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REPORT ON A D~POSIT OF IRON DRE AT THE BLYTHE 
RIVER. 

Geological Surveyor's Office, La.U", ton, 5th .J/arch.1894. 
SIR, 

1 HAVE the honor to report upon a deposit of hematite iron ore on land held unoer mineral 
lease frolll tbe Crown by Mr. R. Quiggin on tbe Blythe River, some seven miles from its mouth. 
On the 16th of January I •• t I made a superficial examination of tbe deposit, but, as it is still quite 
in a state of nature, and in DO way opened up by cuttings or mining works of aoy sort, I was not 
aole to make such a minute study of it 8. its importance undoubtedly deserves. Before it can be 
properly examined, and its extent. aDd vallie accurately estimated, a c6nsiderable amoant of time, 
llloney, and labour will require to be expended in clearing, trencbing, and sinking upon it. From 
wbat is even now visible, bowever, it is quite clear that the ore is present in enormous qoantity, aDd 
in a position affording splendid facilities for cheap mining, and tbere is every inducement to open 
quarries upon it and try it in a practical manner, provided it can be sho ... n that there" any reason· 
abl" probability tbat iron.smelting can be made to pay in the Auatralian Colonies under existing 
c"nditions of tbe labour market, prices of fuel, and demand for tbe metal. As to tbis I .haIl bave 
sometbing to .. y later on, but fim it is neeessary to describe tbe mining property itself. The 
accompanying map, copied with alight allerations from one hy Mr. Peart, autborised lW'Veyor, 
kindly lent to me by Mr. Norton-Smith, of Burnie, will iUustrate the deo,eription. -

The iron depOsit may he reached by either of t .. o routes from the main road connecting 
Ulventene and Burnie, the easier ODe ~g along the road through the Parish of Stowport, 7fug 
between the Blythe River and the Hayhridge Riyalat to EUia's, O'Keefe's, and EtcbeU's aelections . 

. The (Ire is met witb on O'K8efiI' .... estern seetion, and on the adjaeent Crown land; on which Mr. 
R. Quiggin hold. under mineralleUe the following sectious :-1061-91., of 40 acres; 1009-91., 
of 73 ac .... ; 851.91., of 78 acres; and 856-91., of 80 _ As ahowu on the map', the01ltcrop 
of the deposit traverses tba fint three of these ...,tions and the ... eetem part of 0 Keefe's pur· 
cbased block. Tbe secoud route to tbe mine is alung a track which runs up the easteru side of the 
Blytbe River to it, but tbis is now in bad order, and not practicable for hones. Going over these 
two routes, tbe structure of the country is fairly risible, tbe sections alForded by tbe deep gorge 
of the Blytbe River, and along tbe coast line, showing it vary plainly. The main country rock 
is of ... dimentary origin, consisting of sandstones, slates, and occasionaU'llimestones of probably 
Silurian age, or even ,,!der. No fossils ... ere seen during my visit, and could not hear of. any 
having evor been got in thi. vicinity, so tbere ... ere no data for determining the age of the formltion. 
Tbe strata dip at higb angles, and are very much metamorpbosed, al times approacbing schists and 
'1uartzites. Tbeir general strike is nortb_ and south-... est, confo~ c10eely in tbis to the strike 
of tbe iron ore deposit. These older strata are _n aU tbe way up tlie Blythe River gorge to the 
mine. The valley of this stream is a deep one. the bottom being MlO feet belo ... the agricultural selec­
tions on each side of it at the pi..,. ... bere the bematite cro..... This fanning land is fairly &at on tbe 
wbole, tbough a good deal undulating, Bnd i. com~ of basalt of Tertiary nge wbicb coyen tbe 
older rocks first m.ntioned. It is found on both sides of the Blythe River valley, and decomposes­
to a fertile agricultural soil. 

Tbe dejlO8it of iron ore bas been cut tbrough by tbe Blythe ~ver, and is found on each side of 
its valley rismg up tbe slopes until it diooppears under the bass!tic capping. Tbe outcrop is about 
five chains in ... idth, and even allowing for loooe stones from·it gravitating down bill and miliog it 
appear wider than it really is, I do not think tbat tbere can be 1 ... then about 200 feet in width of 
ore on an average; along its length it has been traced and is easily .iaible for 74 cbains, or cloae on 
a mile. The ore crops out in large lumps and tbe surface soil is full of it, and at oeveral points, 
some of "hi.h are marked on the map, it stands up in large rocks and cliffs; Ib ... afford the best 
sections of tbe ore-body yet available, and a careful inspection of them .bows it to be a massiye 
hematite wilh a large proportion of very pure bigb·grade ore. In some part. there it! a good deal 
of quartz mixed with the hematite, sometimes in strings and veins and sometimes iu angular _ 
fragments; I also noticed a good manl pieces of jasper and of siliceous bematite. Tbe north end 
of tbe ore masa aaemed rather more oiliceoU8 and impure tban the parts cloae to tbe river. The 
wbole deposit is therefore hy no mesos a pure high-grade hematite, but tbere can be no doubt that 
'",y large quantities of very pnre ore with little oilica could be obtained without mucb picking. 
Till the maas, ho ... ever, is &Ctnaily cut into and tried tbere are no data for estimating ... hat proportion 
the pure ore bears to the entire maas, or bo ... much lean ore would bave to be quarried and rejected 



• 

" 

