Section 803-87).-Close to t~e north boundary of this section a drive has been put 
in on a lode of mh:ed pyrites and blende, with a little galena. There was no one working here, so that I 
got no further information a.e: to wbat had been done. 

Comstock, (Section 712-87).-A fine lode is laid bare in a long deep surface trench along its course in 
this property. I was told that some 300 tons of ore had been raised from here, and exported at a good 
profit. A large stack of ore is still 'on the ground. The lode strikes N. 20 W. in the trench, and has a 
very sl ight underlay to the east. The lode is from 3 to 5 feet wide, and is a banded lode; the contents­
galena, blende, iron pyrites, and copper pyrites, with gangue of quartz, siderite, and baryte-beiDa arranged 
in layers parallel to the walls. This is one of the most characteristic features of galena and blende lodes itt 
other parts of the world, and is a very favourable indication of permanence. The lode has been traced 00 

surface for quite 10 chains, and is well defined throughout. I feel confident that it will prove a good lode, 
though the complex ore in it will necessitate elaborate dressing. This lode is one of the highest in the 
Zeehao field, and adit drainage to some depth is practicable. An adit is being driven from the creek in the ' 
South Comstock ground through hard contorted slate to cut the lode on the bouudary belween Sections 712 
and 803. It was in about 200 feet when I saw it, and had to go in all about 450 feet. When this adit is 
fiuished there will be about 100 feet of backs ready to be taken out along the lode. Another small lode 
running N. 50 W. has been cut in a surface trench about 8 chains from the ~astern boundary line. This 
shows galena and pyrites, but the trench has been partly filled, and I could not see much of this lode. 
The property on the whole seems to me a very good one, and bas several advantages over its neighbours, 
such as the possession of a good water supply and tbe possibility of adit drainage, that, will compensate: for 
the possibly greater difficulty of rendering the ore fit for smelting. 

~'- , " , J V I • ••• 

" Silve'l' King, (Sections 217-87,219-87,220-87,469-87,223-87,218-87,468-87, 221-87,222-87, and 
470-87).-The main lode passing through this property has been traced for over 2 mil .. , from the· Sunrise 
Prospecting Aasociation's ground on the south to the Despatch Company's (Section: 243-87) on the north, 
while the lode..in the S.W. corner of841-87 may also be part of it, On Section 223-87 the company", 
erecting w:inding an~ pumpmg--engines~ and. sinking a main shaft. TbE:Se works are close to the termil;tos 
of the railway. Two small. shafts-, abo.ut 30 feet apart, have been sunk on the outcrop of the lode, and 
from these and surface· tt:encMii about 130 tOii. of ore have been got out and stacked. This orecontaina 
blende and siderite iIi' ilddiiic)Ji'to galena, and would be the better of dressing before smelting. The outcrop. 
is about 3 feet in width, striking N. 300 W., and underlaying westerly 1 in at. In Section 470-87 the 
lode is cut just on the southern boundary. A drive on its cO'urse is being put in, and Borne ~ ore has ' 
beeu obtained. No height o{backs is, however, obtainable without sinking. Another lode parallel to the 
main one is found 12 chains S.E. from the main sbaft in Section 469. Here a small sbaft was sunk on it 
40 feet, but was soon flooded_ The lode on the surface is 1~ inches wide, and contains very good galeniL 
Embolite is s~d to have been found in some of the are from this lode. The maio lode is &f{3in cut in the 
northernmost section of the property, here, t<?o, containing a good show of galena. This company should 
have a bright future before it, the prospects being very good. . . . 

. Silver BeU, (Section 4ilQ-87.}-Thi. company is working on p.rtof the Silver King lode, and has 
made a ,em.rkably good show of ore. About half a chain from the northern boundary a shaft, 40 feet. 
deep, ~a8 been sunk on the lode, and about 10 chains further s:outh another,43 feet deep, baa been put 
down.' From the l.tter drives to the nortb, 37 feet, and to the· south, 20 feet, have been made_ From ' 
th...e workings a splendid stack of first-class ore has been secured. Some five or six chains further south 
an adit has been driven on the course of the lode to the northward at as Iowa level as oould weU be got, 
but this is only sufficient to give 43 feet of backs at the highest point in the lode. The drive has been in 
splendid are from the first, the lode being from 30 inches to 4 or 5 feet in thickness, and often almost pure 
gLlen •. . It is well defined, and with a good clear footwall. The manager informed me thaI he had about 
25Q tons offirst-raill ore on hand, and about 200 tons of second-class stuff. If the lode continues in the 
level as well as it has been this company should have no difficulty in payin~ for the sinking machinery 
out -of the ore raised. Tbe lode looks well all along the surface, so , that there IS every reason for the owners 
to congratulate themselves on the prospects of the mine. 

B ell and Halfs, (Sections 419-87, 422-87, 421-87, and 420-87.)-This ground i. quite undeveloped, 
but has a very promising looking gossan outcrop upon it carrying carbonate of lead, galena, blende, calcite, 
siderite, quartz, and other lode minerals. Embolite crystals are said to have been found on it. There can 
be no doubt that this is the outcrop ofa lode. It strikes to the N.W., and following on this line about 8 
chains we come to another outcrop of gossan, also carrying carbonate of lead. The outcrop appears to hf;t. 
from 12 to 30 feet wide. The ground is very flat and Iow.lying, so that next to nothing can be daDe 0$ 
the lode without sinking. So far as one can judge from a mere outcrop, this lode ought to be a good one. 
I do not think I have seen a more promising" surface show" in the dIstrict: It ought not to lie idle fe>r 
long. 

MOUNT DUNDAS DISTRICT. 

Great hopes are entertained that the difficulties as to drainage met with at Mount Zeehan will 
not be encountered in thili new field, and consequently that some of its mines. may be opened up 
and put on the dividend.paying list without much preliminary expense~ The rugged character of the 
couutry, its steep .bills and deep gorge8~ make it very suitable for mining operations, . while it has 
furth~r advantages 10 the posoession of a good water supply and fairly good' timber. A very large number 
of clOlms have !ately been pegged out on this field, which lies about four and a half mIles to the e.st .... ard · 
from Mount Zeeban township. A road is in course of cOIlBtruction from Mount Zeehan to it, which will 
prove a great benefit. Not much work has yet been done on the lodes disoo ... red, which is not surprising 
considering tbat all supplies have as yet to be carried on men'. backs to the claims- The smaU amount of 
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development makes it premature to form any decided opinion as to the future of the field, but the pro~pect:i 
are encouraging, and numerous further discoveries may reasonably be anticipated. .Many of the present 
claims are taken up on outcrops of gossan. which mayor may not turn out to be lodes. Time and work 
must decide. I visited only a few of the claims, but sa w enough of the field to ~ati:lfy myself that a detailed 
examination of it twelve months hence would be quite 300n enough to give an idea afits value. Till some 
work has been done to prove the lodes their prospects Olust be very much a matter of speculation. 

JVebs/er and Bennett't,(2305-87 and 2306-87).-These prospectors have taken up two 80-acre ,ootions, 
not yet shown on the maps, on the lioe of a strong gaBsao outcrop, strikiDO' N. 200 Vy-, As the outcrop 
can be distinctly traced in a definite line up hill and down dale for quite half a mile, there can be little 
question as to its belonging to a lode. The gossan L~ composed of limoni te, hematite, oxides of manganese, 
quartz, and 8 little kaolin and pyrites. It is on an average from 15 to 20 feet wide, and assays are said to 
have given from 3 to 12 ounces of silver to the ton. The line of lode is intersected by two creeks from 
which adits may be driven on the course of the lode, proving it very easily. One adit has been begun, 
hut 80 far is still in g08san. From lOU to 700 feet of backs can be got on different parts of the lode by 
adita from the creeks. As far ~ yet proved the lode has been worthless except for flux, but it is well 
worth prospecting in the hope of coming upon valuable are. If such is found in it, the working facilities 
are so good that it should be a good mine. The hill to the south of the adit shows volcanic tufas aod 
breccias in places. The country seen in the creeks is sandstone and slate. 

MeUm"s &ction, 1724-87.-1n this ground two outcrops of iron and manganese gossan have been 
found, both running about N.B. and S.W., but badly defined. I did not like the nature of either of these 
gossans, and think: they ought to have been deeply trenched through or driven upon at a shallow level 
before trying to cut them at considerable depth, as is now being done. .A.. tunnel is being driven to cut one 
of them at about 250 feet below the outcrop. This will have to go about bOO feet, and the 132 feet now 
driven have been through hard slate and sandstone country. A quartz reef which crops oui on the hill­
sid. should be cut by this .dit before the lode su~posed to underlie the go,s.n i. met with. To test the 
other gossan ou~crop a drive has been begun, whICh will reach the line of the surface. deposit i~ about 
15Clfeet, and WIll then be about 100 feet below the surface. The presenr.e of serpentine rocks lD cloae 
proximity to the eastern boundafY of the section creates a suspicion that the iron ore may have come from . 
them, in which case it would be a mere surface deposit. The work in progress will settle the question in 
time, but it would have been wiser to have driven a shallow level first. The ground is most favourable for 
euch a course. 