;n obWning eacb ton of fint-cl ... stuff. This is • factor of the greatest importance in calculating 
"the coot of mining tbe hematite, and will require to be attentively studied during tbe progr .... of . 
preliminary exploratory work. In the bed of tbe Blythe River tb.re is a large amount of very 
.good ore, repreeenting no doubt the bardest portions of tbe stuff whicb bas fall.n into it, tbe 80fter 
and more friable matter being wasbed away by tbe water. Waterworn 'ore is found in tbe bed of 

"the stream for 80me distance down, and nearly a mile below tbe mine I noticed rouuded boulders of 
'it in an alluvial terrace, probably quite 20 feet above tbe .ateis level. It would probably be 
worth wbil. ascertaining if tbe bed of th.otream could not be worked profitsbly for tbe fine bard 
ore wbich has been concentrated in it by natural oluicing operations. As it was quit. impouible 

'for me, in tb. undeveloped stste of tbe mine, to obtain a sample of the ore wbicb would at all fairly 
.represent its average bulk value, and &8 oucb a tample would indeed be of no particular use, in ... 
mucb as in aetual working a lot of lean are would be n_rily rejected, I only took a f.w 

·.samples of tb. best looking boulders in the river for Mnalysio. Th.y may be looked upon at fairly 
representing th. best ore, but from inspection I sbould judge that many thousands of tons of equally 
good stuff could be readily obtsined. Wbat tb. average yield of sueb first-cla88 ora from the bulk 

·of tbe deposit would be is, a. already remarked, only to be ~ned after it baR been opened out · 
by trencbes and cuttings. Th. samples tak.n were forwarded to Mr. W. F. Ward, Government 
Analyst in Hobart, witb instructiona to have them ear.fuUy examined for all impurities lik.ly to 
interfere with tbe quality of the iron to be mad. from the are. He reports tbe analysis as 
follows:-

" Iron peroxide (= iron 66'4) ................. .•• ...... . ' 95'2 per cent. 
Siliea ............................. ...... .•• .................. 4,8 " 
l'hospboric Acid............ .......... ............ ........ Traces. 

'This ore is of exc.llent quality, being pr:acticaUy free from aU impurities witb the exceptiOIj of the 
.silica. It resembles the well-known Cumberland Red H.matite, 80 long used for the production 
,of steel by the Bessemer proeeaa." , . ' 

According to 'this analyais, tbe Blyth. River hematite is one of the finest and purest in, the 
world, ranking with the famous Spanish, ~u, and Caban 0...., which are now exported in yery 
.large quantities to tile United Kingdom, Umted States, France, and ,Germany, for the man!lfaeture 
of Bessemer steel. The deposit mnat be one of tbe \arJteat also, containing many million. of tina • 
. The data for ealenlating its sUe are very .inanfficient, but, taking them such at they are; a h 
·ea\culation may be made which will RerTe to give some idea of it .. On tbe ..,utb side of tbe',' er 
. the ore is seen for a horizontal distance of about 81 chaina, and ri ... to a beight of 280 feet'a ' ye 
the stream: on the noJ:lh side it rises to 600 feet aboye tbe river, in about 60 chains borizontal , 
distsnce, and tben fall. a little, say, to 400 feet, fo!' another 16 chaina. Takinlt the widtb of the 

o<>re-body at 66 yards, th_ meaanremen18 give tbe cu hie contento of tbe depoett under tbe visible 
,outcrop down to the. level of the Blythe RjYer at sligbtly o"er' }O,OOO,OOO cubic yards, or, at 3 tona 
to tbe cubic yard, 30,000,000 toOL' 1t ia not to be IUpposed that the ore terminates wbere tbeoutcrop ' 

,disappears under tbe superfioial b.alt, or tbat it only goes do,", to the level of tbe Blytbe River, 
. .... bil. the widtb also is probably nnd~mated, 80 tbat the deposit is clearly 9f enormous extent. 

')~. , 
, It is, too, moat fuOllftbly oitnated for economical working, tbe .teep sides of tbe river gorge 

,giving exceptional opportunitiea for mining by open quarrying. Working faces could be 'opened at 
.difFerent levels on bOtb sides of the river,80 tbat an army of men could be at work at one time 
quarrying the ore in atepe, and it could be lowered to the river by self-acting tramways, and in some 
places ev.n by shoots, 6y gravitation, at very small expense. The coot of mining ougbt to be very 
Jaw_ 

The Blythe River is at aU times a considerable stream, and .... ould be able to supply power for 
working air-compr8880r., electric-lighting appliances, and concentrating machinery. The latter 
would sooner or later be required at the be.t way of getting rid of the piles of second-class oretbat 
would rapidly accumulate in working. Tbe po ..... ion of this good water-power would be a large 
factor in tbe eeonomiea\ working of tbe mine. 