J;ambie and Dame,' Sections, (2298-87 and 2297-87).-These two prospectors h.ve been more 
fortunate than the preceding in finding galena ore on the surface in three places. In the north part of 
!297-87 a lode (No.1) is cut alongside. creek. It strikes N. 35' W., and underlays N.E. about! to 1. 
It is composed of from six to ten inches of galena with crystals of cerussite (carbonate of lead) and baryte, 
and is exposed by a trench for about two chains. This lode lies almost in the bed of the creek, and ca.nnot 
be worked by an adit at the place where it has been struck. In the south-east corner of the same sectioll, 
about 8 chains from the southern and 4 chains from the eastern boundary is another lode (No.2), which 
may perhaps pro.e identical with No.1. Its course is N. 45' W., and the lode is from 24 inches to 30 
inchp.s wide where cut, and shows about 8 inches of galena. The gossan capping contains crystals of 
carbonate of lead. The lode is running right into a high hilI, and a level driven along ita ('.ourse would 
have good backs above it. In the north-east comer of the same section, about 8 chains from the east, and 
4 chains from the north boundary, is a very large outcrop, bared for quite 12 feet in width, and traced up~ 
hill for quite a chain. It carries galena, gossan, and carbonate of lead. Its apparent course is about N. W. 
and S.E. This has every appearance of being a strong lode. A little to the south of it a branch lode, 
4 feet wid~, carrying ~lena and green pyromorphite, and runnin~ N. 100 W., is cut across on surface. 
These lodes can be spYendidly tested by driviD~ right into a big hill on their course. About a chain from 
the western boundary of the section there is a huge gossan outcrop, carrying chromate of lead. Nothing 
haa been yet done on this, but it deserves to be prospected. The property ha5 a very good prospect before 
it, and will be much heard of before long. 

Page's Section.-Fine crystals of chromate of lead have been found in a gossan ouLcrop in a section 
whose number I could not identify. The outcrop is a large one, but nothing hal been done to it beyond 
chippin~ off a few pOllnds of samples. I had heard so much about the splendid prospects of this lode that 
the reahty was disappointing. " Indica tions tI and talk do not make a mine, however good the one and 
tall the other; and a prospector finding a lode like this should do something to open it before presenting it . 
to the public. 

There is a considerable quantity of serpentine in parts of the Mount Dundas field,-some of it of very 
go·od colour. When the.district is opened up it is ve~yprobable that serpentine fit for o~nament~l purposes 
will be found. So beautiful a !itone ought not to he neglected. Very pretty serpentme rocks are also 
found in the Heazlewood District, and. are worthy of attention from lapidaries and architects. 

MOUNT HEEMSKIRK DISTRICT. 

From inquiries made at Zeehan and Trial Harbour, I ascertained that nothing of consequence was 
being done on this tin~field, and that it was almost, if not quite, deserted. It was therefore not visited on 
this occasion. 

THE SPECIMEN REEF, HALL'S CREEK 
. For a year or more past no work has been done in the mine .on this reef, the energies of the owners 
being directed towards the erection of a battery and the constructIon of water·races, dams, and tramways. 
These are now finished, and crushing should begin as soon as there is water enough. Two levels have 
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been driven on the reef, and a winze has connected them, so that the ground is ready for stoping. Some 
extremely rich stone has been obtained from tbis mine,-the gold. being mostly mixed with oxides of iron 
and manganese in black lumps, locally caned "clinkers." Carbonate of iron and iron pyrites are 
somewhat common in the quartz. It has never been possible to give tbis reef a fair trial until now, for 
waDt of a battery. A f .... mODths' work in the mine will now afford a good test of the value of the 
portion opeD. There has been so much gold got in the surface portiOD of the mine that there is good hope 
of payable quartz continuing to be found below. The reef is small, bu·t there are considerable natural 
facilities for sending the quartz to the battery, which will serve in some meuure to make up for this. A 
tramway has beeD made from the mouth of the lower level to a shoot leading to the battery. This 
compr.ises six heans of stamps, driven by a 24-ft. water~whee1. After the ordinary copper tables, o,ne 
of Alves's Amalgamators and CODcentrators has beeD provided. As might be expeeted from the 
inacces~ibility of the place. the battery is full of mak~shift8,-a berdan liner, for example, serving forthe 
entire berdan. Storage for tailings ought to ~ provided. The battery will do to test the stone for a time, 
but something much better will be required for regular work. Better modes of access to the cla.im are 
also , urgently required, so tbat stores and tools may be taken to it in reasonabl,e time and at reasonable 
coat. The owners propose to try to find a suitable li,!e for a track directly through to the HeazlewOod, 
which seems practicable eDougb, though the country IS dreadfully broken by deep ravines, -that of the 
Savage River being the worst. 

HEAZLEWOOD DISTRICT. 

The geological features of this district are of great interest, and deserve a much closer examination than 
I was able to give them on this occasion. The- central portion of the fieJd is composed of silurian sandstones 
and limestones, and these are flanked on the western side by a wide belt of serpentine, and on the east by 
greeDstones. The serpentine rock is a metamotphosed highly crystalline pluton.c rock, in places i1\clining to 
gabbro, but requiring minute and extended microscopical and chemical examination-to defennine ita original . 
nature. . Schiller-spar is somewhat common ,in it, and parts of the rock containing this mineral are very 
beautiful. Fine crystal. of ·chromilAl occut plentifully in a creek running through the BeazlewOOd and 
South HeazlewOOdCompanies' ground,&vidently derived nom the· serpentine. It appe ..... also to contain a 
good deal · of nickel, lUI much of th& veinstone in the H;eazlewOOd lode is stained bright greeD by traces of 
ruckel compounds, and the hydrated carbonate of nickel (zaratite) has heen fuundinjoints of the .. ;peDtin& 
in sufficient quantity to induce hopes of its proving of commercial vahle. From an examinatioD of the 
occurrenoe of this ore on Sections 2124-87 and 2125-87, I do not thiDk that there i. much chance of the ore 
being obtained in quantities sufficient to pa.y. It is found in joints of the serpentine, and nice specimens are 
readily obtained; but I saw DO sign of a true lode of it, or any indication that it was present_in workable 
quantity. The sections taken up for nickel are on the top of the high hill, north of the. HeazlewOOd River 
from the Beazlewood Bridge. 

There appear to be two main lines of lode in this district, ·on. exteDding through the He8zlewOOd 
ExteDded, "'.Heazlewood, and No.1 South HeazlewOOd Companies' holdings, and the other traoening thoee 
of the Whyte River, :Sell and Smith's, Godkin Exteflded, and Godkin Companies. Outside of these two 
main lines the ouly .w.orkin~ of ?onaequenc? are those fo; gold, near the .Castray Rive; .. ~Uuvial gold h .. 
been worked by slulcmg, with fillr reaults, 10 paat yeara 10 several of the cree,," rnmimg mto· the WhYte 
River. An old ·bed .of. the Costray River· rUDS to the north-west tluough Section.. 1937-87 aDd 10604l7. 
This has be® , slnioedc'!ith v.ery good results up to a certain point, where it became poor. At this · point 
prospecting ·has. discovered \he gold in its matrix, aDd the operations now in progress are to work this. it 
18 a fine grained brown .• andstone bed strikiDg about N.N.W., and dipping easlAlriy 3()0. The bed.is about 
2! feet thick; and lies between clayey beds. The gold is rounded and waterworn. A great deal of 
magnetic iron sand is with the gold when ~anned out ~m this stoill". Very good proopecIB are ohtaiiJ.able 
thrOugbout the whole of the. bed 80 fur as It has been tned. I cannot yet say ",hat is the ~ological age of 
thiS auriferous sandstone, not having made a sufficient examination of the neighbouring silurian rocks to 
determine its relation to them. A considerable extent of it has been proved aoriferoWl, and it is well 
worth trying. The prospectors had a small hand· power battery, with which they crushed a few tODS of 
s'Dd,tone, tbe yield beiDg very good. I should recommend any company taking this ground in hand to 
make sure of having a sufficient amount of pay~dirt in sight 'before erecting crushing macninery, as :trom its 
nature the deposit may be expected to vary very much in quality. ,For crushisg -the stone I fancy a 80rt of 
puddling machine would be sufficient, or a Dodge Pulveriser. This last is a sort of .iron churn, which 
rapidl}' disintegrates any soft rock l~e. the sandstone in question. . Such a machine. would be much cheaper 
and do much more work than a stampmg battery. A battery of lIght stamps runnmg very mat, and with a 
short drop, would be much preferable to an ordinary quartz-mill for this sort of stuff. Great attention will 
have to be paid to the amalgamation of the gold, as 1088 will be liable to occur nom its fiDeDess, from 
its becoming coated with claro from its beiDg Daturslly coated with iron oxide, and from the turbidity of the 
water used, this last resulting from the amount of clay iD the sandstoDe. Long blanket strakes, weU 
a!teDded to, will probably prove the most efficient gold-savers. The workings are on Section 74-88. 