The gorge of the ~Iytbe i~ pretty steep and rough, but I do not think any seri,ous difficulty 
'would be found on ruakmg a nulway down It from tbe mme, a dIStance of between SIX and seven 
miles. The present track on the eastern side of the river is six and a balf mil .. from, the mine to 
the maiu road and to tbe surveyed line of tbe Ulverstone-to-Burnie Railway, It seems highly 
probahle, however, that tbe western side of the river would be the better one for the line to tbe 
mine. J t has also been proposed to take a railway direct to Emu Bay, but I understand there are 
,serious difficulties in the way of doing '0. Going down the Blythe River and tben along the 
Ulventone-Burnie Railwav the ore would bave to be carried about twelve miles to reach the Emu 
Bay Breakwater for shipment, and the grades would be easy ones, so tbe item of carriage of ore to 
port of sh ipment ougbt to cost but little, 

This iron min., therefore, possesses the advantages of enormous quantities of ore easily mined, 
of great purity of tbe mineral, and of proximity to a deep-water port, also of ample water-power; 
.and If any mine of iron will pay in the Australian Colonies tbis one sbould. 
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I have not been able satisfactorily to convince myself whetber tbis deposit is a true lode or an 
ore-bed, but incline to tbe latter opinion. Tbe strike of tbe ore-body coincides as nearly as p'ossible 
with tbat of tbe encloeing country rocks, and in one or two pla_ I tbougbt traces of strallfication 
in the ore itself could be detected. The purity of the mineral, ton, rather favours the ore-bed 
explanation. On the other hand, the occasional strings, veins, and angular enclosures of quartz 
rather point to its being a lode. Similar stringa and veins, however, occur in the surrounding 
country rock, and it seems possible enough that t1iose in the ore are similarly formed by infiltration 
of silica into cracks nnd crevices of its mass long after it was formed. It seems most probable tbat 
the ore-bed was originally a mass of brown iron ore deposited along with tbe sandstone and slate strata 
when the latter were laid down as horizontal layers ; in the course of time the strata have become 
tilted on edge, and tbe brown iron ore has become changed to the red hematite. From a mininl( 
point of view it matters little whether the ore is in a lode or in a nearly vertically-dipping bed, 
as the method of working is the same in either case; but if it conld be proved to be a bed or 
sedimentary deposit greater confidence would be felt as to its remaining of fairly uniform quality 
over long distances in length and depth. When some mining work has beeu done it will probably 
be easy to de6nitely settle the question of the classification of this deposit. 

It is not the only one in this part of the country, for not many miles away, Dear the Penguin. 
River, there is another large iron ore deposit, which is described as quite similar to the Blythe River 
one, but which I have not myself seen, and possibly many othe .. lie concealed beneath the snper­
fieial basaltic covering. 

There can be little doubt when the time comes for making iron in ' the' AUstralian colonies· 
these iron mines will be of immense value to their owners and to the countrr. The imPortant 
question now to be considered is, can they be pro6tably worked at the present time? It shonld be· 
tbe work of a specialist in the manufacture of iron, thoroughly conversant with the Eoropean and. 
Colonial iron markets, and witb tbe aonditions nnder .. hicb the metal is made el .... here and woold 
have to be made here, to give an ....... er to this; and only 8I1oh a one can speak with authority on 
the suI!ject. Having only a general kno .. ledge of the problem I cannot cfaim any snob 'anthOl;ty" 
and any opinion now exp","""" by mit wonld require to be verified by a .pacialiot before being acted 
upon; but I have endeavonred to gather together ",!me reliable facto and figures which may serve to 
thro .. light upon tbe question.. By the kina assistance of the Government Statiotioian I have been 
able to obtaiu returns from all the Anotralian coJeni .. except Qneeneland and W ~ Awotralia and 
from New Zealand, ofthe .. a1ne of iron and iron goods imported into them, which will give some· 
idea of the demand for iron that already exists. As tbe classification adopted by the various Colonies 
is not uniform, I have not fonnd it poooible to combine all the returns in one table, and therefore' 
present them .. revised for the 6ve yeara ending with 1892. 

J.PO.RTS op bo" A"D STlI&L '''TO TAS.AlIU. 

I •••• 188 •• 1 •• 0. I •• L 1 •• &. TOTAL. 

£ 1: 1: 1: 1: 1: 
• Manufilclured good. of Iroo and SIeel ...... 164,621 i71,240 190,587 22O,fr.14 168,016 Vlo,ot18 
Galvaniaed. Iron ••••••........... • ;.; . ~ .•.. ••..••••• ... 2866 4400 487lI 8932 18,066 
Galvanised and Corrupted Iron ............... ... ... .. . ... 1487 143'7' 
Iroo- Rod, Bar I Hoop, &C •••••••••••••••••••••• .21,936 17,966 19,482 19,074 14,015 92,472 
Iron pipes ......................................... ... 7268 11,488 4741 11,886 86,89 
Railway Material ............ ...... .... ........... 25,14:2 22,061 59,_ 85,531 8211 147,979 
Steel, unmanufactured •.•..... ..•••.• ... ..... .... ... 13S6 1964 ~1 1902 7782 ' 
Tin-plates, unmanufactured ..... ..••... .. .... _ .. ... 8745 4215 5651 U36 18,e441 

-, 
TOTJ.L . ... . . . ............... £ 211,698 226,450 291,124 293,087 207,818 1,280,172c 

-lncloding entlery, bard1t'U'e, and goods of alllOrti mainly compoMd o( iron and. .teel . 

IMPORTS 0' IRON AND STEEL INTO SOUTH AU8T~U. 

I •••• I •••• 1 •• 0. 1 •• 1. 1 •• &. ToT.u.. 

1: 1: 1: £ £ £ 
Steel a.nd Iron Rail • .•. .............. . . ~ ............ . 814 615 4459 S6,72tJ 85,881 77,994 
Rod e.nd Bar Iron ...... .... ... _ ..................... 32,178 23,948 65,607 "'3,421 42,179 197,8SS 
Pig Iron .... ....... .. ............... ........... . ........ 1"',54.8 23,378 22,246 18,'82 14,436 93,ogo 
M&nuf8ctured Iron Goods- . ..... .. ............. ... ~1,691 56,960 9O,U8 88,661 76,241 868,991 

TOTAL ............................... £ 89,231 IOf,891 177,760 187,239 188,237 721,"08 

• Including dr&iD pipe., columu aDd ,trden, pipel and tobel, feDdng, plate and sheet, hoop, fencing wire . 
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h(PORTS OF lao" ~"D STEEL INTO N .... ZRALAND. 

g ••• I •••• I •••• 1 •• 1. I •• f.. TOTAL. 