Heazie1lJ?od S.L. ~ine! (Sections 1309", and 13lO", ).-The owners of this pro~rt)' have done a great 
deal of work In prospectmg it on the surface and by means of shallow workmgs, With somewhat variable 
success. It has been demonstrated that a main lode extends in a north-north-westerly direction through 
both sections, and several small veins parallel to the main lode have also been discovered. On these latter 
no work to speak of has been done. ID the southern section (1310 .. ) .he main workings are not "r nom 
the south boundary. A lode (known as No.4) cut in the creek near thiB has a very promising-lookiD'" 
outcrop of galena and gosS8.D., but has not yet been worked; course, N. 180 w. The main line of lode ha~ 

.t .. ob>:UJICbesin this part of the holding, forming paraUellodea about 18 feet apart, rnnnin,; about .N.N.W. 
tIll'oqglt serpentine country. Between the two lodes the COUDtry is full of veins of calcite and much 
infiltrated ...nh lode matter, 80 that the two lode. may almost be considered to be one. A c""";"llt has heen 
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driven across botb lode; a distance of 141 feet altogetber. On the course of "0. 2 lo<.le a drive h .... been 
maue to r 308 feet. The lode val'ie~ from a few inche:s to three or lour feet in thit.!kness of galena, blende, iron 
pyrites, calcite, calcedony,and quartz, but rarely shows more than two or three inches of pure galena. The 
lode has a beautifully bande<.l structure. Some of tbe quartz and calcedony i; coloured beautifully ~reen 
with silica te of nickel. Though the workings have not yet reached payable quantities of ore in this p~rt of 
the mine, the prospect is so encouraging that the dri ve should be vigorou:::ly carried ou, as good bunches of 
ore may be cut at any time. In order to cut the lodes at gre:lter depth a low-level tunnel was begun 
further down the creek than the workings just described, bllt was discontinued after bein~ driven 160 feet. 

On the northern section (1309M) the lode ha~ been much richer in are, Some hundreds ofton:i of ore 
have been taken out of it by means of ~hanow drives, shafts, and under-hand stopes. The lode is from 
6 to 14 feet in width, and is well defined from the sel'pentine country enclosing it. The galena fo rms a 
vein in the lode from 2 to 3 inches wide as a rule , but now and t.hen widening out into good bunches. A 
good deal of bIen de accompanies it. The bulk of the veinstone i~ altered country rock, carbonate of lime, 
and calcedony, all coloured green by silicate of nickel. A' main shaft, 68 feet., and an air shaft, 7U feet 
deep, have been sunk. on the lode, which is here vertical, and an adit (349 feet long) has been driven to the 
air-shaft. The manager proposes to drive a level ahout 110 feet below the bottom of the main shaft from a 
valley lying conveniently near the line of lode. This adit would cut the line of lode in about 100 feet, and 
would be directly under the are body proved on surface in about 600 feet, so that besides prospecting a long 
piece of new grollDd it would give nearly 140 feet of backs on the portion of the lode known to contain ore. 
This most useful and necessary work should be pushed on. If the drive on the lode on the south section 
were continued to beneath the northern workings, the manager informed me that it would be about 1700 feet 
in length, and would be 310 feet below the surface. A better prospecting and developing work could 
hardly be devised. It would open the lode along ita entire length, and cut any ore bodies existing in it, 
while at the same time draining it. In the present state of the tracks in the district no pumping machinery 
can be got on to the ground without constructing some four or five miles of road, and natural drainage of 
the mine is therefore of great consequence. . 

The appearance of this mine does not warrant me in predicting for it great future success, but it is 
decidedly too promising for the lode to he left alone. There is a very good cnance of success, and whether 
it turns out well or badly in the end, I 'can only say at present that it is a legitimate mining venture. 

No.1, Beazlemood, South, (Sections 1619 and 1620M.)-In these sections the Heazlewood lode has 
been followed by surface trenches, but with poor .success, only small are veins being found. Some of the 
are contains chromate oflead ae well as carbonate and sulphide. Much deeper work must be done in this 
ground before it is clear that it possesses a payable lode. In Section 1937-87, on the Castray River, a vein 
of galeoa haa been found, which is supposed to be portion of the Heazlewood lode. If the connection can 
be proved there is good hope of payable ore being found anywhere along the fuie oflode from the C.stray 
River to the Heazlewood. 

Hea::lemood E:ctended, (Sections 4-87 .. and 82.5-87M.)-This company has done a lot of prospecting, 
and has found several lodes which are more or less promising. The Heazlewood main lode has been traced 
right through the ground and into Section 1596M, across th e Heazlewood River. On surface it has as 
yet shown no quantity of good ore. To the westward from it tbere bas been found. rather flat-lying lode, 
showing stains of blue ana green carbonates of copper, and containing, it is said, both silver and gold. A 
tunnel has been driven 400 feet throu~h serpentine country to cut this at a low level, but has not 
yet reached it. Another small prospecting tunnel, in about 60 feet, has cut some small veins containing" 
chromate oflead. On the main lode a flhaft has been sunk 40 feet, and a drive has been made across the 
lode, which is here 14 feet wide. The lode stuff is mostly calcite, containing very thin veins of galena, 
blende, and copper pyrites. To the eastward of the main lode a small lode carrying galena has been found, 
which should run into the main lode across the Heazlewood River. Where this is cut on surface the vein 
of galena is only about half an inch thick, bUi 73 feet lower down, where the lode is cut by an adit 250 feet 
long, there is about 3 inches of fine clean ore. A drive has been put along the course of the lode for 140 
feet, the clean galena being from 2 to 4 inches thick throughout it. A nice heap of ore has been taken 
from this lode. A new tunnel has been starred from the river to cut this lode, and should soon reach it. 
The deep valley of the Heazlewood is very favourably sittlated for workin~ these lodes, as it cuts right 
across them, and it is therefore possible to drive in at once on the course of the lodes. This seems to me 
the best policy for this company to adopt, to prove their lodes by driving on them, cro~!-cuttiDg at the 
same time at intervals. Something much better than is now visible must be got before any returns will 
come to the owners. 

Whyte River Company, (Section 1083-87.)-The country rock in this section is entirely different 
from that which encloses the Heazlewood lodes, being a decomposed igneous rock, possihly diorite. Two 
adits have been driven through this, t4ere being about 80 feet of vertical distance between them. The 
lower tunnel was in 110 feet when I saw it but had not reached the laue. A small vein was, however, cut 
near the entrance, showing blende, galena, and pyrites. 

The upper tunnel wafl driven some time ago by a party prospecting for gold, in oruer to cut a 9.uartz 
reef which is seen on the surface. At about 80 feet fro m th e mouth they passed through what IS now 
recognised as a lode without apparently noticing it, and, went on for a.nother 70 or 80 feet. The lode is 
from 5 to 6 feet wide, composed of broken country rock Impregnated Wlth chromate and carbonate of lead 
and oxide of antimony. This stuff is reported to give excellent assays for silyer. At a greater depth the 
lode will probably contain more quartz and be better defined. It is siD;lilar in occurrence and appearance 
to the lodes in Bell's and Godkin's properties, and may be portion of the same .lode. 

W. R. Belt. Secti01lS, (887-87M and 44-87M).-Immense quantities of gossan, carryin(\' a little silver, 
are found in aline running about N.W. and S.E. from these sections down to the Whyte RIver. Thls ha. 
come to be called H Godkin's II line of lode, but ought to be known as "Bell's," as Bell's discovery was 
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prior to Godkin',. 'rhat the large outcrop of gOBsan cove", an equally large lode I very much doubt, but 
~e r~gulari.ty of its strike over hill and vaUey', and the regul.r presence of more or less silver. throngho~t 
It, pomt to Its origin from a fissure of so~e 8Qrt. As work opens the deposit to view, its true nature 19m 
become clear i but at present I am inclined to believe that the -goss8D indicates the outcrop of an igneous 
dyke, of the same decomposed ch.racter as the rock found in the Wbyte River Company's mine .bove 
mentioned, and that the lodes ire formed in fissures in this dyke. In Bell's ground the dyke is clear, 
breaking through silurian limestone, which is found on both sides of it; A surface trench and ~hallow 
drive cutting throug_h t~e dyke stuff reveal brown and red clays, with numerous' veins of oxides of iron 
and manganese. In parts ' there is so much" of these that the clay becomes almost a gO::lsan. In this trench 
a 19de about four feet tl1ick, consi8tin~ of quartz mainly, but milch coloured, w·ith iron and manganese. 
oxides, has been cut through. Chloride of silv'er is freely visible in many sloDes from this lode. On 
either side of the lode the dyke'stutI ~s extremely decomposed, and much blackened 'by oxide ofman~anese. 
I wa. told that the dyke stuff contained a Jiltle silver. This lode strike. N. 6()<> W. in the trench, and 
underlays S.W. about 1 in 6. .All the surface immediately over the dyke is covered with gossan. Several 
ot~er' cU~Ling~ into t~e gOl'lsan .forrn,8tion have revea!ed the ig~e<?~ c~~.r_.h·i~~ _.be~eath i~: _ A tUD.ue,l was 
bemg driven at the hme of my YISlt thl'ou~n hard hmestone, m order tC) reach the dyke. When " thIS has 
been-driven right ac'ross the latte~ it will give a good idea of how much' of it is p,lyabie. . 

A lode of blende in quartz, striking N. 45' W., and dipping to the N.E., is cut in a trench 
neal' the . c,~e.k, and. again a rew cbains away. This is from 6 to 8 feet wide, and looks li~e Co . strong lode. 
Its value haS'noi yet"been ascertained. The bIen de is reported to contain cadmium, This lode. ought to be 
prospected t as it may contain galena. Thin veins of galena have been found in the limestone, which is a 
very ~ngenial matl'iI for this ore, :lDd a strong lode t1"ave~ing it migLt be rich in if. 

. Godkin', E:ctended, (Section lO'i6·Ri)_-The gossan outcrop fonnd on Bell's sections-continncs through 
Smi\h'.;(1l16-87 .. ) and into tbis one. An adit has been,driven. distance 01 445 feet to cut the line oftbe 
g06S~";at a depth of 200 feet. The drive ~as t~ough soft sandstone and slate, and agaJii" 'into ha~d ' ~~d­
atone" .. At 412. feet a lod~ of blende; some ] .. 4 feet t~i.ck, carrying, it is said,-ll per ceDf: ' _of lead and 73i 
oonciif ?f Bilver per tOD, was p~ tbrough . . : Tbis lode was of • cell alar loose cb''''fter. ~; It has. b?tfe~, 
~n Anven _o~, but .shou14 be .• ~ ;· .!J)lJh~J~c~ ,~ ~tr9..l2-g 8~re}l1P of wat.e,~. w~ at~.uck, ~nd. I!opes ,,:.~re ent~r.~I~.~· 
tli.nhe lode was not far ow.' ···.1 have not.Slnee heard 1f 1t 1)a", been found. To the · norto' of this. main' 
tunnel and over a hill from it'a 8ha~ has been 6UIlk to Q. depth of 83 feet, through loft sandstone. 'stained' 
with manganese oxideS.·:_ ~om.~·,of this stuff is said to have gi~en a little siI\"er on aNla~·. An auit, ]05 feet 
in length, hiS been driven' to:WaUds the sbaft in a south .. westerly direction. The first 65 f~et of this is 
through clayey matter. ~t;Bi.ned ~th oxides'" of manganese~ an~ then hard sandstone is met with. To the 
north of tbis adit, and a fewccbains distant, tbe decomposed dioritic rock is again met with. 
,". ,", 

- Godkin'" (Sections 1009-87 .. and 1615..g7 .. ).-The main features of t1iis prppei-ly r~semble tbose of 
Bell'. section. The dyke in this case lies between sandstone and limestone. Strong outcrops of gosean lie 
over · tbe BurlBce of the ground, eome parts of it giriIiirveryfair assay.: A. good deal 9.1 drivinl( hILi been 
do~e to prove the ground. . Wbat ,. known .. No.1. tun~el has been driven,.aoout 3U(J feet rigbt 
through the dyke. The lirst 100 feet conoi,ta of much stain .. ,! very much decomposed diodtic rock con­
taining a little silver. About 30 feet of this ' is stained very much, and contains a great deal of iron and 
manganese oxides and some quartz. ' Thi! portiQn a&ota)'1J well for silver; On,e·: or two rich veiO!J of 
phOsphate of lead carrying chloride of silver were found through it. The remainder of t.he drive is through 
dioritic clays, and in the face saodston.e makes its appearance. The dark rich portion ~. the d.yke is the 
only part of it that can be said to be lode-matter, and it is not definitely fo,med into' solid lode.,sutlf, but is 
only broken country rock (mullack) infiltrated witb mineral. from the lode ,olution': · In pari' quartz lode • 

. are likely to be found, as in Bell',. About 40 feet north ·of the moulb of No. 1 tunnel a shan boo:. been. 
Bunk. 60 feet on the edge of the dyke. At 40 feet limestone was struck. About 31.1 -feet to the ,outh &f the 
month of the tunnel an .i .... baft ha. been· sunk to' meet .n .\iit coming in .t • lower leveJ. For 36 feet the 
.b.ft ~':."d throngh dioritic clay, and tben struck loose broken lime,tone. The tunnel to meet this .haft is 
knowiias'N<i. 4.It1'<Q18 in from the creek in a direction N. l()O W. About 200 feet of it wa.; driven 
through dioritic clays, andthen 30 or 35 feet through limestone. It is to be continued to cut the main dyke 
and· lode .. Anotber drive, No: 3, has been put"in .bout 90 feet, some little distance bigher up the hill·than: 
No.1. This pa.ses througb about 12 feet of the dioritic clay, and then goes through beds of sandstone.nd 
slate, among .wbic!> I noticed also a thin bed of coarse grit. These beds strike N. 3()O W., and dip S.W. 42' 
near t~e Ill:0uth of the tunnel, but much steeper in near the face. The end of the drh-e is in hard white 
sandstone. No lode' was cut in tbis drive . . In the northern of the two sections held by this company 
(1599-87,,) tbere is yet another drive running about N. BOO W. This is about 100 feet long. It passe. 
through" 12 feet of dioritic clay, then 33 feet of mullocky lode stuff containing white clay and oxides of iron 
and~8nganese. Some silver chloride was also found in this. The lode-stuff bere resembles that iJ? No. I 
turiD:eI~"': The remainder of the drive is in sandstone, striking N. 3()O \V. and dipping S.W. 87°. 

~*i.ng all the properties on the line of this dyke 'into consideration, it may be said that whi le they all 
have been proved to contain silver, not orie of. them is yet opened sufficiently to warrant ::lily glowing 
estimate of their value. The long distance over which silver·beal'ing material has been fotIlld, and the 
occasional occurrence of vein8 of quartz carrying chloride of silver, and of phosphate and chromate' of 
lead, induce one to believe tha.t there must be one or more true lodes along the line of dyke. But these 
lodes have still to be developed. In the meanti~e t~e erection of. workg fOi recovering the .silver is qui~e 
premature, 8S the nature of the ore to be dealt "'Ith IS yet uncertaIn. Galena may be found In the lodes.In 
quantities to make smelting the best mode of (rcatme~t for all the orE'; or it may be that the qu::mtity of 
lead ore may be insignificant, and tlJ8t the Lixiviation PrOCe!58 may be sufficient to extra~t the sil\"er. 
U ntiI a great deal more work has been done, and both quantity and quality of the ore have been proved, 
no redu~tion. works need be thought of. The metallurgical treatment of the ore is. far too important a 
matter to b.-lightly decided on. .Aa both limestone and ironstone exi.t plentifully in the di.tI·ict, smelting 
ia the mOBt obvioWl method of dealing with the ore, provided that sufficient lead ore can .100 he oblainid. 

• 
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But the supplies of lead are in sight, taking the Heazlewood line of lode into account u well, are not 
sufficient as yet to warrant tbe erection of furnace.. While, tberefore, the prospects of the diJtrict quite 
warrant a large expenditure in opening up the mines, it is only fair to warn investors that a considerable 
time must ~Iap!le before they can hope to receive dividendi. 

PROSPECTS OF THE WEST COAST GENERALLY. 