£ £ £ £ £ £ 
Steel ud Iro. Raila· •...... .... ...•... ....•... ..... 22,844 85,867 110,819 U,810 17,072 150,412 
Rod aDd JIaT Iro •... ............ ........ ...... ... .... 88,390 89,225 86,066 41,195 62,694 212,570 
Pig Iron ........................•................... .... 9556 18,884, 16,728 16,631 13,177 68,676 
M .. ufioctured Iro. Goods, Pi .... , &c. t ... ...... 216,816 846,728 319,808 802,996 389,635 1,573,972 

TOT .. L ••••••••••••••••..•.••.•••••••• £ 281,105 48'.- f22,U8 384,5.'J2 482,576 2,005,680 

-1lai1I oaly, ndut.,e ofraUw&J bolta &ad futeulDga. 
t ,l&d_ye of eatlery, bard.....-e, hollowware, ad iroomoofV1, naila, rail .... y plaut, ImpiementA, tools, and machinery. 

IlIlPORTII OF lao" AND STEEL INTO N .... SOUTH W ~LES . 

I •••• I •••• I •••• 1 •• 1. IS.f.. TOTAL. 

£ £ £ £ £ £ 
Rail_y MaI&ial· .•...... ......... ... ..... .....••. •• 87,088 98,267 297,888 826,258 846,755 1,655,967 
Rod aDd JIaT IroD (iuclodi.g plaleaDd u-t 126,898 U1,287 181,676 21{,OOO 160,872 813,147 
Pig Iron ...... .... ..•.•.••....... .•.•.........••••. ..•.• 80,890 29,46' 26,124 86,214 25,772 146,254 
M .. l1dllctured Iro. Good. (iuclHiDg DniD 

Pipua) •......................••.•.••..........•.•.•... 1,784,771 2,186,227 2,388,998 2,924,982 2,259,616 1l,498,494 

TOTll •••••• •••••• •••• •• ••••••••• ••• £ 2,OffI/Ilf7 2,Uf,286 2,888,i.u 4,000,481 2,782,915 l4.,113,862 

llO'Oll'I'8 OP 120ft A"D 8TaEL INTO V ICToau. 

1_ •• ~ .. I •••• 1 •• 1. IS.f.. TOTAL. 

£ ( £ £ £ £ 
Steel aDd Iro. Raila .............•.......•....••••••• 297,BU 488,l1K 18l1,M8 10,689 U92 8110,847 
Rod ODd JIaT Iro •..... .......•.. ....••.•••..••••••• •• 122,648 197,870 159,672 106,186 64,416 649,MO 

rt!t~~::::::::::::::::::::::::::::::::: :::::::::::::::: 89,174 29,896 .= 78,682 81,016 877,686 
48,854 1i8,179 85,4:46 26,488 2U,862 

Mua&ctured IroD Good., Pi_ &c. • •••••.••. 1,61i8,170 1,747,f118 1,6'12,l117 1,514,088 1,000,887 7,~,435 

.. 

---------
TOTll .............................. £ 2,061,oao 2,684,201 2,0ffJ.IJ'.If1 1,788,790 1,125,942 9,{82,OW 

• loolodlag _ Cordop. . 

As wil1 be seen, the item" lIannfiletured Iron Goods" in the above tables includes a great d~1 
more in ihe Returns·of some of the Colonies than in those of others. Taking the grand total. for 
the five years as they lItand, howner, their 8um amounl8 to £27,669,112, and if we include Queen,..; · 
land und Western Australia, ... hooe Retorns I have not been able to get in time. for tbis Report, we 
may ealely estimate the grand total for all tbe Colonies at £3O.0()O~000, or at tbe rate of £6,000,000 
worth of iron goods per annum. To get greater accuracy it wonld be necessary to deduct the 
exports of iron from each Colony to ueertain tbe amount used; hut against tbi. we may place tbe 
large .alue of iron goods of all sorts DOt sbown in the tables, and probably tbi. would quite com­
pen_ for tbe exports. It is therefore clear that a very con8iderable market exists, whicb would be 
a ble to absorb the produce of a fairly large smelting-works. 

Sbould iron-smelting be begun in Australia it is probable that for some years the production 
would be confined to pig iron, iron and 8tee1 rails, iron and steel , rods, bars, girders, columlls, and 
otber 8imple shapes, and foundry material, tbougb in course of time no doubt it would be fou nd 
p<>;!Sible to compete with Europe in manufactured goods of all sorts. Turning again to the tables, 
It is seen tbat the imports of Pig iron, rod and bar iron, unmanufactured steel, nnd ,teel and iron 
rails and railway material amount to a grand total of £5,75-'3,281, which may, however, include 
locomotive engInes. in the eases of New South Wales and Tasmania. Huwever, counting ill 
Queensland and Western Australia, it should not be far from correct to assume the colonial con­
sumption of the above sorts of iron as averaging about £1 ,000,1)(}() in value annually for the period 
quoted. 11 is not to be supposed that one smelting establisbment would be able to supply all the 
different brauds of iron required for manufacturing purposes, or could beat all foreigu competitors 
so thoroughly out of the field 88 to be able to hold a monopoly of it; still the figures show a market 
large enough to encourage us to believe that our own iron smelters would not have any surplus 
metal requiring to be exported for sale. It is not probable that for many years to come Australia 
will be able to compete with Europe and America in the open markets of the world, but if we can 
hold our own within our own domain, and consume all the iron we can produce, the iron lDallufac~ 
turing industry would soon need no special fostering. 
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Now let us try to arrive at some estimate of what it would cost to make iron loeally. To get 
at this we moat tint see .. hat it cost. elsewhere. I am indebted to" The MineraI Ind....,., 1892." 
by Mr. R. P. Rothwell, for moot of the facts and figures on this head now to be quoted. 

From tables prepared by tbe U.S. Labour Bureau, under the Han. Carroll D. Wright, Com­
misoioner, covering tbe period between 1887 and 1890, it appears that the total coot of one ton of 

'TUn-<lf-fumaee {'if iron, as reported by 26 establishments in the Northern District of the United 
States, averaged 13'94 (=£2 IS,. Id.), and in 24 establishments in the Southern Distriet, *10-75 
(=£2 4 ... 9jd.l: one establisbment on the Continent of Europe gave the average cost per ton as 
*1 H)3 (=£2 60. \lid.). The details of cost at the above 50 U.S. establishments are of intere8t 
as showing the m.u. items of expense and their relative importance, aud are therefore . quoted, tbe 
average coots being taken :-

Northern. Southern. 
$6'96 $3'47 

'58 '01 
Ore ...................................... . 
Cinder, scrap, &tc ..................... . 
Limestone ............................ . '50 '47 
Coke .......................... . ......... . 3'33 4'46 
Coal ..................................... . '37 '00 

Total minerals .............. .. 
Labour ................................ .. 
Officials and clerka .................. .. 
Supplies and repairs ............ . .. .. 
Taxes .................................. .. 

$11'74 
1-47 
'18 
'51 
'04 

Orand Total .................. $13'94 

8'41 
1'53 
'16 
-61 
-04 

*10-'75 

. In the same tables the coot of charcoal iron is given from seven .. tahli.bmenta in tbe NortIJern 
States, and from one in the Sonthem, ranging in tbe former from *14'46 to $25'24 (av.age l!.= per ton, and in the latter being given as *10-27. The writer of the article on Iron in .. The 

. Industry," however, oays :-" It is not at all likely that tbe average coot of h6t-blaet 
"""--1 iron anywbere in the <ountry is below $14." 

The average coot per tou of Orar forge iron iu the N ortbem ])istrict of tbe United SIatee is 
five'!. &8 *13'50, in Great Britain as ,8'03, and on tbe Coutinent of Enrope as *9'06. No. 1 

olOlmdry iron in the Northern United States is given as caeting on an average $13'86 a ton, and on 
• the Continent of Enrope .,'74, excluding taxes. • Spiegeleisen on the Continent cost *IM)7, only one 
eoIablisbment's fi~ures bemg qooted however. . Basic or Thomas iron on the Continent _ &lHl3, 
and in Great Bntain &10-89 a ton. The average COlt of Bessemer . iron in the Northern ll'DiIed 

. S-. was *15'37, in Oreat Britain, *10-33, and on the Continent of Europe, $11'74. 

The average fignres for Bessemer iron and Oray forge iron respectively made in Oreat Britaia, 
qnoted in Mr. Wright' .. Report, are in detail made up as follows :-

._Iroa. -1_"'-
$6'09 ""63 
0'23 O· JO 
0'20 0'32 

Coot of Ore per ton, of pig ......................... .. 
» Cinder and Scrap .......................... . 
" limestone .............................. 0 . 04 •••••••• .. Coke ............................................ . 2'64 2'74 

'0075 '02 
'6625 ·67 

Coa1" ................ ............................ . 
Labour .......................................... . " 

" '055 '04 
'43 '33 
·015 '02 

OtIicials, c1erka, &tc ........................... . 
So pplied repairs ............................. . 
Taxes ....................................... .. 

.. .. 
Items not detailed .......................... . '00 

Total coot of Pig ...................... .. $10'33 $7'93 

N omber of establishments reporting .............. . 
N umber of furnaces ................................... . 

4 3 
4 6 

Average ootput per day per furnace .............. . 
Ton. of Ore u&ad per ton of pig .................... . 

" Cinder and Scrap ............................ .. 
" Limestone ..••................................... 
.. Coke ........................................... .. 
" Coal •.•....••...•............................ 0 ••• 

Average coot of are per ton ......................... .. 
" " Cinder and Scrap per ton ......... . 
J1 " Limestone per ton ................. . 
tt " Coke per ton .. •........ •. 0 •••••••••• 

" "Coal per ton ..•......•... 0.0.0 •••••• 

76 tons 78 toos 
1'8 2'46 

'07 '22 
'345 '45 

1'175 l'OS 
'0025 '007 

$3'39 $1-48 
0'32 0'46 
0·58 0'71 
2·25 2'53 
3·00 3·00 

• ·Ia ODe :a-er and two Gray forge 'eatabllabmenta about one ton of coal i. uaed aloac wtth eT8I'J hllDdred. toM 01 .... 

• 
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Ii is not ,Q>:plained wby the coal sbould cost more tban tbe coke per ton, but it is probably not ., 
the oame as tb,t from .. hicb the coke is made, and may perhaps be anthracite brought from lOme 
distance. The Imelting. however, is substantially all done with coke. ..' . 