It i. impossible to travel over the ground covered by the above report without being convinced of the 
vasfimportance to the Colony of this welitern portion of it. The difficulties in the way of prospecting- are 
.0 great that one must admit the probability that the discoveries already made are only a .mall fraction of 
the total mineral wealth, and that as the country is opened up the yet unexplored portion will be also found 
to be rich. From the Arthur River to the Gordon valuable minerAls have been found-gold at the 
Specimen Reef, at the Long Plains, in. numerous branches of the Pieman River, at the Howard Plains, 
Qneen River and its branche., and at Mount Lyell, and generally right throughout tbe whole country side; 
then we have tin ore at Mount Bischoff and at l\:lount Heemskirk, silver and lead ores at the Heazlewood, 
Mount Zeehan, and Mount Dundas, and other minerals ofless importance also in various parts. And these 
have all been found in the !pidst of some of the most dense and impenetrable forest on the face of the earth, 
tl>n\ngh which the "roopector cutting his way h .. infinitely greater chanc .. of mis.ing than of striking the 
mineral deposit he '8 lookin:r for,. and w.here all his food and s~ppli ... have to be laboriously carried on his 
back. Can we be wrong, tbenj "m lookmg upon the present d18covenee only sa an earnest of many more to 
come when the buah hu been opened by tracks and there are fifty prospectors out where hitherto there has 
been but one 1 The Great Western Range yet .holds its treasures intact, but we may soon expect to hear of 
successful assaults upon its fastnesses. The "rospector-pioneer of the wildest wastes-is still pushing on ; 
neither hardships nor danger . can dannt hi. persevering courage. Thou~b the ... ollen river snllenly roar 
across bis path, th0!'llh frightful scrubs entangle him in heartbreaking toils, thoul:\lUl\e. inclement sky ponr 
~leS8 rain upon him, yet do. they Dot prevail to drive him back. Fonvaro, still (alward, is his resistless 
march, till the conquered. crag glow. red in the blaze of his cheery camp fire, and the gloomy valley 
re-echoes the"ririg of his ue,·.The rongh plac .. he makes smooth, and into the dismal den< he lets light, 
till the beaten demons of the m~e fiy afiiighted lind yield to him their long-guarded treasures. All honour ' 
to the undaUnted heart that face8 and overcomes the wildern ... ! He well deserves the grateful thauk. of 
. his country; . . , 

The Secretary of Minai Hobart_ 

I have the honor to be, 
.Sir, 

Your obedient Servant, 

APPENJ)lX. 

1<. MONTGOMERY, M.A., 
ImpectOT of Min .. and GeobJgical Surveyor. 

"NOTES ON MATTE SMELTING FOR .SILVER ... 
Under this ti~ a short paper appears in "The Engineering and Mining Jourm.I " of February 8th, 

1890, written by , lib. F. L. Bartlett, a well known American smelter, and from it the following remarks 
on the prace .. tire taken :-

" II bas always been my belief that not enough attention is paid to the smelting of argentiferom ore. 
without the use of lead. American smelters bave not, as a rule, appreciated tbe idea that silver and gold 
c::!n be concentrate4 and saved by the nse of sulphur, iron, and copper 88 well as. by the use of lead. There 
are many places in the West where silver ores occur in quantity, and of a fairly good quality, but are bare 
of lead; such ores do not always contain copper, but as a rule do, and usually run from 1 to 3 per cent. in 
that metal. 

"In my own practice I have found no difficulty in saving gold and silver hy smelting, either when 
copper was present, or when the ore contained only iron pyrite. 

"Experience has shown that a small percentage of copper enables one to make a much higher concen~ 
tration of the silver and gold present than is the case when the matte must be made wholly of sulphide of 
iron. When no copper or lead. is in the ore,. it has not been possible in my work to run the matte higher 
than 70 or 80 ounces of ltilver per ton, 'and make clean slags, .i.e., slags containing les8 than 1 ounce silver; 
hut with copper, even a~ low as ~ per cellt. in the charge, the silver can '~ run up to as high as 200 ounces; 
and with 3 per cent. copper in the charge, it can be run up to 700 ounces. :Mol'eover, if the charg:e runs 
higher in copper than 2·tJ or 3 per cent., no additional advantage i~ had ; on the contrary, there is hkely to 
be more loss of silver, therefore 3 per cent. may be considered tb~ Hmit of the ~t'st results. The reason for 
this is, I believe, to be found in the fuet, that when an ore containing a small percentage of copper is 
smelted, a very high degree of concentration can be made without forcing copper into the slags i thWl, with 
an ore containing 3 per cent. of copper, a concentration of 20 to 1 can be made, and the matte then only 
contains 55 to 58 per cent. of copper, while slags from such ore will rarely contain more than one-tenth to 
one-twentieth per cent. of copper. If the ore ran 10 per cent. in copper, a concentration of not more than 
5 to 1 would be possible, and even then the slag would be likely to run from i to 1 per cent. copper, which 
means 1088 of silver. . 

'~The ores most suitable for matte smelting in the blast furnace are those containing considerable iron or 
manganese, and tho sulphur contents must be rejtulated by partial roasting when high, or by the addition 
of raW sulphurets when low, since the amount of .ulphur present determines almost exactly the quantity of 
matte made. 'J 

• 
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Mr. Bartlett then proceedl to quote from notes received by him from Mr. Herbert Lang, Manager of 

the Porphyrite Silver Mining Company of Mineral City, Idaho. Mr. Lang writes :-

"At the Porphyrite Companv':J smelting works we nse a 36~indl Bartlett water jacket., with outside 
settling wells, and run off the melted prouucts continttously . The proportion of ore smelted to matte pro­
duced is 20 or 26 to 1, an excessively high rate of concentration, but, untier the peculiar conditions pI'&­
vailing at this isolated camp, morl! profitable than a. greater propoJ,tion of matte would be. The silver 
e~traction is quite satjsfactor~', our slags a$.sayin~, week in and week out, only about It ounces of silver per 
ton. · The l~$. in flue dust probably amounts to 2 per cent. "Ve use a blast of 6 to 8 ounces pre~ure. 
generated by a No. fl Sturtevant fan, which requires about 10 H,P. 

"Our mines produce two O'encral clas::es of ore, denominated oxidised anti sulphi·je ores. The former 
are well repr.,ented by the folrowing:-

• Analy..u oj O",!/diJed Ore. 

Moisture ................ .................................. . 

~ilrJ.er :::::: ::~::: : : :::::::::::::::::: :: : ::: ::: ::: ::::::::: 
Sulphur .•.•••..•.•••••...... ; .... . •••....•..•....•.••... . . 
Oxides of iron . .. ... ...... .......... .... ~ . .. ...... ........ . 
.oxides of manganese ....•••••..•..••.•..•••••.••..•.•... 
Alumina .................................................. . 
Lime ........................... ~ . .... .... ..... ... ......... .. . 
Magnelia ..••......•.... ;., ...•.••.••••••...••... . .......... 
Cobalt, nickel, zinc ... ;.; .••.......••.••..... .•• ....•.... • 
.oxygen and carbonic acid, &e. • ••.•••.. ; ...•.......••• . 

]0'00 
3·00 

40'20 
0'79 

2/3'63 
1'35 
7 ' 31 
Hi6 
0'57 
0·60 
5'52 

99'53 

! . ~a~ o~+,ea.rry ~n an average 40 oun~ ·ofsllver-no gold. . ,~, ~ \ , ~ . . . . 

, • Analy..u of 8ulphitk Ore • 
.. Moistnre ...••.••.••.•••.••...•.••. ....•..•................• 4'00 

Silica . . .•..•••••• .. . . ..••• :..... •.•••••••.....• •.••... •. .•. Z7' 77 
Sulphnr •••.••••• ... . . . ...•.••.•...• ....••....•..•. ... ....• 6' 18 

. Copper .......••......••..• ,... ... ....•.•••......•....• .•. ..• l' 20 
Iron, as oxide and sulphide •..••••• . .•... .•. .......... 17 ' 78 
Alumina . .•..• .••... •.. ...••.•. . ••• .•..•• ••• ..•....... •. .•. 4' 80 
Zinc.. .... .. . ... . .. . ........ •. .. ...... .. .................... . 1'73 
Lim. · •••.•••.••.. . ...• .• .. ..••••.•• .•.. ... •.. .. .•. ...... ... 11 '00 
Magnesia ••••••.•• . •••• .•.•••.••. ..•.•.... .•. . . . .. . . . ....... 0 ' 63 

(:Oxygen, combin~., ~~e<r~ , ~~~ni~ acid, .and~ various un.important constituents not eatimated.) 
" By a luitable mixture of theBe orel, and by adding limestone as flux, we obtain a llag Of Ibe follow-

q,g p¥""ntage compo"i\i!)n :..,.. · . 
. .Analysi.< oj 8/O.g •. 