It is seen from the above that tbe moat important items of coat of ma~ Bessemer iron, 
which is what we have at present to consider, as tbe Blytbe River iron mine YIelds an e>:cellent 
B..emer ore, are the colt of the ore and tbe cost of tbe coke used for smelting it, tbese t .. o. 
amounting to 84i per cent. of tbe total cost of production. Most of tbe Beasemer ore used in 
Great Britain is now imported from Spain, the deposits of West Cum berland and N ortb-.,. .... 
Lan .... bire only supplying about 2,500,000 tons a year, as against "bout 4,000,000 tons imported. 
Accordinr; to the contrihutor of tbe article on the Mineral Industries of tbe U oited Kingdom in 
Roth ... ells" Mineral Indu.try," 1892,-" About 20 per cent. of the total make of pig-iron in 'tbe ' 
U oited Kingdom is now and has for lOme years past been produced from imported ore, a large J>I!orI 
of wbich is delivered to the furnaces at Ill. per ton, the average content of iron being 60 per cent." 
The proportion quoted is stated to have rioen to 25'2 per cent. in 1892. (Engineeriug and Mining 
Journal, 1893, page 494.) From tbe above tabular statament it appears that during the period of 
Mr. Wright's investigation, the average Bessemer ore used at four Britiah Establishments coat 
per ton $3'39 = (14 •. ltd.) and yielded 656 per cent. of pig iron, whicb we may take &8 equal to 
say 53! per cent. of pure iron. Allowing for loaaes in smeltin~ we may estimate tbat tbe ore 
would assay about 57 per cent. iron. According to the return of Imports into the United Kingdom 
during tbe same period (1887 to 1890). tbe average value of the imported ore (which is mo.tly 
:o-emer ore) .. as 15&. a ton. It is probable that the recent heavy fall iu the value of silver will 
have lowered tbe price of Spanisb ore, as Spain is monetarily a silver standard country. In 
eoitimating tbe relative prices at which the Britiah and Australian smelters respectively woold 
parchase "their Bessemer ore, I do not think, therefore, th.at. we should put down the cost to the 
lOrmer at more than I h. a ton, the price quoted by .. The Mineral Industry'. Contributor." 

At what price, now, could we deliver tbe Blythe River ore to a smelting establishment.! 
Taking into consideration tbat coke is a bnlky, anli therefore e"penlive cargo to carry, and tbat, 
as shown .above, nearly as much weight of coke as of ore is used . in the first smelting,' 
witbout counting tbe eoal ana coke uoed afterwards in converting the pig iron into merchantable. 
rails, rods, sheets, and 10 on, it is pretty clear that it .... oold be cbeaper to send the ore ~ 
Newcastle to be smelted than to try to rednce it ill 'Fumania. This wonld have tbe further 
advantage that tbe metal made would be at once availahle for distribntion throughout New Sooth 
Wales and Queensland, withont the e>:pense of freigbt from Tasmania. Smelting 'at Newcastle 
seems to me the only hope of IDClOO88 witb the Blythe River and Penguin ore. . 

The mine being admirahly situated for mininl!'e ore ·cbeaply, it seems a quite safe estimate, 
even after allowing that a good deal of eeoond ore nnfit for smelting Iiad to be moved and 
rejected wbile pickiug out the pure mineral, if we pnt the coat of winning it at 31. a ton. The 
distance to Bnmie Breakwatedleing 12 miles, another shilling should cover the freight to the pori. 
The freight from Burnie to Newcastle will be a very important factor in tbe calculation, and 'J: 
have been at IIome pains to get reliable fignree on this head. Seeing. that vessels takinlt coal and 
coke from Newcastle to Melbonrne, Adelaide, and Port Pirie can call at Burnie on tiieir return 
trip and load with iron ore, it is pretty certain that if shipments of ROO or 1000 tons of ore a week 
(enough to keep one large fuma~ in work) or over con~d be guaranteed to tb~ ahipp!ng companies, 
contracts could be made to carry It at 5&. a ton. AllOWIng 21. a ton for contIngencIes and profit, 
tbe ore could tLen be delivered at Newcastle for about I h. a ton, or abont the same price as the Britiah 
smelter pays for his Spanish hematite. ' 

As regards tbe price of coke, however, tbe position is much Ie .. satisfactory. Wbile tbe 
British smelter pays, as sbown above, from 9 •. 4d. to 10 •. 6d. a ton for his coke, the best coke 
delivered in Newcastle costs 25&. a ton. As tbe best coal is ·now IOld in Newcastle in the trucks 
at 7 •. 9d., and small coal at 45., it seems likely tbat coke could be supplied considerably cheaper, 
probably at not more than 20 •. a ton at the outside, if a local furnace were in a position to make 
large contracts for it. The quality of tbe New South Wales coke is not perhaps quite as good as 
tbe English, but is susceptible of Improvement with the use of coal-r.aahing appliances and greater 
care in manufacture. In a report, dated 22nd December, 1892, by the Government Geologist of 
New South Wales, Mr. E. F. Pittman; it is pointed out that there is not 80 mucb difference 
between tbe English and German cok .. and tbe best New South Wales makes as is generally 
<np'posed. After comparing tbe analyses of nine samples of foreign coke supplied to tbe Broken 
Hill and Port Pirie smelting works with those of fourteen samples made in different parts of New 
South 'Vales, he says :-" It will be observed tbat lOme of the Welsh coke used at Broken Hill 
contains a higher percentage of ash tban the colonial coke made by eitber the Purified Coal and 
Coke Company, Wallsend, or the Singleton Colliery Companies; also that tbe averag. perctJltaq. 
of asb, calulated from tbe nine samples of foreign cokes in use at or in transport to Broken Hill 
amounts to 7'26, wbich is only 0'6 per cent. lower than is contained by the coke made at the 
Purified Coal and Coke Company's ovenl, Wallsend." Mr. Pittman summarises bis conclDliona as 
to tbe relative quality of tbe New South Wales and foreign cokes!", followl:-"Some of the 
cokes at present. manufactured in New South Wales are nearly equal, as regards ash, to t.hil 
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a~erag' of the imported cokes in IlIJe at the Broken Hill smelting works. Several of tbe cokes at 
p.....ent manufactured in New Soutb Wales are superior, as regards per-centage of asb, to some of 
tbe imported cokes in use at Broken Hill. Tbat in regard to strengtb, or capacity for resisting 
preaaure, the cokes manufactnred in New Soutb Wales are superior to some of tbe imported cokes 
at p.....ent in use at Broken Hill." " 

The ash of the New South Wales cokes is _dmitted to he somewhat more siliceous, and con­
sequently more refractory to smelt tban that of tbe average English ones, hut as a set-off to this it 
contains less sulphur and phospborus. In the Records of the Geological Survey of New Sonth 
Wales, Vol. II., Part III., 1891, pege 110, it i. stated in a peper hy Mr. 1. C. H. Mingaye, F.C.S., 
Government Analyst, tbat " as regards the presence of sulphur, the coals of New South Wales are 
exceptionally free from that element, and I tbink will, witbout douht, compere in this respect with 
coal in any part oftbe world." At pege 114 of the ssme peper Mr. Mingaye again sa,_"The 
ashes of the coals of New South Wales yields much I ... phosphoric acid than the Englieh, which 
is greatly in their favour when the 0081. or cokes are required to he uaed for iron-smelting pu~" 
and he quotes the mean percentage of phosphoric acid in five sam,P1eo from the Northern District of 
New South Wales as '726 per cent., and in six from Great Britain as 1'843 per cent. Tbe purity 
of the coke from sulphur and phosphorus will allow of the production of very fine iron from tbe 
pure Tasmanian ore, and is an advantilge wbicb few hut iron-smelters will adequately reaIiae., 

As a set-off against the siliceous ash of the Colonial coke the great pnrity of the ore might be 
urged, hut it would he premature to do .... until actual shipments Dave heen sampled. If the clre 
can he kept of the same aYer&ge grade as tbe Spenisb ore, say from 50 per cent. to 66 per cenL 
iron, it is as good as we haYe any right at preeent to expect it to he, tbongh there is mnch _n 
to hope that a higher aYerage value could he maintained. ' 

Takin~ 'the English figures above given fur B..emer pig iron as a basis, we may now _mpt 
a rough estimate of the rost of producing a ton of pig at Newcastle ;- ", , 

1'8 tons ore, at II" ....... ; ....................................... . 
'07 tons cinders, ltc., at say 2i. : ............................... . 

. 345 tons limestone, at 41 ......................................... .. 
I : 2 ton. coke, at 20.. • .......................................... .. 

£ ,. " d. - . :. 
o 19 9, 
o 0 II 
o I 4f 
I 4 0 

Total materials .• ' ........................................... £2 5 Sf 
Labonr, ~. supplies, clcc., say ................... :: 0 10 0 

Total cost of pig ........ : ........................... £2 15 Sf 

As against $10'33 or £2 3,. Ofd. in England, the extra cost heing about 121. 3d. , 

; . 

, Tbe handicap which the colonial naelter woold ~a~e as again~ hi. EngJ!ab competitO! ~ ~ 
frelgbt, ou the latter's goods out from E~land, TblS .. very" vanable, aceordillj1; to the emgeoCM!" 
of the shippi~ trade, ranging from oee&8lonally Ii nominal 8um up t,o as much .. 25 •. a ton. After 
• good many IDquiHes it seem. to me to he pretty safe to take 121. 6d. a ton .. abont the lowest 
average freigbt on iron from London to these Colonie.. As regards N e .. South Wales and put of 
Queensland tbe local smelter would have tbe whole of tbi. in bis favour; but wben he had w 
ship from Newcast1e t,o Melbourne, Adelaide, New Zea1and, and Tasmania, it is doubtfnlwhether 
tbe freight on bis goods, owing to the high intercolonial rates preyailing, .. .,uld not he almoot .. 
much as if they were sent from London. Tbe Newcastle manufacturer would tben have 'a s\ia:bt 
advantage in New South Wales and Queensland, but could bardly meet Englisb competition elge­
where in the Colonies. It must he rememhered tbat the case of pig iron is tbe one most favourable 
to the Colonial smelter, as the higher rates of wages and coal here will make tbe further workillj1; 
np of the metal into merchantable shapes relatively more costly tban in Oreat Britain. 

It is """"ible that a powerful company a"'luiring the iron mines, and also coal mines of its o.wn 
and making its own coke, migbt he able to reduce the cost of producing iron to a figure approaehIDg 
tbe British cost, the facilities for bringing tbe ore and roke together at N e .. castle, and for dis­
tributing tbe product afterwards, being really unnsually good. The case in favour of a trial at 
making iron in tbese Colonies seems good enongh to warrant its being investigated in all its 
detail. by a skilled specialist in the mauufacture. The attempts hitherto made at iron-smelting have 
heen failures, or very pertial successes, but it seems to me that the proposal to reduce sea-borne ore 
at Newcastle haa points in its favour which were wanting iu other instances. 