Silica ••••. .••••... . .. ... ..... .... ........ .....••...... ...•. 
Ferrous oxide ... ......................................... . 
Manganous oxide .................... ... . ... .. ....... .. . 
Lime and magnesia .... . ............... ... ............... . 
Alumina .......................................... . ..... . .. 
Sulphur .•..............•......... .... ....•. . ...•... . ...... 
Zinc oxide ............... .. ............ .. ................ . 
Copper ..................................•... .............. . . 

37'05 
17'66 
7'85 

28'72 
7'4~ 
0·38 
0'41 
0'10 

99'60 

H Accompanying this slag there is, as before remarked, a matte carrying about 36 per cent. copper 
an.d several hundred ounces of silve~, with a 'tract! of gold. This we sack, and ship east to market." 

~r .. Lang then goes on to describe some features of the furnace manipulation, and .concludes :-
" Making the rather acid slag shown by my analysil!, we are not able to smelt the maximum amount 

due to this size furna.ce. We averaae 14 tons' charge each 12 hl)urs' run, while running only one shift, 
which corresponds to about DO tons ~aily. For experimental purposes, and making a more basic slag, we 
have, for some hours, smelted at the rate of 40 to 50 tons per day, which demonstrates sufficiently that Our 
furnace is at least equal to any other well known make in c:}pacity:· We smelt tJn an average eight and 
a half tons of charge to one ton of Connell. ville coke.' ~ 



THE NEW DRESSING WORKS OF ·THE ST. JOSEPH LEAD COMPANY, AT 
BONNE TERRE, MISSOURI. 

The Engineering and Mining .Tournal of June 22nd and 29th, 1889, ha. an illustrated description of 
the above dressing works taken from a paper reall by Professor H . S. Munroe before the American Institute 
of ·M.ining Engineers. Being built in 1883, this mill is a comparatively modern example of American 
modes of dressing le8.d ores. The new mill, which has a capacity of SOO tons a day, was built in consequence 
of older sheds having been burned down. The old mill had at Doe time or another contained almost every 
known form of dressiDg apparatus, and "the new mill represeD~ the resulrs of fifteen years' study and 
experiment in the old structure, and is a shining example of I the survival of the fitte:Jt,' both in apparat1L.~ 
and in method of treatment." 

Outline of llIetllOd of n·eatmenl. 
"The method of treatment may be outlined as follows :-The ore is crushed by jaw.crushers and rolls, 

and screened dry throngh a 6m.m. screen. The sands passiug throngh the screen are thorouijhly mixed 
with water, and elevatOO. by centrifugal pumps to distributors, and divided among the Parsons' jIgS without 
any previous sizing or classification. The tails (" chats"), after passing over the two sieve~ of these jigs, 
receive no further treatment, and are conveyed by launders to the "chat~tanks." Coarse galena and 
ragginga are skimmed by hand from the jigs at intervals, leaving always a sufficient bed to ensure good 
hutcbwork. The hutch work that comes through the sieves of the Parsons' jigs pass through a series of 
spitzkasten. The heavy galena mixed with 'some sand and slime settles in the first box of the series, from 
which it i. fed to a trnnking-machine. The pure galena from this machine fulls into railroad cars and goes 
to the smelting works. The tails from the trnnking-machine, together with the sands settling in tbe second 

. box of the spitzkasten, are elevated by the centrifugal pumps, and divided between the Hartz three-sieved 
jigs. The tails of the Hartz jigs receive no further treatment, goin~ directly to the chat-tanks. Galena and 
pyrites are skimmed from the aievee of these ji~. A bed of galena is, however, maintained on all three 
sieves, so as to insure a rich hutch work. The hutch work of these finishing jigs is nearly pure galena, 
and goes to the galena boxea on the lower Boor, which are emptied from time to time, and the galena, 
loadeil ·oa cars, goes to the .melting works. 

The line slimes settling in tbe third and foarth boxes of the spitzkasten are united, and ra;'ed by 
centrifugal pumps to the_distributors, feeding the first row of Parsons' RiUinger tables. The middlings 
from these tables are treated on the second row of tables. The tails from all the tables Bow into the chat­
tanks, and the heads. ran into galena boxes on the lower Boor, from which they 'are loaded into cars. 

. The raggings, containing from 12 to 20 per cent. of lead, which are skimmed fi-om the Parsons' jigs, 
are reerl18h~ by fine rolls and elevated with"ut screening to a line of Hartz three-sieved jigs. These 
~ogings contain considerab~e pyriteS." . 

The paper then goes on to describe in detail the various machines used ~ and their arrangement, the 
description being m~.e clear by numerous illustrations, for which we must refer those interested in the 
.abject to the original pa~r. 

There are ten sets of .~shing and ~creening apparatus in the mill, each treating about 80 tons in 
twenty-four hours. Each set consists of a 7-inch by 15-inch Blake crusher, lever pattern, "'ith corrugated 
jaws; a pair of Cornish rolls, 14 inches by 30 inches. 'Vith chilled tires; ~ revolving screen, 3 feet 
dil!:IDeter by _8 feet long, with six mil1imetl'es perforated steel plate$, a bucket elevator tor the material 
coarser than su -millimetres, and a centrifugal pump. 

The jaw~cni8hers are set to crtl$h to about 38 mm. 01· 1 i inclJes7 and the rolls to crush to about 
16 mm., or t inch. Of tbe· niaterial passing through the rolls at any time, abont one-third is too coarse to 
pa .. through the screeDB, consequently tbe ore pa""es through the rolls one and a half times. Wbile 
the perforatioIltJ of the screens are 6 mm. in diameter, not more than 'l per cent. of the screened product is 
coarser Jhan 4 mm. 

Each crusher was found to cost about £2J n yenr for repairs, aJ)d each pair of rolls about £30 10 •. 
N~w screens came to close on £33 a year. 

The Parsons' jigs used for the preliminary jigging of the sands comin~ from the rolls are two-::Iieve 
under~pistonjigs,each sieve 24 inches by 39 inches (or 22 by 27 inches 10 the clear). For convenience 
the jigs are made double, i.e., four sieves, or two jigs, are united in one machine. There are 
9 jigs, 4i machines, for each set of crushing apparatus. Each jig treats, therefore, a bOllt 9 tons 
in 24 houl':I. The ore dealt with contains on un a\·erage 8'93 pet' cent. of leao. The hutchwork saved 
from the jigs contains 22-S per cent., and tbe raggings, or coarse sam! and galena 16·54 per cenL, 
while the tailings contain 1·53 per cent. By this jigging treatment, 800 tons of ore a day are at once 
reduced to ~36 tons requiring further dressing, namely, 31 ) tons of raggings, crushed and tl'eated on the 
three-sieve jigs, 66 tODS of fine sand also treated on three-sieve jigs, and 40 tons of slime treated on side­
bump tables. The hutchwork is next classified in a series of four spitzkasten 01' pyramidal boxes. The 
coarse sand in the first box is dressed in the trunkitlg machine to nearly pure galena. The tailings from 
this and the sand from tbe second box al"e. treated on three-sieve Hartz jigs of the ordinary siele-piston type. 
The hutchwork of these contains 74 pel' cent. of lead, and the tailings 5-24 per cent. The fine slimes from 
the third and fourth .pitzkasten are treated on double Rittinger side-bump tables, 3 feet by 7! feet, built in 
pairs . . There are 16 pairs of double tables in the mill, or 64 tables in aIL Of these 32 al'e head tables and 
32 are used for treatinl)' rniddlin~$. They t.-eat 2& tons per double table in 24 hours. 

The average loss In the tailings in this mill in 1887 was 2'J3 per cent. of lead, or 27-4 pel' cent. of the 
total amount of lead in the ore. The cost of dressing amounted in tbe same year to 36'4 cents per ton, 
(about Is. 6td.) divided as follows :- Labonr 13'4 cent., repairs 10'0, supplies 3'5, coal 9'5--totaI36'4 
cents:. 
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APPENDiX B. 

D I A ~f 0 N D D R ILL S. 

Statement of Work done. 

Locality. Direction of No. 'If Total Dutance 
Bore. Borel. 

No. 1 DRILL. 
Back Creek-For Gold ......... . .... .... ... .. .. Vertical 7 
Lefroy-For Gold ..... ......... ..... ........... ... Ditto 4 
Tarleton-For Coal .... .... ............ ..... ..... Ditto 1 
Lon~ord-For Co.!.. ......... ............. ..... Ditto 2 
H.refield Estate-For Coal ..•.••.. ............. Ditto 1 
C.rdill Claim, Mount M.lcolm-For Co.l.. Ditto 1 
Killymoon Estate-For Co.1 .................. Ditto 1 
Seymour-For Co.I, ................... . .. : ... . , . Ditto 5 .. 
Beaconsfield . (phainiX ·G. M: Co.)-For 

Gold ..................... ; ....................... Ditto 1 
Beaconsfield (E •• t Tasm.nia ·G. M. Co.)-

For Gold. (In progress) ..................... Ditto 1 -
TOTAL ................................. ... 24 

.. .. 
No.2 DRILL. '. 

H orizonta' , Beaconsfield-For Gold ...................... ;. 1 
. underground I 

~n~k.!'G.:~~;;,~H~i,~rt:::jj~~·c·~~i· Ditto ·1 
Vertical 1 

Malahide E.tate;~ing.I....::For 'Gold .......... Ditto 5 
Carr Villa, Dear Launcoston-For Coal.. .... Ditto 1 
Waratah-Mt. Bischofi' Alluvial T.M. Co.-

For Tin ... : .... ; ....... : ... ;,:.: .... .. .... .. ... . .. Ditto 7 
Waratah-Mt. Bi.chofl'T.M. Co.-For Tin Ditto 7 

Ditto-Ditto ... .... ........... . .. . ............. Horizontal, 1 

Old Beach-For Coal ............. : .............. 
underground 

Vertical 1 
Campani.-For Coal ............................ . Ditto 1 
Richmond-For Coal .;,:::.: ..... .. ..... ....... Ditto I 
Back Creek-For Gold .. :.: ...................... Ditto , 4 

TOTAL .............. ........ .... ....... - 31 ... 

Aggregate number of bores ............. : .............. .. .. . 
Total distance bored .... .................... .. ............•... 

bored. 

feet. 
1330 
1011 

401 
1585 
725 
562 
504 

2266 

7S1 

391 

9456 

-
68 

546 
612 

1397 
571 

1548 
841 
53 

593 
600 
500 
787 

8116 

65 
17,672 ft. 

Averag~ C03t per 
foot, excZu$ive of 
IAbOUT and Fuel. 

£ '. ' d. 
010 9 
0 :; 3 
0 5 6 
0 4 ot 
0 6 5 
017 lIt 
0 4 7;1 
0 7 st 
2 0 2 

019 0 

No recoi-<!. 

015 1 
0 5 6 
0 5 6 
0 Ii 4 

0 6 H 
OIl 8' 
0 7 8 

abt.O 10 9 
0 7 . 7; 
0 :; 1-" 
0 8 5t 

W. H. 'GLOVER, Comm,,,ione)' of Gold Field.,. 
Lalmcestoll, 30th Junt, 1890. 
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DIAMOND DRILL, No. 1. 

REP aRT of Strata pa,.ed through in boring for the Urcderlay of the Tasmania Reef i1l If It: 
Phrenix G .M. Co.'. Ground al Beacunsfkld. 

Commenced boring, lune 26th, 1889; completed, Mareh ~th, 1890. 

Strata. 
Depth of 'each 
Stratum bored 

through. 
Total Depth. 

-, 

ft. in. fL in. 
,Alluvial surface matter •••• •••••••• •• • •• 0 • • • •• •••••••• , ••••••••• 0 •• •• ~ •••••• • ••••••••••••• 4 6 4 6 

Hard, brittle, whitish, fine~grained Sandstone, with very' indistinct fossil 
impressions. Several very thin quartz veins throughout this country. 
Rock yielded very little core, being very much jointed and very brittle '0' • 368 4 37210 

Rather fine-grained, black, somewhat crystalline Sandstone, containing 
specks of Pyrites and a few small quartz veins. Much jointed. .Gave 
very little core ........... ......... .... .. .. .................... .............. ............. 119 8 492 6 

Ligoht gray Sandstone, with occasional bands of gray Slate. ImpressioDll of 
fossils nwnerous, but rarely perfect. Occasionally gave a few inch .. of 
core .u .... . . .. . .. .. .. .. ... ...... .. ....... . . ..... ............ .... . . . ... . ...... .................. 213 0 705 6 

----

Reef Quartz ollen highly impregnated with Iron and Copper Pyrites, and 
showing visible Gold .................. ............... ........... .. .... . .............. 24 6 730 0 

-

Dense dark blue Sandstone carrying Pyrites ........................ ............... .. .. 
" 

50 7 780 7 

TOTAL .. ...... .. ......... ........ . ......... ..... .. ....... 780 7 780 7 

No. 1. 
". 

COMPARATIVE Statement of Gold won during the Years 1880, 1881, 1882, 1883, 1884, 
1885,1886,1887,1888,1889, 'and theftrst Half-year of 1890. 

YEAR . QUANTITY. VALUB. 

ozs. dwts. £ 
1880 ...... ...... ......................... :. 52,595 0 201,297 
1881 ................................ ... ... . 56,693 0 216,901 
1882 .. .............................. ..... .. 49,122 6 187,337 
1883 ................ . .......... . ........ . .. 46,577 10 176,442 
1884 ...................................... . 42,339 19 160,404 
1885 ............... . .......... .... ....... .. 41,240 19 155,309 
1886 ...... . ..... ..... .......... ...... ..... . 31,014 10 II 7,250 

42,609 3 158,533 
39,610 19 147,154 
32,332 13 119,703 
13,415 0 49,635 

1887 ..... . ................................ . 
1888 ......................... . ....... .. .. .. 
1889 ................ ... .......... . ...... . . . 
For first half-year of 1890 
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No: 2. 
RETURN .h()/cing the Quantity of Gold obtained from Quartz during the Years 1880, 1881, 

1882, 1883,1884,1885, 1886,1887,1888,1889, and the first Haif-year of 1890. 

YEAR. 

1880 ..........•.....................•...... 
1881 .....•..•.......... 1 •••••• : •••••••••••• 

1882 .••.... ...... •.. .....•.••....•..•..•••• 
1883 ..•..... .... ..... . .•...• .....•..... .... 
18R4 ..••.............................•..... 
1885 ......... .............. ........ ....... . 
1886 ..... .. ......... .•.....•........•...... 
1887 ..........••........•........•..•...... 
1888 ..•..... . ..•.....•......... : .......... . 
1889 . .........................•.....• •..... 
For first half-year of 1890 ..•....•. 

QUANTITY. 

34,345 ounces 
45,776 " 
36,215 " 

. 36,672 " 
30,540 " 
33,266 " 
25,004 " 
33,427 " 
34,156 " 
33,069 " 
12,156 " 

No.3. 

VALUE. 

£ 
130,622 
174,956 
137,183 
138,060 
]]4,630 
124,~34 

87,516 
123,453 
126,139 
]]6,517 
47,065 

COMPA RA rIVE Statement of Tin exported from Tasmania during the Years 1880, 1881, 
1882, 1883, 1884, 1885, 1886, 1887, 1888; 1889, and for the first Half-year of 1890, compikd 
from Customs Returns only. 

YEAR. 

1880 .• •• ...•..........•.••.•..••••..•••.••• 
1881 ............•......•.•.........•.•..... 
1882 ••.. ..••.... •. .•....... : ••. ....... ... . . 
J883 .. : .•..........•.......•....••...•..... 
1884 .......• ..•••. •••••••••..••.••••••••.•. 
1885 ..•.....•..•...•.•...•..•.•....•..•.•.. 
1886 .. : •...••..•.....•..•. •••••. •..••.•.••. 
]887 .•......•........•.•....•..•.••.•... ; .. 
1888 .••.••. .• .•.•.... ...... •.••.. •.••.. ..•. 
1889 ..•.•.. .....•.• ...•. .• ..•.. .. •• .•...... 
For first half-year of 1890 

TONS. 

3954 
4124 
3670 
4122 
3707 
4242 
3776 
3607i 
3775i 
3764 
1543i 

No.4. 

VALUE. 

£ 
341,736 
375,775 
361,046 
376,446 
301,423 
357,587 
363364 
409:85.1 
426,321 
344,941 
141,092 

QU.1NTITYand Value of Coal raised during the Years 1880, 1881, 1882, 
1883, 1884, 1885, Hl86, 1887, 1888, 1889, and the first Half-yea>' of 1890. 

YEAR. 

1880 ............................................ ; ..... . 
.. 1881 .................................................. . 

1882 ....................... . .......................... . 
1883-........... . ...................... ................ . 
1884 ... ... ....... . .................................... . 
1885 .......... ..... ......... ... ....................... . 
18BS ... ................. . .................. . ...... . .. . . 
1887 ................ .. .... ...... ........ .............. . 
1888 .•................................................. 1 

1889 ............ ... .............................. ... .. . 
For tirst half-year of 1800 ... ...... ......... .. .. . 