As sbowing the value of a deposit of high.grade Bessemer ore, the following notes on the iron 
deposits of Cuba, taken from .. Rothwell's Mineral Industry, 1892," will he of interest :-" The 
Cuban iron-ore deposits, one of the most important ,roups of Bessemer iron mines in the world, 
are found on the rBIIj1;e of monntains called the Sierra Maestra, which skirts the southern coast of 
the Province of Santiago, de Cuba, Tbe ore can he mined with great facility by mean. of side-hill 

• 



... IB. 'l1Ie average analy_ of the cargoes have heen between 58 per cent. and 65 per cenL of 1 
metallic iron, and about 0'02 per cent . of phosphorus." A .yndicate of Pennsylnnia capitaliota 
obtained a conceoaion to build a narrow-gauge railroad from the mines to the port of Santiago d .. 
Cuba, a distsnce of 17 miles. "The lille was leid through a very mountainous country, and,th<t • 
fint .... -Ioad of ore was shipped late in 1884. Since then the output haa heen in"""';ng yeM by 
YeM, and in 1891 it amounted to 330,000- tons. To haul the ore from the mines to the port there 
are at p.-ent in use about 20 locomotives and over 2000 can, while the total number of men 
emP\01~ uerages about, 1500. The company bas built an iron pier at the harbour of Santiago de 
Cnbahigh eoough to allow the railroad cars to dump directly into the steamera. There Are no <>re-
dock., 80 the company muat have sufficient cars to allow tbe loaded ones to be aide-tracked nntil 
the arrival of the ateamera. every two or three day.. The company controls a regular line of iron 
_men plying between their pier at Santiago de Cube and Philadelphia or Baltimore. Moat of 
the ore i. consnmed by the Pennsylvania Steel Company and the Bethlehem Iron Company. It 
is estimated that overt3,OOO,OOO haa heen spent in this enterprise, with gratifying financial results. 
In JIl90 the Signa tron Company, composed of Philadelphia capitalists, was organized, and 
purehaaed another group of mines in the same mountain range, about 30 miles from Santiago de 
Cu~ It has constrncted eight miles of standard-gauge railroad. An ore-dock of 5000 tons 
capacity was bnilt in the open sea, and will be protected from the prevailiug lOuth-east winds br a 
breakwater now in proee .. of construction. The first shipment of ore from this group of mlDeo 
arriYed in Philadelphia a few weeks ago in the American wbale-back steamship 'Jo&tph L. Colby: 
A portion of the cargo went to the Midvale Steel Company, "hose analysis gave :- Metallic ir"n, 
67'676 per cent. ; pbosphorus, 0'014 per cent.; sulpbur, 0'026 per cent.; silica, 1'400 per cenL" 

The importance to all the Australian eoloni.s of tbe establishment of an iron-8melting ind.utry 
in their midst can hardly be over-eatimated, seeing that tbere is, perhapa, no other that givell a 
greater stimulns to national progre88. If it can be succeBBfully established it "ill go far before Ion,;' 
to render us I... dependent upon tbe ouwde world for lIIlII'Iu!I8 fur our foodStolrs aDd raw 
ioaterials and for manufactured goods, by encouraging a manufacturing popnletion .who will CoDlUme 

, tile former and supply tbe latter, for the development of coa\ and iron induatriea always earriea with 
• it pmgreae in other bianehes as ... elI. Ti.e q nastion of fostering it by the removal of. restrietious on 

intercolonial trade and by other means is tberefore 'well ' worth the consideration of colonial 
e4 ... 'teD. . ... " . ..... . ..... 

... ........... . ....... " ........ .... .. 
, In coneInaion, I would urge tbe' owners of tlie Blytiie River mine to have the deposit opened II 

oul by mining "orks,fiLr enongb to allow accurate eotimatea to he (qrmed ofthe quantity and nlne 
of th<t OM availeble, and to make sure that neither tbe q~ntity, qna1ity, nor cost of willning it bas 
~ miBea\eulat8d; and tQ' have" the ' 'wbole question of smeltid'; it aud disposin~ of the iron 

" ....... nghly loqI!ectinto by an experienced iron manufaetorer. In my opinion the time has come 
h onch a thorOugh inveatigalibo of both iniue and market, and the magDltude of the issues at stake 
demands ~ care and expelll8 should not be spared in these moat n_ry preliminaries. I bave' 
to thank. Mr. Wm. Jones, of Butnie, Mr. J . W. Nortoo-t)mith, 'Mr. J. T. M'Donald, of Salis-

. b~'. Fonndry Company, Launoeston, and 'Meears. Huddart Parker" Co:s and the Union S.S • . Co_.,: of New :tA!aland, Managers,. for much information aa to . freigbts, "e.; the Government 
' 8tatiotician, Mr. R. M. Johnston, for tables of iron.imports into the Colonies, and the Under 
: 8ecaetary of Mines, Sydney, for informatio .. as to prices of coal and coke At Neweastle, and for 
Reporta on tbe Coals and Cpkes of New Sou tb Walea. 

I have the bon our to be, 
Sir, . 

Your obedient Servant, 

T.V &."..~ for Mina, Hobart. 
A. MONTGOMERY, Geological Sur.eyor_ 
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