QUANTITY. 

TONS. 
12,219 
11,163 

BS03 
8872 
7194 
6654 

10,391 
27,633 
41,577 
36,700 
21),796 

VAL[;E. 

£ 
10,998 
10,047 

7923 
7985 
6475 
D98!! 
0302 

24,870 
37,420 
33,03n 
18,7lU 

______________________ ,1 ___________ • _________ _ 
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No.5. 

RETURN showing tM Number of Persons t!1/gaged in Mining during tlt 
Years 1880, 1881, 1882, 1883, 1884, 1885, IM86, 1887, 1888, 1889, and 
first Half-year of 1890. 

YEAR. 

1880 .... . .................................................. .. .. . 
1881. ............................. ..... : .......... .... · ...... .. . . 
1882 ...... ... ......... .... ...... ... ........ .................... . 
1883 ... ................................... . .... . ............... . 
1884 ....................................... : .. .. .. .... .. ....... . 
1885 ....................... ... . ................................ . 
1886 .. ...... ....... .... .. ........ .... ....................... . .. . 
1887 ... .. ... ...... . ...... .......................... ............ . 
1888 . . . .. . ... .. ............. .... ...... . .. ..................... .. 
1889 ...................... .. ............. ........... . ..... ..... . 
For first half-year of 1890 .............................. .. 

No.6. 

NUMBER. 

1653 
3156 

, 4098 
.381!1 
2972 
2783 
2681 
3361 
2989 
3141 
2731 

RETURN shoroing the Number and Area oj Leases held under" Th" Min"'al Lands Art" a.nd "The 
. Gold Fields Regulation Act," injore< on 30th June 'If each Year nnce 1885. 

In tome on 'Oth I In to,,", on 30th I In torea on :lOth In rn~ on 30th In force on SOth In toroo on 30th 

Nature oJ: Lease. 
June, l.885. June, 1886. June, 1881. June. 1588. Ja.ne.1889. JUDC!.1890. , 

~,~ :so. I ",ax... NO. I ""' ... I NO. .uuu. I so. ARE.L '0. I ....... so. -
I Under" The Mineral Lands A...,,,I I ..&.eres. Acre .. Acres. .lues. , Acres. A_. 

(or tin, &::c., at a rental of 56. . I 

43,511 1627 an acre ............. ,. .......•.••. 0&.11011 I 24,Oi7 656 22,892 957 32,231 1497 53,251 13()3 49,463 
For coal and slate, at 21. 6d. an I 

a"", rent. . .......................... 291 39991 38 541\7 G2 10,665 41 60,S 38 4499 ~I 7636 
Under" The Gold Field. Regu-

!::::.~:~:.~.t .. ~.~.~~.~~.~:. 207 1976 110 IOn 149 H'i4 285 2812 .270 :2€87 3:15 3086a. 
Water Rights and .~ining Eaee- .1 21'.2Op. 

menU ................•.•.... : ....... 1 - - 93 759 107 1i3 . 140 ·8:;2 204 1005 209 950 
atuice~ sluice- IIlnic~ aIuice- f.!Wee-
head,.. beada. head!!. beads. I ... heads. 

No.7. 

RETURN 'If tlte Number and A"ea 'If Le!"s," under" The lflineral Lands Act" and" The Gold 
Fields Regulation Act," inf01'ce on tILe 1st JU(tj, 1889, issued durin!} the Yea1' endillg 30th June, 
1890, cancelled durin!Jllte l real' ending 30th J u,lle, 1890, and 1'emaining in jone on 30th Jane, 1890. 

Nature of Lease. 

, 
In force on 1st July, I 

1il89. 
I ... ~ued during Year 
ending 30th..!' noe, 

J800. 

Cancelled dnrin.rr Year fl· In foree on 30th June, 
end!ng 30th J nne,! I !)9U. 

li90. :--! _-, ____ _ 

______________________ - -,-.o-.-I ___ A .• n __ F._A_. __ II_,_·o_._,I. ___ A_R_E_A._._ so. i, ___ A __ R_E_A_· __ .1 _ _ N_O_·_11 ___ A_R_KA_ .• ___ 

--i A. 

Umlt,1' "Th~ )lict'l"'.d Lands 
Act," t~r till, &c., at u. rental 
of 5$. an acre ................... .. 

For cool and i<b.t:~, nt 2$. 6d. an 
acre relit .............. . ........... . 

Under" Thp Go!J Fielt1s Re!.'1l­
lation Act," at a rental of20s. 
on tlcl'e ............................ .. 

""liter Right;.; auu )Ening 
E[\.'~(·IUI·Ut~ .... . ........... .... .. .. 

R. P. 

1497 53J251 0 0 

384,19900 

I 

210 2681 0 0 I 
204 1005 I i J!!luiL:e~heatl~ . 

, 

A. R. P. A. R. )'. A. It. p. 

19 4077 0 0 

525 2:!,837 0 0 719 r'")6,625 0 0 1303 49,463 0 0 

6 940 0 0 51 7636 0 0 

176 1555 1 3 

441 147 
1 :-:iuicepbeau:;:. 
i 

1:: 1115:022 23 ::: 30750 2 20 

I s1uice~heal1s. :-:Juiel>..he'.l(ls. 
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No. 8. 

COMPARATIVE Statement of Net Revenue from Mines, being Rents, Fees, 
!l'"c. paid 10 tlte Treasury. 

YEAR. 

1880 ........... . ... .... ..... ...... ..... ... ......... . 
1881 ..... ... ..... ... .................... ........... . 
1882 .................................... .......... . 
1883 .... .. ....... •. ...... ...... ........... , ........ . 
1884 .......................... . ..... ............... . 
1885 ................................... . ........... . 
1886 ................................ ............... ; 
1887 .................... , .......................... . 
1888 .. ............ .. ............................... . 
1889 ............................................... . 

AMOUNT. 

£ s. d. 
8944 511 

20,936 5 5 
'1:1,0Tl 1 9 
15,489 14 5 

6981 11 10 
11,070 5 7 
12,523 10 4 
14,611 11 5 
'1:1,502 8· 4 
17,254 9 0 

The above Statement does not include Stamp Duties upon Transfers of Leases and 
Registration of Companies, or the Tax payable upon Dividends, from which sources large sums 
are derived. 

No.9. 

RETURN of Dividend Tax paid by Gold Mining Campanies. 

NO. OF 
AMOUNT OF DIVIDEND.l YEAR. 

COMPANIES. 
AMOUNT OF TAX. 

, 

£ s. d. 
I 

£ •• d.' 
1880 .................. 5 65,852 17 2 2467 16 0 
1881 .................. 4 99,250 0 0 I 3721 17 6 
1882 .................. I; 55,825 0 0 2093 8 9 
1883 .................. 5 63,168 10 0 

I 

2368 16 4 
1884 .................. 4 39,400 0 0 1477 10 0 
1885 .................. 2 61,250 0 0 2296 17 6 
18S6 ............... .. . 3 41,125 0 0 1542 3 9 
1887 .................. 2 66,750 0 0 2503 2 6 
1888 .................. 2 65,375 0 0 2451 11 3 
IS89 ...... ........... . 4 28,000 0 0 1050 0 0 
Hl90,lsthalf-yearof . 1 6750 0 0 253 2 6 

RETURN of Dividend Tax paid by Tin Mining Companies. 

YlU.R. 
NO, OF 

AMOUNT OF DIVIDE~D. Al:!OUNT OF TAX. 

1880 ........... .... .... ....... 
1881 .. .................. ...... 
1882 .............. ............ 
1883 ....................... . .. 
·1884. ... ... ........ . . ......... 
1885 .......................... 
1886 ........ , ..... .......... ,' 
1887 ..... ; ......... ........ ... 
1888 ..... .. .... , . .. ........... 
1889 ..... .. ,. ,., ." ..... . .... , 
For first half-yearofl890 

CO}J:PANIES. 

£ S. d. 
11 64,755 0 0 
13 102,41S 0 0 
12 10S,935 0 0 
9 98,837 2 6 
4 60,169 0 0 
4 92,644 0 0 
5 108,849 10 0 
6 128,753 0 0 

10 148,638 17 2 
6 100,850 0 0 
5 40,350 0 0 

WILLIA.M THOMAS STRUTl', 
OOVRR:"I"MEXT PRI!'lTEH, TASllAS'IA. 

I £ s. d. 
2428 6 3 

I 
3840 13 6 
4085 1 3 
3706 7 \J 
2256 6 9 
3474 3 0 
4081 17 1 
4828 4 8 
5573 19 10 
3781 17 6 
1513 2 6 
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